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Relationships of health to demographic characteristics warrant 
further examination and study in the United Stales. 


Some Problems for Research 
in Mortality and Morbidity 

By HAROLD F. DORN, Ph.D. 


T HE COLLECTION, compilation, and pub- 
lication of vital statistics are among tlio 
major activities of every public health agency. 
Too frequently the collection and preparation 
hr publication of vital statistics require such 
a large proportion of the time and energy of 
available personnel that the analysis and inter- 
pretation of these data are neglected. Yet with- 
out analysis and interpretation, vital statistics 
remain relatively sterile. 

Nearly a century ago the great English vital 
statistician, William Farr, began his analysis 
of official mortality records in order to discover 
and point out significant variations in ill health 
among various groups of the population. The 
work he initiated has been continued and ex- 
panded by succeeding registrars general. The 
most extensive information concerning varia- 
tions in mortality rates by occupation and socio- 
economic classes available anywhere is that for 
England and Wales. 

The United States does not have a series of 
analyses of mortality statistics comparable to 
those of England and Wales. The first third of 


Dr. Dorn is chief of the Office of Biometry, National 
Institutes of Health, Public Health Service, Bethesda, 
Md. This article is based on a paper delivered at 
the annual meeting of the Population Association 
of America at Princeton, N. May 1955. 


this century was devoted to establishing a com- 
plete registration system covering the entire 
United States. Mortality and natality statistics 
for the entire country first became available in 
1933. 

A test of birth registration completeness made 
at the time of the 1950 census of population 
revealed that a birth certificate was on file for 
9S.6 percent of white infants and for 93.5 per- 
cent of nonwhite infants born during the first 
quarter of 1950. 

Although a comprehensive study of the com- 
pleteness of death registration has never been 
made, the relative amount of under-registration 
probably is negligible except for some rural 
areas whose aggregate population is not large. 
The relative amount of under-registration of 
infant deaths may be somewhat greater than 
that for deaths of persons aged 1 year or older. 
In computing the 1939-41 life tables, the Na- 
tional Office of Vital Statistics assumed that the 
relative under-registration of infant deaths was 
approximately equal to that of births. How- 
ever, this assumption has never been tested by 
an actual field study. 

Rural and Urban Differences in Mortality 

One of the first illustrations of mortality dif- 
ferences in medical literature was the higher 
death rate among city dwellers in contrast to 
rural residents. Although this difference gen- 
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erally is assumed to exist at the present time, no 
comprehensive study of tiie problem has been 
made in recent years. 

Mortality statistics classified by the place of , 
residence of the deceased were first published 
by age, sex, race, and size of community for 
deaths occurring in 1910. These were available 
for each State for all causes combined and for a 
limited number of important causes for both 
sexes combined for the entire United States. A 
supplementary volume (1) presented data for 
the 2-year period, 1939-40, for each city of 
100,000 or more population, by leading causes 
of death, age, and race and for each county and 
city of 10,000 or more population for all causes. 
By the time these data were published in 1943, 
World War II was in progress so that a sys- 
tematic analysis of the 1940 mortality tabula- 
tions was not conducted. 


Two important changes affecting the use of 
mortality statistics were introduced in the 1950 
census of population : the change in the defini- 
tion of the urban population to include the 
urban fringe of cities of 50,000 or more popula- 
tion and the delineation of standard metropoli- 
tan areas and standard economic areas and re- 
gions. Prior to and including 1930, urban was 
defined as places of 10,000 or more inhabitants 
in the tabulation of vital statistics, a definition 
that did not correspond to that used in the 
census of population from 1910 to 1940. In 
1940, for the first time, a comparable definition 
of urban and rural population was used for both 
the enumeration of population and the tabula- 
tion of vital statistics. No practicable way of 
classifying vital statistics in accordance with 
the revised definition of urban population used 
in the 1950 census has yet been devised, so once 
again it appears that the definition of the urban 
population may not be the same for the two sets 


of statistics. 

Fortunately, a reasonably satisfactory sub- 
stitute for the rural-urban classification is avail- 
able Since 1950, the National Office of Vital 
Statistics has tabulated mortality statistics for 
the metropolitan and nonmetropolitan counties 
of each State. In general, metropolitan coun- 
ties arc the counties included in the standard 
metropolitan areas used by the Bureau of the 
Census. No extensive analysis of these statis- 
tics lias yet been published. 


Geographic Variations in Mortality 

Almost a century ago, William Farr proposed 
that the healthiest districts of England and 
Wales be used as a yardstick of public health. 
From time to time since then, the registrar 
general has used this concept in the presenta- 
tion and analysis of mortality data. In con- 
trast, very little lias been published in the 
United States concerning geographic variations 
in mortality rates. The range between the 
States with the highest and lowest mortality 
rates probably has been decreasing. Neverthe- 
less, in 1950, after adjusting for differences in 
the age composition of the population, the liigh- 
est rate still was 40 percent above the lowest 
rate. 

State death rates by age vary much more than 
the average rate for all ages. For the white 
population in 1950, the highest rates for each 
age group under 55 years were approximately 
twice as large as the lowest rates. Above this 
age the range in death rates is smaller but still 
averages about 50 percent. 

The range between the highest and lowest 
death rates almost certainly would be greater 
for areas smaller than States. The county is 
the preferable unit for forming such areas since 
the basic demographic data are available for 
comities and since the allocation of deaths to 
county of residence undoubtedly is more reliable 
than the allocation to rural or urban areas. 

Two groupings of counties suggest them- 
selves: metropolitan and nomnetropolitan 
counties within each State and the State eco- 
nomic areas or subregions defined by the Bureau 
of the Census in cooperation with other agen- 
cies. The economic subregions, although the}' 
cross State boundaries, are probably the most 
useful grouping of counties for the study of 
geographic differences in mortality rates. As 
no tabulation of mortality data by economic 
subregions lias been made, a complete retabula- 
tion for one or more years around 3950 would 
be required. 

Mortality by Occupation 

The 14th Annual Report of the Registrar 
General of England and V ales for 1 85 1 con- 
tained a tabulation of the deaths of males, aged 
20 rears or more, classified by the occupation of 
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the deceased. This was the first of a series of 
decennial reports that lias been continued for 
100 years. Shortly after the death registration 
area was established in the United States, plans 
were made for a study of occupational mortality 
around the date of the 1910 census. The 1909 
volume of mortality statistics contains tables 
giving the number of deaths of males classified 
by age, occupation and cause of death. No data 
were published for subsequent years and so far 
as I can determine no analysis was ever made. 
A special tabulation of the census population 
by occupation would have been required since 
the death registration States of 1910 included 
only 51 percent of the total population of the 
United States. 

The many discussions of the relationship of 
mortality rates to occupational and socioeco- 
nomic groups that have taken place in the 
United States since 1910 have produced few 
statistics. The National Tuberculosis Associa- 
tion published a brief analysis of mortality 
rates for 7 broad social and occupational classes, 
based upon the deaths of male workers in 10 
States during 1930. Except for this study, no 
analysis of mortality differences among occu- 
pational or socioeconomic groups based upon 
official death statistics has been made in the 
United States. 

One of the major deterrents to a study of oc- 
cupational mortality has been uncertainty con- 
cerning the degree of comparability of the 
entries of occupation and industry on death cer- 
tificates with those on the census of population 
schedules. A corresponding uncertainty also 
has prevented the analysis of official birth sta- 
tistics by occupational or socioeconomic groups. 

Fortunately, studies are now under way to re- 
solve this difficulty. The Scripps Foundation 
in cooperation with the Bureau of the Census 
is planning to compare the entries for occupa- 
tion and industry on a sample of birth and death 
certificates with corresponding information 
from the 1950 census schedules. In the mean- 
time, the National Office of Vital Statistics is 
preparing an analysis of mortality differentials 
by occupation and socioeconomic class based 
on deaths of males from 20 to 65 years of age 
during 1950. The successful completion of 
these two projects will provide a basis for plan- 
ning future studies of the relationship of mor- 


tality and fertility to occupational and socio- 
economic classes in the United States. 

Fefal Mortality 

The rapid decline in the infant mortality 
rate has led some to assume that mortality dur- 
ing the first few months of life is now under 
conf rol and that it is only a question of time un- 
til the death rate at the start of life will be 
lowered to (he irreducible minimum. This is 
far from being the case. The high infant mor- 
tality rates of the past have distracted atten- 
tion from the even higher fetal mortality rate. 
In addition, the reporting of fetal deaths has 
been so incomplete that a reliable estimate of 
fetal mortality could not be made. 

In the United States, New York City pi*ob- 
ably has the longest record of registration of 
all fetal deaths regardless of the duration of 
pregnancy. In 1900 the reported infant mor- 
tality rate for New York City was 135 per 1,000 
live births, and the reported fetal death rate 
was 45 per 1,000 live births plus fetal deaths. 
In 1953 the corresponding rates were 24 and 107 
respectively. The increase in the fetal death 
rate from 45 to 107 per 1,000 probably is largely 
the result of improved reporting and the revi- 
sion of regulations to specif y more clearly that 
all fetal deaths, irrespective of the period of 
gestation, should be reported. 

Registration still is seriously incomplete; 
during the 5 years from 1949 to 1953 the fetal 
death rate in New York City increased from 
84 to 107 or about 27 percent. Studies of se- 
lected groups of pregnant women indicate that 
perhaps as many as one-lialf of the total fetal 
deaths are not reported. If generally true, this 
conclusion leads to an estimate that approxi- 
mately 20 percent of pregnancies in New York 
City terminate in a fetal death and 80 percent 
in a live birth. Of the live births, between 2 
and 3 percent die during the first, year of life. 
In total, probably from 20 to 25 percent of 
pregnancies terminate either in a fetal death 
or in a live birth that fails to survive the first 
year of life. 

This problem has been recognized by the 
"World Health Organization, which has recom- 
mended that the term “stillbirth” be abandoned, 
and that all fetal deaths, irrespective of dura- 
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tion of pregnancy, be registered. Many years 
frill be required before this recommendation 
can become general!}’ effective since existing 
legal definitions of stillbirths must be changed 
and physicians must be convinced of the neces- 
sity of reporting every fetal death. It would 
be visionary to expect that the registration of 
fetal deaths, especially for pregnancies termi- 
nating after only 1 or 2 months, will ever be as 
complete as the reporting of infant deaths. 
Nevertheless, the experience in New York City 
is an illustration of what can be accomplished. 

In the meantime, a new measure, the perinatal 
mortality rate, is beginning to be used. This is 
computed by dividing the sum of the number 
of infants dying during the first week or month 
of life and the number of fetal deaths during 
the last 4 or 5 months of pregnancy by the 
number of live births plus the number of fetal 
deaths included in the numerator. 

In addition to the problem of developing a 
reliable measure of fetal mortality is that of 
obtaining information concerning the causes of 
fetal death. This is more complicated and diffi- 
cult than obtaining information concerning the 
causes of infant deaths since death may be the 
result of conditions affecting the mother as well 
as the fetus. Moreover, medical information 
concerning the cause of death of fetuses has 
long been very inadequate. Plans are being 
made to develop better reporting of the causes 
of fetal deatli, but rapid progress should not be 
expected. 

Mortality Rates by Sex 

Existing data show that males experience a 
higher mortality rate from the early months of 
intra-uterine life until the end of the natural 
life span. Fragmentary data from genealogi- 
cal records of ruling families indicate that males 
experienced higher mortality rates than females 
as Ions' ago as the loth century. In some coun- 
tries and among some classes of the population, 
mortality rates have been higher for females 
than for males from about 15 to 30 years of age. 
This has been particularly true where mortality 
rates have been relatively high compared with 
those existing at present As late as 1025 in the 
United States, the death rate for ages 15 to 34 
Tears was practically as high for females as for 


males. Since then the rate for males has ex- 
ceeded that for females at every age. 

The excess mortality among males has in- 
creased as the level of the death rates lias fallen. 
In 1900, the age-adjusted death rate for white 
males was 10 percent higher than that for white 
females. By 1950 this difference had increased 
to 48 percent, and there is no indication that it 
may decrease in the near future. 

The difference between the male and female 
mortality rates is now large enough to warrant 
an attempt to discover an explanation. To what 
extent is it the result of greater occupational 
hazards experienced by men? How much of 
the difference may be attributed to biological 
differences? The ratio of mortality rates for 
the two sexes is in striking contrast to the ratio 
of morbidity rates. Although morbidity data 
are rather inadequate, most studies report 
higher rates for females than for males. 

Morlality During Old Age 

Not only has the decline in mortality rates 
for every age among males in the United States 
failed to keep pace with the decline in mortality 
rates among females, but the decline in mor- 
tality rates for males more than 40 years of age 
in the United States also has not kept pace with 
the corresponding decline for males in most of 
the countries of northwest Europe, Canada, 
Australia, and New Zealand. To a lesser extent 
the same comment applies to the relative decline 
in death rates among females more than 50 years 
of age. During the first half of the life span, 
the mortality rates for males and females in 
the United States are among the lowest in the 
world. During the latter half of the life span, 
the rates for females are near the average of 
those for similar countries while the rates for 
males are among the highest of those for similar 
countries. 

Several hypotheses have been advanced to ex- 
plain this reversal of the relative rank of mor- 
tality in the United States during the first half 
in comparison with that during the second half 
of the life span but none of these have been 
adequately tested. 

Morbidity 

No comprehensive data concerning moi Unlit v 
for the entire population of the United States 
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arc available. The only extensive morbidity 
study ever conducted in this country was the 
National Health Survey of 1935-36, which was 
a survey of the urban population. Since that 
time a number of general morbidity surveys of 
individual communities have been carried out as 
well as a sample survey for one State but no 
national study has been undertaken. A few 
studies of morbidity from specific diseases also 
have been made. 

In 1951 the United States National Com- 
mittee on Vital and Health Statistics created a 
subcommittee to study the question of a national 
morbidity survey and to prepare a plan for such 
a survey keeping in mind the needs of local 
areas. The subcommittee recommended that a 
continuing national morbidity survey be con- 
ducted on a scale adequate to provide estimates 
for 50 regions of the Nation at intervals of 2 
years and estimates for the Nation as a whole 
at 3-month intervals. The survey should be 
designed to collect information on the incidence 
and prevalence of diseases, impairments, and 
injuries, on the duration of any resulting dis- 
ability. and on the amount and kind of medical 
care received. 

This report (2) was published by the Public 


Health Service in October 1953 and subse- 
quently distributed to a number of interested 
individuals for comment. Although there has 
been rather widespread endorsement of the de- 
sirability of collecting national morbidity sta- 
tistics, no funds have been available for initi- 
aling this work. There is much yet to be learned 
concerning variation in the frequency of fatal 
illness among different groups of the popula- 
tion. The frequency of nonfatal illness, how- 
ever, greatly exceeds that of fatal illness. Our 
present knowledge of nonfatal illness in the 
United States is no further advanced than the 
knowledge of fatal illness at the beginning of 
the century. 
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Poliomyelitis Vaccine Injections 

The desired levels of immunity in individuals given poliomyelitis vaccine 
are best derived from the dose schedule in current use, namely, two 1-cc. 
injections, the second dose 4 to 6 weeks after the initial dose or as soon there- 
after as possible, with a booster dose 7 months or more after the second 
injection. 

This was the unanimous opinion of leading virologists and immunologists 
representing the medical and health professions and the National Founda- 
tion for Infantile Paralysis at a meeting called by the Surgeon General on 
December 7, 1955, to consider how best to use the supply of poliomyelitis 
vaccine which will be available in the months ahead and to discuss available 
data on the methods of using the vaccine and spacing of doses. The discus- 
sion centered on the possibility of using one injection of 1 cc. in all susceptible 
individuals before giving the second and the booster injections. 

Although it is evident that the injection of 1 cc. of vaccine produces a 
marked degree of immunity, there is not enough scientific evidence on the 
duration of immunity after a single dose to lead to any recommendation for 
a change in the present dosage, the group decided. The Surgeon General 
accepted the committee’s recommendations. 
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An environmental sanitation problem for the new atomic age may 
be created by the discharge of radioactive byproducts of nuclear 
reactions into surface streams. A first anticipatory step is to meas- 
ure the effects, hoxuever slight, of such contamination. 


Effects of Low-Level Radioactivity 
in the Columbia River 

By CROSWELL HENDERSON, M.S., GORDON G. ROBECK, M.S., 
and RALPH C. PALANGE, M.S. 


T HE Public Health Service conducted wa- 
ter quality studies on the Columbia River 
over a period extending from mid-1951 to mid- 
1953. Presented here is a brief summary of 
the general aspects of these studies, followed 
by a more extended account of the radiobiolog- 
ical phases. 


Initiation of Studies 

In the accumulation of data to be used for 
pollution control programs throughout the 
Ration, it was found that information was 
needed on the Columbia River from at least 

two standpoints: (a) for determining the effects 
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of impoundments, several of which were pro- 
posed or under construction, and (b) for de- 
termining the effects of radioactive wastes on 
stream quality. 

The construction of impoundments encour- 
ages the development of industrial sites, 
especially where additional power becomes 
available, and of recreational areas. In semi- 
arid regions, such as the Columbia River Basin, 
the increased availability of water for irriga- 
tion brings about the development of agricul- 
tural areas. Hence, the waters must serve a 
variety of interests, and in many cases the in- 
terests of one group are in conflict with those 
of another. In order that all interests may be 
served effectively, basic water quality inven- 
tories are necessary. 

From the standpoint of the effects of radio- 
activity, the interests of health, defense, in- 
dustry, and agriculture were recognized. As 
the use of radioactive isotopes continues to ex- 
pand. the responsibility of public health offi- 
cials for protecting the general population 
against harmful effects of ionizing radiation 
will broaden. 

The Atomic Energy Commission and the 
General Electric Co., the present operating con- 
tractor at Richland. V> ash., have a real interest 
in u=ing the Columbia River a= a source of in- 
dustrial water supply and also for disposal of 
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mildly radioactive cooling water from the nu- 
clear reactors. They have, therefore, an under- 
standable concern as to the possible effects of 
proposed multiple impoundments of the river 
for irrigation and power projects, lest changes 
in the characteristics of the stream have an un- 
favorable influence on plant operations. In 
addition, the joint interests of the States of 
Washington and Oregon as to the present and 
future uses of the river were an import ant con- 
sideration. 

A continuous program for controlling the 
discharge of radioactive wastes to the Columbia 
River has been in effect since the start of plant 
operations in 1944. This program, carried out 
by the operating contractors at the Hanford 
Works, has included not only the control of 
waste discharges but also the monitoring of the 
river within and adjacent to the AEC reser- 
vation. 

Objectives 

The principal objectives of the studies, there- 
fore, were to determine («) the water quality 
characteristics of the stream prior to impound- 
ment and ((>) the effects of radioactivity on the 
physical, chemical, and biological characteris- 
tics of the stream. The studies also provided 
data which can be used to establish objectives 
for comprehensive water pollution control pro- 
grams. The field work was correlated with the 
continuous monitoring and research activities 
of the General Electric Co. at the Hanford 
Works. 

General Procedures 

Most of the work was confined to the area 
between Px-iest Rapids and Paterson, Wash., a 
section which includes the Hanford Works and 
the McNary Reservoir. The latter is an im- 
poundment which was placed in operation in 
late 1953. Limited studies were also made iix 
Roosevelt Lake, Bonneville Reservoir, and the 
areas around Portland and Astoria, Oreg., to 
obtain information on existing impoundments 
and to determine the persistence of radioac- 
tivity to the mouth of the river. 

In the Priest Rapids-Paterson section, 
shown in figure 1, three sampling ranges were 


located well above the Hanford plant area to 
serve as control points. Other ranges in this 
section were located so as to detect the influence 
of the plant effluents and other variables, such 
as tributaries, downstream cities, and impound- 
ments. At each range several types of biologi- 
cal samples were collected in the shallow re- 
gions, and water samples were collected at 3 to 
10 points across the stream. A mileage index 
system was used to denote a sampling range or 
cross section ; the designation C-362, for exam- 
ple, indicates a sampling point 362 miles above 
the mouth of the Columbia River. 

The l-outine physical and chemical examina- 
tions included determinations of turbidity, tem- 
perature, dissolved oxygen, ammonia, nitrites, 
nitrates, phosphates, sulfates, chlorides, pH, 
and total alkalinity. Mineral analyses were 
made for the elements considered necessary for 
plant and animal metabolism, as well as for 
components which might be toxic. Among 
these were calcium, magnesium, iron, manga- 
nese, zinc, and copper. Bacteriological studies 
were limited to the determination of coliform 
MPN. 

In the biological studies, quantitative and 
qualitative samples of plankton, filamentous 
algae, bottom animals, and fish wei’e collected. 
The sampling methods were those used in con- 
ventional stream surveys. Plankton was quan- 
titatively deleiunined by centrifuging and 
counting the organisms in a Sedgwick-Rafter 
counting cell. Bottom animal samples were 
collected in a square-foot riffle sampler and 
identified, and the numbers and weights of the 
various organisms were obtained. Fish were 
collected in seines and gill nets, and the relative 
abundance of the various species noted. Ob- 
servations of spawning activity were made on 
some species of fish. 

Effects on Stream Characteristics 

The Hanford plant effluents had no de fin ite 
measurable effects on airy of the physical or 
chemical characteristics of the Columbia River. 
Although some of the effluents were thermally 
hot, the magnitude of the flow in the river was 
such that there was no general temperature 
change. On several occasions, slight tempera- 
ture increases were noted in the area near the 
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Figure 1 . Sampling ranges in the Priest Rapids- Paterson section of the Columbia River, the prinebol 

area studied in 1951-53. 
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effluent outlets. Changes in river flows and the 
influx of major tributaries did have some eflect 
on the physical and chemical characteristics. 
However, physical or chemical conditions that 
tould be considered detrimental to aquatic life 
W ere not found at any time during the survey. 


For many years, the hydrological, physical 
and chemical characteristics of the river have 
followed a definite seasonal pattern, iriph 
flows of 300,000 to 400,000 cubic feet per second 
generally occur between May and July, 'fhe 
most turbid water reaches the Han ford* area in 
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late April or May. During tlic rest, of the year 
the flow is generally about, 50,000 to 00,000 
cubic feet per second, ancl the turbidity is less 
than 7 p.p.m. 

Colifonn counts in the Columbia River varied 
from less than 3.0 to 4,000 MPN per 100 ml. of 
water. Population centers and tributaries 
were principally responsible for these varia- 
tions. 

The Hanford plant effluents had little or no 
etl’cct on numbers and species of river organ- 
isms. The variety and abundance of most, 
river organisms were similar above and below 
the manufacturing areas. Where any differ- 
ences occurred, they could be attributed to the 
seasonal variation or the influence of the rela- 
tively more turbid, warmer tributaries. 

Radiobiological Studies 

Although many radioactive wastes and cool- 
ants are produced in the manufacture of plu- 
tonium at the Hanford plant, the only large 
effluent to enter the Columbia River directly 
results from the cooling of the nuclear reactors. 
The radioactivity is induced by the neutron 
bombardment of dissolved and suspended mate- 
rials in the cooling water. The passage of these 
materials through the atomic pile is held to a 
minimum by conventional pretreatment of the 
coolant. The radioisotopes produced in the 
coolant are principally beta-particle emitters 
with short half-lives; consequently, retention 
of the coolant in large open tanks, which pro- 
vides time for some natural decay, substan- 
tially reduces the amount of radioactive mate- 
rial that enters the river. 

Water and biological samples, collected 
weekly or biweekly, were prepared for radio- 
logical measurement by reducing the sample 
to a minimum size for insertion into a Geiger- 
Miiller tube, end-window counter. For most 
solid samples, reduction was accomplished by 
digesting the organisms in nitric acid and ash- 
ing the digestate in a muffle furnace. The 
residue was then plated on a 1-inch stainless 
steel planchet and counted for 5 to 15 minutes. 
The raw count was corrected for decay, geom- 
etry, scatter, and absorption, ancl the results 
were reported in terms of microcuries per gram 
of original tissue. 


Average Levels of Radioactivity 

The average gross beta activity density of the 
water and of the various river organisms 
(plankton, filamentous algae, caddisfly larvae, 
and fish) at two of the ranges is given in figure 
2. Range C-3G2, which showed the highest 
average results, is located just below all nuclear 
reactors, and range C-278, -which showed the 
lowest average results in the principal study 
area, is the last range downstream in this sec- 
tion. It is evident from these data that the river 
organisms concentrate radioactive materials to 
a considerable degree, up to nearly 10,000 times 
the total beta activity in the river water. River 
flows and temperatures at the two ranges are 
also given in figure 2, for correlation with the 
radioactivity density. 

The accumulation of radioisotopes by aquatic 
organisms followed a definite pattern. Plank- 
ton (mostly phytoplankton) and filamentous 
algae, which absorb nutrients directly from the 
water, showed the greatest concentration of 
radioactive materials. The next greatest con- 
centrations were found in bottom animals, 
which feed on these organisms; the next, in 
juvenile fish, which feed principally on the bot- 
tom animals. At the end of the chain were the 
adult game fish, which feed on the juveniles. 
There were, of course, some deviations from this 
pattern. Fish that feed directly on plankton 
and algae reflected higher values in individual 
samples, whereas crayfish, which possibly feed 
on dead fish or other animals, reflected lower 
values. 

Levels of radioactivity in plankton and algae 
were directly dependent upon the radioactivity 
levels in the water, which were in turn depend- 
ent upon river flows and the amount of radio- 
isotopes released into the stream. Values were 
highest at low water stages, but they were not 
influenced greatly by changes in water tempera- 
ture. 

Radioactivity levels in most aquatic animals 
varied with the volume and radioactivity den- 
sity of the food they consumed. The volume of 
food consumed depended on their metabolic 
rate, which in turn depended upon water tem- 
peratures. Values for bottom animals were 
highest at low water stages and high water tem- 
peratures. There was a decrease in radioactiv- 
ity in the organisms with a decrease in water 
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BETA ACTIVITY DENSITIES IN MICROCURIES PER CRAM 


Figure 2. Seasonal variations in beta activity densities in the water and in various organisms of the 

Columbia River. 





temperature, even though the radioactivity of 
the materials upon which these animals feed 

remained relatively high. . . 

The decrease in radioactivity levels with a 
decrease in water temperature was most im iked 
fiU Some specie?, such as bass, winch aie 
own to stop feeding when water temperature, 
;r!o'v. sl.o-.vod very lo«- n,Jmc.tv.,y tael. 
\ in „ the winter months in spite of the f. 
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activity level of the water. The nulioaetivitv 
levels in these fi«h rose rapidly w ith the resump- 
tion of conditions conducive to feeding even 
though radioactivity levels the waf( . r wero 
lower than previously oWried because „f ; n . 
creased river flows. In other -pccies, such as 
sucker, and whitefidi. which evident^ (o 
some e.\tent even during periods v hen t he H U (er 
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Figure 3. Gross beta activity densities in water and in various organisms of the Columbia River. 
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mon, 'which migrate to this section of the Co- 
lumbia River from June to October for spawn- 
ing but do not feed, remained at very low levels. 

Resident species which are feeding during 
this same period contained relatively large 
amounts of radioactive materials. Apparently, 
most aquatic animals concentrate radioisotopes 
of the type encountered in the Columbia River 
from the food they eat rather than by absorp- 
tion through the skin or gills. 

Types of Radioisotopes 

The principal radioisotopes in the river water 
at range C-362 were such short half-life ones 
as copper-64 (12.8 hours), manganese-56 (2.6 
hours), sodiuin-24 (15.1 hours), arsenic-76 
(26.8 hours), and silicon-31 (2.S hours). At 
this range, only about 1 to 2 percent of the 


aeth'ity was from the longer half-life phos- 
pliorus-32 (14.3 days), but at ranges farther 
downstream this radioisotope became more pre- 
dominant percentagewise, since the activity 
from the short half-life radioisotopes had been 
reduced at a greater rate by natural decay. 

The radioisotopes were selectively absorbed 
or concentrated differently by r the various river 
organisms. Hatchery experiments with trout 
and salmon ( 1 ) have indicated that phosphorus- 
32 is concentrated in fish principally from food, 
whereas sodium-24 is absorbed directly from 
the water. Other radioisotopes may or may 
not be utilized by the various organisms, hut 
small amounts may be taken into the body in 
food material 

At range C-362, most of the radioactivity in 
plankton was due to the short half-life radio- 


Figure 4. Variation in average beta activity density in wafer and fish with location in the Columbio 

River. 
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isotopes mentioned previously. The proportion 
from the somewhat longer lmlf-life phos- 
phorus-32 was relatively small. Some of these 
short half-life radioisotopes may have been 
adsorbed on the siliceous diatom shells, which 
make up a large part of the river plankton. 
Farther downstream, a larger portion of the 
activity is caused by phosphorus-32. 

The radioactivity in fish and other river ani- 
mals was primarily from phosphorus-32, even 
near the areas where nuclear reactors are lo- 
cated. Since the percentage of phosphorus-32 
in the water was low, it is evident that this radio- 
isotope was concentrated many thousand times 
in some river animals. Only a very small part 
of the radioactivity in any of the river organ- 
isms was from radioisotopes with longer half- 
lives than pliosphorus-32. 

Variations in Radioactivity Levels 
Owing principally to the decay of the rela- 
tively short half-life radioisotopes, the gross 
beta activity density decreased downstream. 
The activity levels in the river water and in 
the various river organisms at the different 
sampling ranges are shown in figure 3. The 
values decreased rapidly from Hanford (C- 
362) to Richland (C-339) and somewhat more 
gradually thereafter, a pattern followed with 
only slight variations in both the water and the 
river organisms. 

The activity density of adult fish at one sam- 
pling range, C-3G2, is also given in figure 3. 
The values shown are the highest values for in- 
dividual parts or organs of each species of fish. 
The activity density of scales, bones, and in- 
ternal organs was about 10 times the activity 
density of the flesh and skin, the edible parts. 

The pattern of activity densities in water and 
fish from Priest Rapids, Wash., to the mouth 
of the river near Astoria, Oreg., is shown in 
figure 4. Although some radioactivity is de- 
tectable all the way to Astoria, the values are 
very small in comparison with those found in 
the Priest Rapids-Paterson section. 

The higher radioactivity values found during 
this survey were from within the Hanford Res- 
ervation, but values of similar magnitude have 
been reported from other areas during a limited 
period. Values as high as 2.2 x 10 -3 /m./gm. have 


been found in the muscle of whitefish near Priest 
Rapids {2). 

. Other river organisms had gross beta activ- 
ity densities considerably higher than adult fish, 
but these organisms are not utilized to any 
extent by humans. Thus, their major signifi- 
cance is in transmitting this activity to other 
organisms in the food chain. Fish, as well as 
ducks, geese, and other animals, may consume 
these organisms. 

As previously pointed out, there were no 
observable, immediate biological effects on any 
of the river organisms from radioactivity levels 
in the Columbia River found during these 
studies. The genetic changes that may occur 
in aquatic organisms over a long period were 
beyond the scope of these studies. Some work 
on the question of genetic changes is being car- 
ried out by the General Electric Co. (3). 

Although certain of the radioactivity levels 
found in the Columbia River organisms appear 
high when compared to maximum permissible 
concentrations in the human body, the maxi- 
mum permissible concentrations for fish and 
other aquatic organisms have not been definitely 
established. Some of the work at the Univer- 
sity of Washington (4.-G) has indicated that the 
amounts of X-radiation of consequence to cer- 
tain plankton forms and fish are much larger 
than quantities permissible for man. The ef- 
fects of such concentrations in fish eaten by man 
have not been ascertained. 

Public Health Aspects 

Because fish and other aquatic organisms 
concentrate radioactive materials many times 
above the levels found in water, the use of these 
organisms for human or animal consumption 
presents a potential public health problem. 
F ortunately, most of the radioactivity in fish is 
from phosphorus-32, a relatively short half- 
life radioisotope. Natural decay helps in re- 
ducing the activity before the fish is eaten. 
Also, a large portion of the activity is in parts 
of the fish not used for food, such as scales, 
bones, and internal organs. 

Based on a maximum permissible concentra- 
tion of 200 x 10 _G fic./ml. and an average daily 
intake of water of 2,200 ml. (7), the maximum 
permissible intake of phosphorus-32 for man is 
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0.44 /» c. a clay. The average level of radioac- 
tivity for the highest 13 -week period in the 
muscle of Columbia River game fish, such as 
bass, was 100 x 10'° /nc./grn., and in Columbia 
River suckers it was 500 x 10~ G /ac./gm. Salmon 
and other migratory species do not appear to be 
important from the standpoint of ingestion of 
radioactive materials by man since very little 
of these materials are concentrated in the adults 
of the species. 

Although the amount of fish flesh that man 
might eat daily before reaching the maximum 
permissible ingestion of radioactive materials 
can be computed on the basis of the results of 
these studies, such a figure would not be too 
realistic. Few, if any, humans would eat the 
indicated quantity of fish daily over a lifetime. 
Moreover, the fish are not eaten immediately 
after being caught, some time being required 
for cleaning, cooking, and other preparation. 
Thus, the actual permissible intake would be 
greater than the figure computed. 

Conclusions 

The following major conclusions regarding 
radioactivity in the Columbia River are drawn 
from the Public Health Sendee studies of 
1951-53: . 

1. Low-level beta activity has had no adverse 
effect upon the numbers and species of aquatic 
organisms in the Columbia River. 

2. The radioactivity levels in plankton and 
attached algae are directly dependent upon 
levels in the river water. 

3. The radioactivity levels in aquatic animals 
vary with their metabolic rates (which in turn 
vary with water temperatures) and with the 
radioactivity levels of the materials upon which 
they feed. 

4. Migratory species in the Columbia River 
such as salmon, the adults of which do not feed 
in fresh waters, have low radioactivity levels 
at the same time that levels in resident species 

aro high. . 

5 Radioactive materials arc concentrated in 

all parts of the body of the fish. The activity 


levels, however, are about 10 times higher in 
scales, bones, and internal organs than in the 
edible parts, such as muscle and skin. 

G. Since aquatic organisms concentrate spe- 
cific radioisotopes such as phosphorus-32 many 
thousand times above the levels in water, the 
use of these organisms for human or animal 
consumption presents a potential public health 
problem. However, to date the levels of radio- 
activity in the flesh of Columbia River fish aro 
not dangerously high. 
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Public Health Reports 



New York State used the home interview technique to gather data for 
determining accident rates for a sample of motor vehicle drivers in 
Saratoga Springs. From this preliminary study, we learn that it is 
possible — if the data are sufficient and the population is well defined — 
to obtain reliable rales on which to base future accident prevention 
activities. 


An Epidemiological Approach 
to Traffic Accidents 

By WILLIAM G. BEADENKOPF, M.D., M.P.H., ADELE K. POLAN, M.A., WALTER E. BOEK, Ph.D., 
ROBERT F. KORNS, M.D., Dr.P.H., and GEORGE JAMES, M.D., M.P.H. 


M OST traffic accidents arc apparently due 
to errors in the decisions of drivers 
rather than to defects in the motor vehicle or 
hazards present on the road. It has been esti- 
mated from analyses of accident reports that 
75 to 90 percent of all traffic accidents can be 
attributed to human error (1 ) . Although acci- 
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ivay Safety Research of the National Academy of 
Sciences-N ational Research Council. 


dent report data are admittedly not entirely 
reliable, particularly with regard to the desig- 
nation of human error as the responsible factor, 
it remains likely that some large portion of 
automobile accidents result from miscalculation 
by the driver. 

There is considerable evidence which sug- 
gests that several characteristics of the driver 
are associated with a high risk of involvement 
in the accident. Persons with high levels of 
alcohol in the blood have been found to be in- 
volved in accidents more frequently than those 
without such levels of alcohol (2, 3). Indi- 
viduals who become involved in accidents re- 
peatedly have been characterized as accident 
prone although the permanence of this charac- 
terization is uncertain [f) . A variety of driver 
selection studies by commercial and military 
agencies have tested intelligence, speed and ac- 
curacy of perception, learning of coordination, 
and certain attitudes ( 1 ). When accident re- 
ports from general populations are analyzed 
'according to age, it has been found that young 
persons between 18 and 25 have a dispropor- 
tionately high number of accidents (5) . 

To Identify the Hazardous Driver 

The many procedures that have been em- 
ployed have met with varying success in the 
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attempt to identify individuals with a greater 
likelihood of becoming involved in accidents. 
The aim common to all such efforts is to identify 
the hazardous driver in order to exclude him 
from the driver population, at least until he has 
been successfully retrained. With few excep- 
tions, however, the evidence supporting these 
means for detecting hazardous drivers has ap- 
parently not been sufficiently convincing to war- 
rant general acceptance as screening procedures 
by official agencies charged with licensing 
drivers. This lack of acceptance may be due in 
part to the nature of the attributes chosen for 
study or to the particular methodology of the 
studj’. Whatever the reason, the result has been 
that the findings cannot easily be applied to the 
general population. 

The New 'York State Department of Health 
thought it worth while to attempt to apply the 
epidemiological approach to a study' of traffic 
accidents. Consultations with traffic authori- 
ties lent encouragement to the plan and also 
provided essential technical advice. Close 
sociologic supervision was supplied throughout 


all stages of the planning and operation of the 
study. Special attention was given to inter- 
viewing techniques and sampling of the popu- 
lation. 

The epidemiological method consists essen- 
tially, first, of grouping the members of a gen- 
eral population according to well-defined 
characteristics, such as age, sex, occupation, 
and, where possible, exposure to the event or 
disease under study ; and, second, of determin- 
ing the proportion of the groups that experi- 
ences the event or becomes ill. This informa- 
tion is useful in order to determine how a 
disease starts or where it exists in a community, 
how it spreads, and where control measures 
should be applied. 

The epidemiological approach has proved of 
value in the control of many diseases — occupa- 
tional diseases are an example. An epidemio- 
logical stucty, therefore, of certain attributes of 
the driving population of a community' holds 
promise for ascertaining whether the traffic 
accident problem is in reality largely one of 
human behavior. 


Figure 1 . Proportion of adult population who are drivers, according to age and sex. 



16 



Median Miles 


Figure 2. Exposure to traffic accidents in terms of the median miles driven during preceding year, 

according to age and sex. 



This report presents some of the data ob- 
tained in the health department’s exploratory 
study in traffic accident epidemiology. In the 
hope of stimulating critical interest, illustra- 
tions of some of the techniques that were em- 
ployed are presented in the form of graphs or 
tabulations. 

The Sampling Techniques 

Our investigation was made during a 3-week 
period of clear weather in late November and 
early December 1953 at Saratoga Springs, 
N. Y. The population studied consisted of a 
sample carefully selected in the hope that it 
would be representative of the city and the 
surrounding natural trading area, a zone of 
approximately 5 miles. The sampling proced- 
ure was one of assigning consecutive numbers 
to all blocks on a map of the city and to all 
segments of the rural area, and, then, by refer- 
ence to a table of random numbers, of choosing 


a sample of blocks and segments to be studied. 
Every fourth household of each sample block 
or segment was assigned for interviewing. 

An attempt was made to interview all indi- 
viduals 15 years and older in the study popula- 
tion. Children under 15 were enumerated 
only. Interviews were successfully obtained 
with 563 of .the 637 individuals in the study 
group but not with 74 persons, most of whom 
were not at home on repeated visits. Seven- 
teen declined to be questioned. The 74 individ- 
uals who fell in our theoretical sample, but who 
were never interviewed, do not form a part of 
the study population. 

The interviewing was handled by 9 biostatis- 
ticians, 2 physicians, and 1 cultural anthropolo- 
gist, all from the health department. Twenty- 
nine sociology students at Skidmore Col- 
lege assisted. To assure consistency in the use 
of interview techniques, each interviewer was 
given several hours of training. Interview 
questions had been pretested in the city of 


Vol* 71, No. 1, January 1956 


17 


Table 1. Sources of data and severity of acci- 
dents occurring to drivers in the study popula- 
tion 




Severity 

Source of data 

ber of 
driv- 
ers 

Fa- 

tal 

Per- Prop- Se- 
sonal erty verity 
in- dam- not 
jury age known 

Total 

25 

1 

1 13 10 

Interview and mo- 




tor vehicle bu- 




reau file_ _ 

10 

1 

1 S 

Interview alone 

9 


9 

Motor vehicle bu- 




reau file alone 

6 

— 

5 1 


Oneonta with the assistance of sociology stu- 
dents in the Oneonta State Teachers College. 

Information was sought on a variety of 
subjects that can be described briefly as iden- 
tifying information, exposure to traffic acci- 
dents, driving experience in number of years 
of driving, description of automobile trips on 
the day before the interview, health status, 
income, occupation, involvement in a traffic 
accident occurring earlier in 1953, and some 
opinions on the driving regulations and traffic 
problems of Saratoga Springs. 


Some of the Findings 

Examination was made of the study popu- 
lation by age and sex, according to whether 
or no.t the respondent drove a motor vehicle. 
In all age groups a considerably larger pro- 
portion of men than women are drivers, it was 
found. This folding is illustrated in figure 
1, which also shows a steady decline in the pro- 
portion of drivers with increase in age. Of 
the persons interviewed, 261 were men and 
299 were women. Seventy-eight percent (205) 
of the men and 42.5 percent (138) of the women 
were drivers.' 

Exposure to traffic accidents was determined 
in terms of the number of miles that the indi- 
vidual stated he had driven during the preced- 
ing months in 1953. The variations in exposure 
by age and sex are shown in figure 2. 

The median number of miles driven per year 
varies from 1,200 miles (women, 21-24) to more 
than 13,000 miles (men, 21-29) . It can be seen 
from the figure that the line for women is con- 
sistently below that for men, although several 
points on the curve are based on only a few 
observations. 

Twenty-five members of the study population 
had been involved in automobile accidents dur- 
ing the 11-month period between January 1 and 


Table 2. Accident rates for the study population according to age, sex, and exposure in terms of 

median miles driven during 11 months, 1953 


'Women 


Age group 


Median 
miles 
per 
l vear 


Number 
of drivers 


Number! j Metiioa _ I 

of drivers'.Accident miles Number Total 

in acci- I rate per of drivers, miles 


| Number 

I of drivers Accident 
I in acci- rate 
dent 


Total.-- 11,400 

15-17 1 2,000 

ic-in /, oOU 

ilZoj " | 13,100 

5^_5o' ...I 13,300 

ao-30 ----! 12 ' 500 

: 1 12,000 

** U — 1 .’ , r.nn 


50-59 — 


| 12,500 1 

. io, ooo j 


20S 2, 375, 000 


: qoo ! - | 1,000 

( 000 j 2 on. 7 I 1, 700 

; non 4 1 1 . 0 

’ 000 ! 2 0. 3 3, 500 

nan' .7 ft 7 3.100 


10, 000 ! 
30, 000 I 
223, 000 
320, 000 ; 

ooo, ooo : 

51*1, 000 | 
303,000 | 
210, 000 i 
5-1, 000 | 


00-09 l^-SK u\ 606 j ii 3 ’" uu 

Not stated j , , ' ' — 

h,,mlrc,i - 

original figures. 


Accident 


•alculated 
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Mrdion Miles Per Hour 


Figure 3. Staled usual speed on open road. 
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(approximately) December 1, 1953. Data on 
the number of acciclent-involvecl persons and 
the severity of ,tlie accidents are presented in 
table 1. No distinction was made by our 
investigators between persons to blame or not 
to blame for their accidents, nor was the defini- 
tion of a traffic accident elaborated on in any 
great detail. 

The information about accidents was gath- 
ered from two sources: the interview and the 
New York State Bureau of Motor Vehicles. 

In the interview the question was asked, 
“Have you by any chance been involved in an 
accident since January 1 of this year ? I would 
like to know about all accidents regardless of 
whether or not it was your faidt or how small 
it was.” The respondent himself was depended 
on to determine what constituted a motor 
vehicle accident. 

Search of the accident file of the bureau of 
motor vehicles over the 12-month period Janu- 


ary 1 to December 31, 1953, corroborated 10 of 
the accidents reported by the respondents. 
However, six reports were found in the bureau 
file for accidents that were no,t reported during 
the interviews. Nine persons stated that they 
had been in accidents, but reports for these 
accidents were not found in the bureau file. 

A portion of .these individuals may have had 
accidents which occurred outside New York 
State or accidents which involved no other car. 
Some also were too minor to report on legal 
grounds since New York State law requires that 
reports be filed only for an accident that in- 
volves personal injury or property damage 
over $50. Details were not obtained about the 
accident during the interview, and, therefore, 
it is not possible to estimate the severity of the 
latter group of accidents. We did not expect 
to obtain as many accidents as we did from the 
interviews. We anticipated that the severity 
could be better measured by the official reports. 
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Accident rates are presented (table 2) accord- 
ing to age. sex, and exposure. In order to de- 
rive tlie rate, the median number of miles driven 
during the year of exposure (column a) was 
multiplied" by the number of drivers in each 
age group (column 5). The product (column 
c) represents the total exposure for an age 
group. The number of accident-involved per- 
sons (column d) is divided by the total expos- 


ure (column c) to obtain the accident rate per 
million miles of exposure (column e ) . 

The limited size of the study material, as re- 
flected in the small number of accidents, makes 
for unstable rates. This instability is especially 
apparent in the rates shown for women drivers. 
However, there is a suggestion in the data that 
men aged 25 to 59 experience lower accident 
rates than men of other ages. 


Table 3. Accident rates for various driver characteristics, according to sex and exposure 


Response 


Alcohol consumption: 

Never drink 

Drink 

Not stated 


Body height-weight evaluation: 

Underweight 

Normal weight 

Overweight 

Not stated 


Wearing glasses while driving: 

Wears glasses •• 

Does not wear glasses 

Not stated.- 


Opinion on posted speed limits: 

Too low 

Satisfactory 

Too high 

Not stated 


Stated usual speed on road: 

30-40 m.p.h — 

40-50 m.p.h • 

50-00 m.p.h 

60-85 m.p.h.. -- 

Doesn’t drive on open road. 
Not. stated 


Family income: 
Under S3, 000 

53.000 to 85,000. . 

35.000 to S9.000-. 

39.000 to 312,000. 

$ 12,000 and over. 
Not stated - 


Men 


Women 


Num- 
ber of 
drivers 


Where driving is done: 

City 

Country— 

Highway 

Mixed 

Own property- 
Xot stated . 

>'oTk: Number of miles 
original figure*- 


48 

159 

1 


12 

140 

55 

0 


or 

13S 

3 


29 

100 

16 

3 


IT 

51 

116 

19 

4 

1 


40 

92 

47 

14 

3 

0 


99 : 
22 i 

8 ; 
71 

3 1 


Median 
Miles pe: 
year 


8, S00 
12, 300 


12, 500 
10, 900 
12, 700 


11,800 
11, 500 


15, 600 
13, S00 
4, 300 


2, 500 
10, 200 
13, 500 
13, 300 
1,000 


I 


10, 000 

10, 600 

12, 700 

13, 300 
12, 500 
25, 000 


10, 900 
10, 500 


, 500 


I, 500 


Num- 




Num- 

■ 

ber of 

Acci- 

Num- 

Median 

ber of 


drivers 

dent 

ber of 

miles per 

drivers 

■ 

in acci- 

rate 

drivers 

year 

in acci- 

BSuW 

dent 



dent 

■■ 


13. 9 

33 

1, 600 
3, 200 



16 

8. 2 

104 

4 

32.2 



1 



1 

6. 7 

20 

3, 000 

1 

16.7 

15 

9. 8 

92 

2, S00 

2 

7. S 

5 

7. 1 

24 

1, 900 




2 

1 


7 

& 9 

49 

2, 300 , 

2 
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34 

S. S 

SS 

3, 000 

2 

7.5 



1 




2 

4. 4 

7 

3. 700 

1 

S3. 3 

19 

10. 1 
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2, S00 

3 

8.4 



1 

1. 000 j 




' 

3 





37 

‘I 

1 

I, 100 ' 



4 

7. 7 

51 
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34 

8. 9 

58 

3, 900 

4 : 

17. 6 

3 

32. 0 

6 ! 
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1 


! 
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i, 000 
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4 

8. 7 

t 

28 • 
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1 

1 j 
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12 

32. 3 

61 

2, 000 

1 1 

S. 4 

4 

6. 7 

30 
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6 1 

1, 700 

1 
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1 
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3 

3, 500 


10 
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1 
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12 
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Table 4. Miles driven according to the day of 
the week 


Day of driving 

Drivers 

inter- 

viewed 

Drove, di 
inter 

Number 

iv bo fore 
viow 

Percent 

1 

Mean 

miles 

per 

person 

driving 

Total.... 

3-10 

235 

07. 9 

33. 9 

Sunday 

00 

-IS 

72. 7 

-11.0 

Monday 

58 

37 

03. S 

17. 0 

Tuesday 

5S 

-1-1 

75. 9 

-12. 5 

Wednesday 

58 

•10 

09. 0 

20. 3 

Thursday 

32 

19 

59. 4 

40. 2 

Friday.. 

58 

37 

03.8 

23. 4 

Saturday 

10 

10 

02. 5 

32. 9 


The sharp difference in the number of miles 
driven by men and women is also brought out 
in table 2. By comparing column a with col- 
umn /, we see that a man drives approximately 
four times as much as a woman. Coupled with 
this difference is the additional fact that there 
are more men drivers than women drivers, as 
shown in figure 1. Thus, for every mile driven 
by a woman (column h ) , there are G miles driven 
by a man (column c ) . 

Some Additional Characteristics 

The home interviews produced a variety of 
additional data. Much of this information 
would prove useful for further identification 
of hazardous drivers if the quantity of study 
material permitted. Several characteristics of 
drivers are presented (fig. 3 and table 3), to 
illustrate how a particular age and sex group 
with a high accident rate could be further ana- 
lyzed according to such factors as drinking, 
habitual rural or urban driving, opinion on 
speed limits, usual speed of driving. 

One of these characteristics, the usual speed 
driven, is diagramed in figure 3. Speeds that 
respondents said they usually drove on the open 
highway are plotted against age for both sexes. 
The line, in the figure, for women lies under 
the line for men in all age groups below age 65. 
By designating the 25 accident-involved indi- 
viduals as x and o {x for men, o for women) on 
the diagram, we can see that accidents are dis- 
tributed about equally above and below the 
median speeds. This distribution suggests that 


high-speed drivers and low-speed drivers ex- 
perience a similar number of accidents. How- 
ever, it should be pointed out that correcting 
the data for driving exposure and for the factor 
of the reliability of the statements on speed 
would provide a more accurate interpretation. 

Examples of additional characteristics are 
shown in table 3. These topics presented no 
insurmountable problems in most of the inter- 
views. Responses were usually given freely, 
with an effort to be accurate, to such delicate 
questions as drinking, income, previous driver 
license suspension — not shown in the table, but 
license suspension was admitted by 10 persons. 
The determination of income by interview of a 
sample in a population has been employed suc- 
cessfully, of course, in numerous sociologic 
surveys. Several questions were asked about the 
presence of a chronic disease or a disability — 
not included in the table either — but the small 
base population did not yield many individuals 
so afflicted. 

Some examples of the activities which the 
drivers reported for the day before their in- 
terview are examined in tables 4-G. The ques- 
tion as to what trips were made yesterday 
(table 4), a query frequently used in origin- 
destination surveys, has been successfully ap- 
plied to the analysis of traffic flow for the design 
of traffic arteries (6') . A group of individuals 
identified as those who drank before driving 
was compared with a group who did not drive 
after drinking (table 5). The time of drink- 
ing was compared with the time of driving on 
that day, about which inquiry had been made 
earlier in the interview. From the inquiry 
about medications taken on the day before inter- 


Table 5. Alcohol consumption on day before 
interview 


Response 

Number 
of driv- 
ers 

Percent 

Total 

340 

100. 0 


Did not drink 

271 

78. 3 
21. 1 
7. 8 
13. 3 

Drank. _ 

73 

Drove after drinking 

27 

Did not drive after drinking 

46 

Not stated _ _ 

2 

6 





21 


Vol. 71, No. 1, January 1956 



Table 6. Medications taken on day before 
interview 


Medication 

Num- 
ber of 
drivers 

Persons who 
drove 
yesterday 

Persons who 
did not drive 
yesterday 

Num- 

ber 

Per- 

cent 

Num- 

ber 

Per- 

cent 

Total _ 

346 

235 

100. 0 

111 

100. 0 

Antihistamine. . .. 

5 

3 

1. 3 

2 

1. 8 

Aspirin . . _ . 

13 

S 

3.4 

5 

4. 5 

Injected material 1 

1 

1 

.4 

0 

0 


0 





Prescription 

10 

7 

3.0 

3 

2. 7 


0 





Tonic 

4 

2 

. 9 

2 

I. 8 

Vitamin 

14 

10 

4. 3 

4 

3. 6 

Other __ .. 

4 

4 

1. 7 

0 

0 

Not stated... . 

11 

S 

3. 4 

3 

2. 7 

No medication 

284 

192 

81.7 

92 

S2. 9 


view (table 6) , it is of interest that no substan- 
tial decrease in driving was observed for the 35 
persons who took some type of medicine. 

Many additional analyses were attempted of 
variables of interest in highway safety. Some 
of these analyses included these characteristics . 
speed by family income groups, number of trips 
made and number of passengers carried on day 
before interview, frequency of driving, time of 
driving, and stated usual speed on open road 
according to occupation. More extensive in- 
vestigation is required to yield reliable informa- 
tion on these factors. 


Validation of the Findings 

Some characteristics of the study population 
■were compared with those described for the 
Saratoga Springs area by the 1950 national cen- 
sus in order to see whether the sample studied 
was truly representative of the community. 
Close similarity between the sample and the ac- 
tual population was found in the proportion of 
men and women, of nonwhites, and of individ- 
uals in "Toss a ire groupings, household size, oc- 
cupation. and family income. In the inquiry 
about occupation, sulticiont details not oli- 

“,i„ed to permit elassif.cation of a professional 
driver J»p since II, e emphasis v as placed upon 

a classification that could lie compared until 

census data. 


In an effort to measure validity, the results of 
the inquiry about age and driver status have 
been compared with data from another source. 
A comparison is shown in table 7 of the ages of 
drivers interviewed in the stud} 7 and the ages of 
drivers licensed in upstate Hew York. The 
close similarity in the age structure of the two 
populations serves as evidence for reliability of 
the sampling and interviewing procedures em- 
ployed in this study. 

The accident rates computed for the data 
shown in table 3 are intended to illustrate 
method and cannot be considered stable. The 
stability of the computed rates was examined 
by determining the variation that exists in a 
random subgrouping of the sample. Hates 
were computed for subgroups according to their 
household numbers. Variation in rates among 
the subgroups was found to equal or exceed 
many of those in the data presented. 

Validation of responses on each of the inter- 
view topics (table 3) is highl} 7 desirable before 
ail}’ inferences are to be drawn and should bo 
done wherever possible in larger samples that 
may be studied. The validity of responses 

Table 7. Composition of driving population in 
regard to age and sex and in comparison with 
a 1952 sample of licenses in the New York 
State Bureau of Motor Vehicles 1 


Age group 


Driving population in studv 


Men j \\ omen iBoth sexe^ 


Total.-. 

15-17 J 

1S-20 - 

21-21 - 

75-29.. 

30-3t> 

10-10 

50-50 

[io-r.4 

rin fmd over.. 


Number 

Percent 

a 

£ 

■2 1 o 

! g 1 i 

U. — 

1 CJ — 

205 

100. 0| 13S 

100. 0 313 

S 

3. 9 

1 

1 0. 7 9 

1 

2. O' 

7 

5. 1 11 

17 

8. 3 

11 

S. 0 28 

21 

11. 7 

25 

18. I 1<1 

48 

23. 4 

43 

31. 2 91 

40 

19. 5 

2S 

20 . .8 r,s 

29 

14. 1 

13 

9. I 12 

12 

5. 9, 

4 

2. 9 10 

23 

11. 2 

0 

4. 3 29 


tr. „ 

u " 
a ci 
> a 

£5 


O >> 


— « 
r c 


100. o 


2 . n 

3 2 , 
S. 2 
I t. 3 
2(i. r, 
10. 8 
12 2 
1. 7 


1.2 
•!. 3 
7.7 
12. 4 
25. 5 
20. 9 
15. r, 
5. 5 
0. 9 


i The sample un- taken from liceu-r.. „( 
regi-tered with the bureau of inott r vehiele. in up-tntc 

‘ : The ace croup- 13-24 year- include $ driver- without 
any lircn-o. 
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should he tested especially for the desire of the 
respondent to be accurate and his ability to sup- 
ply accurate estimates of rather complex activi- 
ties. The estimate of the number of miles 
driven during the preceding months in 1953 
(fig. 2), for example, was difficult to determine 
for some individuals, part icularly for some pro- 
fessional drivers and some housewives. Reli- 
ability and accuracy of the responses regarding 
exposure require further study. 

The validity of the estimates of exposure that 
have been employed in the calculation of acci- 
dent rates is of special interest. In the inquiry 
about the driving reported for the day before 
interview (table I), approximately two-thirds 
(67.9 percent) of the drivers had driven an 
average of 31 miles on the day preceding their 
questioning. Variations arc shown in the pro- 
portion of drivers who drove and in the mean 
number of miles driven according to the day of 
the week. 

The number (33.9) of mean daily miles driven 
is in close agreement with the estimated annual 
exposure of 7.750 miles for the members of the 
study population (this estimate was determined 
from the data presented graphically in figure 
2) and compares well with the national average 
of 7,800 miles estimated for 1953 (7) . 

The agreement can be demonstrated in this 
fashion : If 33.9 miles are driven daily' - by 67.9 
percent of the study population, then the entire 
group of drivers drives an average 23 miles a 
day. Multiplying 23 by 365 (the number of 
days in a year) yields approximately 8,400 miles 
for an estimated year of driving. 

Discussion of Values 

The foregoing material illustrates methods 
for gathering ancl assaying epidemiological 
data about selected characteristics of automo- 
bile drivers that may be of importance in con- 
tributing to traffic accidents. The data also 
serve as a basis for estimating the amount of 
study material needed to determine reliable ac- 
cident rates according to relatively well-de- 
fined characteristics in the general population. 
On the basis of these preliminary results, we 
consider the epidemiological approach ap- 
plicable to a study of traffic accidents. 


Tho validity of several steps in the applica- 
tion of the method to traffic accidents has been 
reviewed. To summarize briefly, the sam- 
pling procedures employed yielded a popula- 
tion whose attributes were comparable with 
those described in the 1950 census and also 
were comparable, with respect to age, to a 
sample of driver licenses issued by the State 
bureau of motor vehicles. Inquiry concerning 
exposure to traffic accidents was found to yield 
results comparable with data from other 
sources. 

In addition to serving as an illustration of 
the epidemiological method, some points in this 
report mark out unequivocal differences in 
driving experience and exposure in the general 
population. Almost twice as many men (78 
percent) as women (42 percent) drive an auto- 
mobile. The exposure to traffic accidents in 
number of miles driven per year for men is 
approximately 6 times that for women. 
Marked age-sex differences are seen, both in 
the proportion of drivers and the amount of 
annual driving done in a year. Such varia- 
tions as these offer strong argument for a criti- 
cal examination of various groups within the 
driving population as one phase in the search 
for hazardous drivers. 

A measure of the reliability of obtaining 
accident reports in interviews is apparent from 
the data shown in table 1. Only some two- 
thirds of the individuals questioned related 
the story of accidents that they had previously 
reported at the time of accident. This measure 
of agreement represents a lower degree of re- 
liability for interview material on the subject 
of an accident than that encountered on such 
topics as exposure and occupation. Improve- 
ments in interviewing techniques might in- 
crease the yield from this source. 

It is not essential, however, to obtain infor- 
mation on an accident from the respondent in 
the interview so long as official machinery exists 
for this purpose. Accident reports on file in 
the bureau of motor vehicles can serve as the 
sole source for the numerator. Computing ac- 
cident rates from this secondary but official 
source should introduce no crucial bias. The 
study sample, of course, should be of sufficient 
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size to compensate for the proportion of acci- 
dents learned at interview only. 

Deserving of mention is the encouraging 
frankness encountered during the interviews on 
subject matter ordinarily considered touchy. 
Information was voluntarily given by most in- 
dividuals on the matter of drinking, speeding, 
license suspension, and, in spite of the fact that 
the interviews were for an automobile, accident 
study, on various physical disabilities and 
chronic diseases. 

A few individuals interviewed did not state 
their age ; a few did not state exposure. Thir- 
teen men and 35 women did not state the num- 
ber of miles driven. These omissions, which 
account for the variations in the study popula- 
tion from table to table and chart to chart, re- 
sult from two factors : The omissions were not 
discovered soon enough after the interview to 
be rectified, and the question on exposure was 
apparently a difficult one for some persons to 
answer accurately. Interview techniques and 
questions especially developed to arrive at the 
estimate of exposure would help respondents 
supply an accurate figure. 

We recognize that information on accident 
rates related to fairly well defined, stable char- 
acteristics may be rewarding for only a portion 
of accidents. Many accidents may be more 
closely related to very fleeting human attributes 
such as temporary emotional tensions. These, 
of course, present special, complex problems for 
study and validation. 

If we had studies based on populations of 
suitable size, we could look for answers to such 


questions as : To what age group among the 
o-eneral population should special efforts be 
directed with regard to the screening and re- 
training of automobile drivers who have had 
accidents? What is the part of the physically 
impaired person in the accident problem? Of 
the deaf individual? The intoxicated driver? 
The habitual speeder? The slow driver? 

We have shown that the epidemiological 
method of evaluating certain characteristics of 
drivers and other important aspects of the traf- 
fic problem can be expected to provide critical 
results expressed in convincing accident rates. 
\T ! riA II, p Vori; Stale Ml, Do- 
nartment has been sufficiently enroimured to 
plan a traffic investigation, greater in scope 


than the Saratoga Springs study, in collabora- 
tion with other agencies concerned with the 
problems of traffic safety. 

Two refinements not employed in the Sara- 
toga Springs study will be made in future at- 
tempts to define accident-involved individuals. 
First, accidents that are manifestly the result 
of the operation of a defective vehicle or of an 
environmental hazard will be excluded from 
consideration in those instances where the judg- 
ment of the driver is not involved. Second, 
responsibility for an accident may he fixed for a 
group of individuals in order to define the ac- 
cident-susceptible individuals more accurately. 

Summary 

A method for determining motor vehicle ac- 
cident rates for groups within a general popu- 
lation has been tested in a preliminary manner 
by means of home inteiwiews of a sample in a 
New York State community. It is suggested 
that, given sufficient data, accident rates can 
be determined for well-defined population 
groups which would assist considerably in pro- 
viding direction and imjmlse for accident pre- 
vention activities. 
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Abridged reports from the 54th Conference of the Sur- 
geon General of the Public Health Service and the Chief 
of the Children’s Bureau with the Association of State 
and Territorial Health Officers, the State Mental Health 
Authorities, and the State Hospital and Medical Facilities 
Survey and Construction Authorities, November 6-12, 
1 955, Washington, D. C. 


Opportunities 
For Nationwide 
Cooperation 

I By Marion B. Folsom 
Secretary of 

Health, Education, and Welfare 

This is my first opportunity to meet with a 
group of State officials whose work is closely 
connected with the work of the Department 
of Health, Education, and Welfare. It is an 
opportunity I deeply welcome. I know the 


kind of wisdom and experience and integrity 
you bring to the advancement of public health. 
And I know the value of meetings of this type, 
where people may work on common problems, 
exchange knowledge, and perhaps come lip with 
new ideas for progress. 

It is evident tlxat the greatest progress is 
made in public health when there is closest co- 
operation between local, State, and Federal 
officials. Coordination with State health offi- 
cers is essential if the Federal Government is to 
do its part effectively. State health officers are 
close to public health needs and problems. They 
know at first hand what resoui’ces are avail- 
able. For these reasons, and others, your advice 
is especially valuable in the early planning 
stages of any nationwide public health program. 
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size to compensate for the proportion of acci- 
dents learned at interview only. 

Deserving of mention is the encouraging 
frankness encountered during the interviews on 
subject matter ordinarily considered touchy. 
Information was voluntarily given by most in- 
dividuals on the matter of drinking, speeding, 
license suspension, and, in spite of the fact that 
the interviews were for an automobile accident, 
study, on various physical disabilities and 
chronic diseases. 

A few individuals interviewed did not state 
their age; a few did not state exposure. Thir- 
teen men and 35 women did not state the num- 
ber of miles driven. These omissions, which 
account, for the variations in the study popula- 
tion from table to table and chart to chart, re- 
sult from two factors : The omissions were not. 
discovered soon enough after the interview to 
be rectified, and the question on exposure was 
apparently a difficult one for some persons to 
answer accurately. Interview techniques and 
questions especially developed to arri\ c at the 
estimate of exposure would help respondents 


supply an accurate figure. 

We recognize that, information on accident 
rates related to fairly well defined, stable char- 
acteristics may be rewarding for only a portion 
of accidents. Many accidents may be more 
closely related to very fleeting human attributes 
such as temporary emotional tensions. These, 
of course, present special, complex problems for 


study and validation. _ 

If we had studies based on populations of 
suitable size, we could look for answers to such 
questions as: To what age group among the 
mineral population should special efforts be 
directed with regard to the screening and re- 
training- of automobile drivers who have liad 
accidents? What is the part of the physically 
impaired person in the accident problem ?_ Ot 
the deaf individual? The intoxicated drnei . 
The habitual speeder? The slow driver 

We have shown that the epidemiological 
method of evaluating certain characteristics o 
drivers and other important aspects of the traf- 
fic problem can be expected to provide critical 
results expressed in convincing accident rates. 
A a result, the New York State Health De- 
mrtment has been sufficiently encouraged to 
pffin a traffic investigation, greater m scope 


than tho Saratoga Springs study, in collabora- 
tion with other agencies concerned with the 
problems of traffic safety. 

Two refinements not employed in the Sara- 
toga Springs stud}' will be made in future at- 
tempts to define accident-involved individuals. 
First, accidents that are manifestly the result 
of the operation of a defective vehicle or of an 
environmental hazard will be excluded from 
consideration in those instances where the judg- 
ment of the driver is not involved. Second, 
responsibility for an accident may he fixed for a 
group of individuals in order to define the ac- 
cident-susceptible individuals more accurately. 

Summary 

A method for determining motor vehicle ac- 
cident rates for groups within a general popu- 
lation has been tested in a preliminary manner 
by means of home interviews of a sample in a 
New York State community. It is suggested 
that, given sufficient data, accident rates can 
be determined for well-defined population 
groups which would assist considerably in pro- 
viding direction and impulse for accident pre- 
vention activities. 
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kind of wisdom and experience and integrity 
you bring to the advancement of public health. 
And I know the value of meetings of this type, 
where people may work on common problems, 
exchange knowledge, and perhaps come up with 
new ideas for progress. 

It is evident that the greatest progress is 
made in public health when there is closest co- 
operation between local, State, and Federal 
officials. Coordination with State -health offi- 
cers is essential if the Federal Government is to 
do its part effectively. State health officers are 
close to public health needs and problems. They 
know at first hand what resources are avail- 
able. For these reasons, and others, your advice 
is especially valuable in the early planning 
stages of any nationwide public health program. 


Opportunities 
For Nationwide 
Cooperation 

I By Marion B. Folsom 
Secretary of 

Health, Education, and Welfare 

This is my first opportunity to meet with a 
group of State officials whose work is closely 
connected with the work of the Department 
of Health, Education, and Welfare. It is an 
opportunity I deeply welcome. I know the 
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The public health grant program is one of 
the fields which presents an opportunity for 
cooperation to provide better health services. 
Grants-in-aid are extremely use fid tools, and 
like other tools, they need to be improved and 
modernized from time to time to meet changed 
conditions and to be more flexible in meeting 
the needs of each State and Territory. 

Just as our programs must keep pace with 
growth and change, so must our staffs in public 
health agencies. Yet today, when the potential 
benefits of public health services are greater 
than ever before, many Slate and local health 
departments are hampered by shortages of 
trained pei’sonnel. Health officers can do much 
to help solve this problem, ns you recognize. 
There is. for example, an obligation to make 
more training available to those already on the 
job. There is also general agreement that the 
Federal Government has a responsibility' in this 
field. In addition to the programs for trainee- 
ships in public health and for increased train- 
ing of nurses which are proposed, I would 
welcome suggestions and recommendations 
from this group as to other ways in which the 
Department, can be helpful. 

Now, a word about the allocation plan for 
poliomyelitis vaccine. It has been, from the 
beginning, a good example of the type of State 
and Federal partnership that makes for 


progress. The executive committee of the State 
and Territorial Health Officers Association was 
represented at all the early planning confer- 
ences. It played an important role in the de- 
velopment of a workable system of voluntary 
controls. 

Currently, we are depending on State health 
departments for detailed information and an 
analysis of the vaccine’s performance. This is 
part of an evaluation of the vaccine s effective- 
ness which will be made by the Public Health 
Service’s Poliomyelitis Surveillance Unit in 
Atlanta. Already we have preliminary reports 
from 11 States covering almost 5 million chil- 
dren. The scientists say these reports indicate 
the rate of paralytic poliomyelitis was reduced 
about 75 percent among vaccinated children, 
as compared with unvaccinated children in the 
same age groups. 

The poliomyelitis vaccination program is an 
example of widespread application of new 


medical knowledge. In the 8 months since the 
effectiveness of the vaccine was first announced 
and was licensed for general use, the Public 
Health Service has released enough vaccine to 
give 2 injections eacli to more than 12 million 
children. 

Out at. the National Institutes of Health, at 
other Public Health Sendee laboratories, and 
through the research grants program, we are 
searching for answers to the other cripplers and 
great killers. We s( ill have much to learn about 
cancer, mental illness, and heart disease. There 
arc possibilities for great benefits to humanity 
through more research. 

If is equally true, however, that we are not 
yet fully applying the knowledge we already 
possess. Much more can he done now to prevent 
disease, to mitigate its disabling effects, and to 
rehabilitate its victims. Finding ways to do 
these things, of course, is not easy. There are 
fiscal problems, personnel problems, problems 
of public understanding and acceptance, to 
mention only a few. 

But we do share the important essentials — 
agreement on goals, on principles, and on the 
ways of working together. We have every rea- 
son, therefore, to make steady progress. 

In tliis spirit, I wish you well in the impor- 
tant work you are doing and pledge you all the 
help that we in the Department are able to give. 


The Wide Spectrum 
Of Our 
Health Services 



By Leonard A. Scheele, M.D. 
Surgeon General of the 
Public Health Service 


In his monograph, “The Cost of Sickness and 
the Price of Health,” published by tlie World 
Health Organization, Dr. C.-E. A. Winslow 
writes : 

“Progress made in the public-health sciences 
during the past half century has made it clear 


26 


Public Health Reports 



that the heavy burdens of disease can, in large 
measure, he lifted by the application of scienti- 
fic knowledge already available ; and each year 
the results of public-health research are broad- 
ening the area of possible control.” 

To most health workers in this country, this 
statement may seem to be “old hat.” We say 
it again and again — to ourselves, to our col- 
leagues in public health and medicine, to our 
law-making and appropriating bodies, to our 
superiors wherever we work, and to the citizens 
we serve. But we must not allow repetition to 
dull our senses. 

In this country especially, we must keep our- 
selves keenly sensitive to the “broadening area 
of possible control.” We have gone far in the 
application of knowledge to the control of dis- 
eases which formerly imposed enormous bur- 
dens on our people. Some of us hero have been 
in public health work long enough to have wit- 
nessed the spectacular decline and virtual dis- 
appearance of some of these diseases in our 
country. Typhoid fever, diphtheria, smallpox, 
yellow fever, malaria, pellagra, hookworm : the 
list is long, the accomplishment great. 

Success has its perils, however; and one of 
the most insidious is that our very accomplish- 
ments can dazzle us to the point of blindness : 
blindness to the fact that “each year the results 
of public health research are broadening the 
area of possible control.” Each year, mind 
you. 

If we are not alert to these rapid advances, 
if we are not ready and willing to apply the 
new knowledge as earnestly as we applied the 
old, we may soon find that we are behind even 
in our application of “available” knowledge 
and that public health science again is way 
ahead of us. 

Some health administrators may feel that our 
major problems today will not yield to the same 
type of attack that has been suitable for com- 
municable disease control. But we have proof 
that the public health approach can be equally 
effective elsewhere. The dramatic reductions 
in maternal and infant mortality required new 
specific techniques, but the broad public health 
approach was the same. Severe nutritional de- 
ficiencies, such as pellagra, have yielded to 
public health attack. 


We should recall, also, that our predecessors 
did not wait for the perfect control techniques 
against infectious diseases. With enthusiasm 
and determination, they set out and applied 
what they had. 

Some of the tools they used at first — and used 
with considerable effect — would no doubt be re- 
jected by public health woi'kers today as too 
crude, too difficult to apply, too costly, or not 
effective enough. Subsequently, high precision 
tools of remarkable specificity were developed 
for the prevention of some infectious diseases. 
It may be that this high precision in one field 
of public health effort has made some of us 
overly fastidious in our consideration of less 
specific techniques now being brought forward 
as possible means of atta clang numerous major 
health pi-oblems of the present era. 

There is certainly a tendency to be skeptical 
about or reluctant to the intensive application of 
new knowledge in some areas — especially if ap- 
plication involves change in our traditional 
patterns of thought and public health organ- 
ization. 

A few years ago, for example, I stated that 
improved techniques of case finding and the 
availability of streptomycin and para-amino- 
salicylic acid placed health agencies in a po- 
sition to wage a new offensive campaign against 
tuberculosis. I said that within a generation, 
we could reduce tuberculosis to a minor cause 
of death and disability in the United States. 
The reaction of some health workers to that 
statement was skeptical. Fortunately, many 
others agreed. Since then, the advent of ison- 
iazid has brought my earlier prediction closer 
to realization. 

Our health agencies must not refuse to ac- 
cept the new life-saving promises of science. 
The American people do accept those promises. 
And they will find ways to bring about their 
fulfillment, even if it means creating new agen- 
cies in our States and cities, because their health 
departments have become enmeshed in their 
traditional programs and are not ready to move 
ahead. 

The American people have given their health 
agencies ample evidence of their enthusiasm 
and acceptance. They are supporting health 
programs with tax funds and personal dona- 
tions to a greater extent than ever before. They 
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are not concerned, however, with the perpetua- 
tion of nonproductive enterprises. They are 
patient — sometimes too patient — but in the long 
run, they will support only those organizations 
that are trying to help them meet, the problems 
that most concern them. 


Finding Community Needs 


We in public health are inclined to take a 
“mother-knows-best” attitude toward our com- 
munities in determining what those critical 
problems are, and in deciding which services 
shall be developed. For official health agencies, 
this attitude is natural to a certain extent, since 
State and local health departments have long 
had the legal responsibility to keep track of 
sickness and death, and they are supposed to 
know what the problems are and how to solve 
them. In the voluntary agency, decisions with 
respect to sendees are naturally made by lead- 
ers who are personally concerned with the spe- 
cific objectives of the agency. But flic official 
and voluntary health leaders comprise a very 
small part of the community. Tims, health 
agencies need to find ways of drawing the pub- 
lic closer in the process of determining issues 
that affect the whole community. 

We would like to think, for example, (hat 
“health” has as high priority for the entire 
adult population as it has for us. Preliminary 
interviews of a small group in one community 
showed that the only adults who gave “health” 
first priority were those who have children, or 
have been ill recently themselves, or have a rela- 
tive with long-term illness. Actually, these 
people comprised only 20 percent of all persons 
interviewed. 

In seeking guides to the public's health needs, 
a fresh look at our mortality and morbidity data 
might be enlightening. Dr. Selwyn D. Collins 
and his co-workers, in the Public Health Serv- 
ice, have recently published a provocative docu- 
ment : Major Causes of Illness of Various Sever- 
ities and Major Causes of Death in Six Age 
Periods of Life. The study is based on five 
Public Health Service surveys of illness, dating 


back to 192S. . , . 

Here are a few of the revelations m tins re- 
cent review of our Nation's health status. 
Serious mental disease, mental deficiency, and 


neurological disorders account for the highest 
disability rales in one of those supposedly 
“healthiest” age groups, our school children, 5 
to 14 years of age. The same diseases account 
for the highest rates in youth (15-24), young 
adults (25-44), and the middle aged (45-64). 

Although diseases of the heart are the first 
causes of death in each age group from age 25 
onward, they do not account for serious dis- 
ability rates until age 45 years and over. 

Many health agencies have apparently lost 
interest in influenza and pneumonia, the com- 
mon cold and other minor respiratory 7 ailments. 
The Conference of State and Territorial Health 
Officers, for example, has adopted only two rec- 
ommendations on any of these infections for 
nearly two decades; and these were with respect 
to influenza virus studies. Yet in frequency, 
these diseases outrank all other causes of dis- 
abling illness in every age group, from birth to 
old age. In old age, influenza is exceeded only 
by diseases of the heart in frequency 7 of disa- 
bling cases and bed cases. It is significant too 
that for children under 15 the first cause of 
hospital admissions is tonsillectomy, a surgical 
procedure commonly recommended as aresultof 
respiratory infections. 

Dr. Collins writes : “Death has no time dimen- 
sion ; even if the duration of the last illness is 
tabulated, the data on the death certificate give 
no idea of the frequency or extent of the many 
nonfatal illnesses that may 7 have preceded the 
final illness.” I would acid that not only are 
the death certificates mute, but science is also 
silent about the relation of our lifetime experi- 
ence with nonfatal illnesses to the occurrence of 
the final illness. 

There is great research interest in these prob- 
lems today 7 ; many stimulating studies are being 
conducted that may give some answers. What- 
ever the answers may be, it is clear that the basic 
principle of public health — prevention — can 
reduce substantially the assaults of nonfatal ill- 
ness, if we clo but apply this principle wher- 
ever science has given us techniques and 
wherever there is an opportunity. 

A Challenging Era 

We in public health have demonstrated that 
massive attacks on specific diseases wil] pro _ 
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ducc results. A massive att aclc requires a mass- 
ing of resources: funds, personnel, equipment, 
materials, and facilities. When (he public has 
been strongly motivated (o provide (his massing 
of resources, (hen prevention, control, and, even- 
tually, eradication can follow. ]n (he chronic 
illnesses of later life, some prevention and con- 
siderable extension of life can be accomplished 
in a massive attack. 

The poliomyelitis vaccination program is (ho 
most recent example of what can be done when 
strong interest and an adequate budget permit a 
concentrated attack on a preventable disease. 
A voluntary health agency has had the magni- 
ficent courage to channel the public’s emotional 
drive against poliomyelitis into the research and 
development of the first effective preventive 
vaccine for paralytic poliomyelitis. The public, 
thus strongly motivated, has made possible 
through their representatives in Congress a 
nationwide program that will not only attack 
poliomyelitis, but will also strengthen State and 
local health agencies in basic skills to deal with 
other viral diseases. 

A similar massing of resources in our States 
and communities could speed the eradication of 
some diseases which are already declining 
vapidly and could bring about substantial re- 
ductions in deaths and illnesses due to diseases 
which have shown few signs of retreat. 

For example, there is hope for chemoprophy- 
laxis of tuberculosis. The tuberculosis research 
staff of the Public Health Service has demon- 
strated that oral isoniazid, administered daily, 
is effective in preventing tuberculosis in experi- 
mental animals. Clinical trials with isoniazid 
have been initiated for the prevention of tuber- 
culous meningitis and other complications in 
newly infected children. Twenty-five pediatric 
centers are cooperating with the Public Health 
Service and the National Tuberculosis Associa- 
tion in the first large-scale, controlled study 
using an antimicrobial drug as a prophylactic 
agent against tuberculosis. 

The effectiveness of isoniazid as a general 
preventive of tuberculosis depends on the out- 
come of this study and on controlled trials in 
other and larger population groups. Persons 
who react positively to tuberculin and persons 
who exhibit suspicious shadows on X-ray films 
may be the first to benefit from the preventive 


and curative properties of isoniazid. The drug 
can be produced easily in large quantities at a 
very low cost. 

Definitive treatment of tuberculosis can now 
be administered by the private physician to the 
patient at home or in the clinic, but with home 
treatment great care must be taken to prevent 
the spread of the disease to family members and 
the community at large. Thus, the supervision 
and followup of home care patients will become 
an increasingly important activity for health 
departments. The need for establishing criteria 
for the selection of home care patients is also 
intensified, since in many cases it is the health 
department’s legal responsibility to decide 
whether the patient must be hospitalized. 

Directors of tuberculosis hospitals are eager 
to make sure that adequate followup is available 
for patient s discharged under isoniazid therapy. 
In one State, a Veterans Administration hos- 
pital reimburses local health departments for 
periodic X-rays and sputum tests of patients 
who have been discharged under isoniazid 
therapy. The health departments provide fol- 
lowup services and thus are able to work with 
the families of these patients. This arrange- 
ment, in which the local health department 
serves as liaison between patient and hospital, 
has been approved by the local medical societies. 

The Public Health Service is developing a 
similar program in Alaska. IV e have con- 
tracted with the Territorial health department 
to conduct an experimental tuberculosis case- 
finding and home care program as a part of the 
Alaskan Native Health Service for which we 
are now responsible. 

IVe can no longer say that the development 
of home care programs is a future charge on 
health departments. The time is now. Not only 
lias the entire pattern of tuberculosis control 
changed, as has syphilis control, the discharge 
of mental patients under treatment' with new 
drugs is a present problem. The return of 
mental patients to the community is placing 
important responsibilities on health depart- 
ments and mental health authorities not unlike 
the demands for followup and supervision in 
the extensive use of isoniazid. 

Every State and Territory is now in a posi- 
tion to reduce rheumatic heart disease substan- 
tially as a cause of disabling illness and pre- 
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mature death, and at the same lime reduce 
markedly the onset of rheumatic fever. Prog- 
ress against these diseases can be added to the 
long list of public health accomplishments even 
with future improvements in available tech- 
niques. 

The recommendations of the Committee on 
Prevention of Rheumatic Fever and Bacterial 
Endocarditis of the American Heart Associa- 
tion have the full endorsement of the Public 
Health Service and the Children's Bureau. We 
are cooperating actively in the promotion of 
antibiotic treatment of all cases of streptococcal 
infection and chemoprophylaxis of recurrent 
attacks of rheumatic fever. 

Public and private agencies have made a good 
start. They are sponsoring rheumatic fever 
clinics in more than GOO communities. But if 
we are to call a halt to rheumatic fever and 
rheumatic heart disease, we must have thou- 
sands more cooperative projects. Through 
these clinics, practicing physicians, schools, and 
parents can obtain many necessary supporting 
services for rheumatic children. Psychiatric 
advice, educational and vocational counseling, 
social service, and public health nursing follow- 
up are made available. Consultative services 
for the physician in the diagnosis and manage- 
ment of rheumatic fever and rheumatic heart 
disease also are provided. 

A direct attack on the mortality from cancer 
of the cervix and uterus can now be made. The 
very promising and challenging results of our 
demonstration of the cytologic test in large 
groups of women at Memphis, Tenn., and else- 
where are especially interesting from the point 
of Hew of public health administration, in 
terms of cost, personnel, time, and ease of 
performance. 

Evaluation Studies 

These and many other advances in medical 
and public health science make it essential that 
health agencies critically examine tlieir pres- 
ent pattern of organization of community serv- 
ices. In marked contrast with public enthusi- 
asm for every advance in the health sciences, 
public acceptance of the traditional public 
health structure— the local health unit— seems 
to have reached a passive state m many com- 


munities. People are neither militantly for nor 
against it. No community institution can be 
in a more perilous condition than when it com- 
mands only passive acceptance. 

It is time we found out the basic causes of 
this indifference. Fortunately, in recent years, 
there has been a stirring of interest in the evalu- 
ation of public health programs and services. 
The Kellogg Foundation has expressed an in- 
terest in the support of research projects in this 
area. The Public Health Service wants to 
assist, the States and Territories in whatever 
ways seem feasible. Possible approaches in- 
clude studies conducted by our own staff: as- 
signment of personnel to assist in State 
evaluation studies; participation in coopera- 
tive projects; and research grants to inde- 
pendent investigators. None of these ap- 
proa eh os is exclusive; we should like to know 
your wishes. 

Evaluation studies will require different 
approaches from those commonly employed in 
the study of disease behavior or in the rating 
of community health on a predetermined scale. 
The intent is to study community patterns and 
the bases of “health behavior’’ both in profes- 
sional health workers and in the public they 
serve. We shall need the help of sociologists 
and psychologists as well as that of epidemi- 
ologists and statisticians. 

Wide Spectrum Problems 

Although at the moment we do not know 
precisely what are and what will be the most 
effective methods of organizing health services, 
we certainly know that pmblic health has out- 
grown the “four-man health unit.” New re- 
sponsibilities have broadened the outlook at 
the State level to include some of the most 
stimulating challenges that the health profes- 
sions have ever encountered. 

To borrow a word from this antibiotic era of 
medicine, we must now be concerned with 
“wide-spectrum” health problems. The wide 
spectrum of public health today includes at- 
tention to the health and medical components 
in the broad fields of vocational rehabilitation, 
welfare, education, employment security, agri- 
culture, housing, water resources, and many 
others. 
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Leaders in these fields are constantly turning 
to public health agencies for advice and co- 
operation. We, too, must turn to them, offer- 
ing at the same time our best efforts in the 
solution of mutual problems. If public health 
is to go from strength to strength, we must take 
our opportunities to apply the concepts of pre- 
vention in some of these wide-spectrum fields. 

Our relationships with our colleagues must 
be. more than routine. If our cooperation is 
not more than lip service, these agencies will 
hire their own physicians and health staffs and 
ignore us. In this challenging period of his- 
tory, applied science is revolutionizing the ma- 
terial aspects of our universe. If the incredible 
advances in technology are to be applied with 
maximum benefit to human life, we must have 
the widest possible range of bold, creative think- 
ing in the social sciences and in the organiza- 
tions whose responsibilities are the application 
of health, educational, and sociological knowl- 
edge. We in public health cannot possibly 
imagine that we possess all the brains, all the 
wisdom, all the creativity. We need our col- 
leagues in a score of fields, as they need us. 

Also, we must redouble our efforts to indoc- 
trinate our State and local medical societies in 
the values of wide-spectrum health services. 
We must realize that for nearly a century, gen- 
eral practitioners have had almost no experi- 
ence in the management of mental and tuber- 
culous patients, for example. Under State 
laws, this has been the responsibility of the 
State. Now, advances in medical science are 
returning many of these patients to the general 
practitioner, who is also treating an increasing 
number of aged and chronically ill patients in 
their homes. But medical care today includes 
many types of service : nursing, physical 
therapy, and social work and other related serv- 
ices also must be made available to the home 
care patient. 

Medical societies can be a most constructive in- 
fluence by encouraging their members to utilize 
community nursing and related services in the 
care of these patients. Many urban communi- 
ties now offer home nursing care, physical re- 
habilitation, and housekeeper services through 
the combined programs of official and voluntary 
health agencies. In smaller communities and 


rural areas, the opportunity for organizing 
home nursing services presents a direct chal- 
lenge to local health departments. 

Plans have been developed on the west coast 
to provide dental care for dependent children 
of the members of prepayment medical care 
plans sponsored by labor and management 
groups. This experiment is of signal impor- 
tance, since there is a growing demand for pre- 
payment dental care plans covering the general 
population. 

The difficulties inherent in the development of 
actuarially sound dental health insurance have 
been widely discussed. The demonstrations 
conducted by the Public Health Service in co- 
operation with State and local health depart- 
ments and dental societies have provided valu- 
able cost data and methodological information 
on the provision of dental services for children. 
Stale health department staffs may find these 
studies useful should they have opportunities, 
with State dental societies, to assist in the de- 
velopment of similar programs in their areas. 

The health component looms large in such 
many-faceted social problems as juvenile delin- 
quency, drug addiction, alcoholism, and acci- 
dent prevention. Society now recognizes that 
ill health — physical, mental, emotional — is a 
major factor in producing deviant behavior. 
Still more encouraging is the growing accept- 
ance, by the groups directly concerned, of pre- 
ventive medicine and public health as vital parts 
of the total therapy of these massive problems. 

Courts, law enforcement agencies, churches, 
schools, industries, voluntary organizations, and 
other groups will turn more and more to their 
health agencies for help, if help is offered. We 
should be ready and willing to contribute our 
best thinking and to participate actively in na- 
tional, State, and local programs dealing with 
human behavior that is just as destructive to 
the individual and the community as is the be- 
havior of an uncontrolled epidemic disease. 

Some health departments have begun to ex- 
plore these areas, in order to identify specific 
factors and to determine the role they can best 
play. The team approach to home accidents 
that has been developed by several State and 
local health departments, in cooperation with 
the Public Health Service and the Kellogg 
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mature death, and at the same time reduce 
markedly the onset of rheumatic fever. Prog- 
ress against these diseases can be added to the 
long list of public health accomplishments even 
with future improvements in available tech- 
niques. 

The recommendations of the Committee on 
Prevention of Rheumatic Fever and Bacteria] 
Endocarditis of the American Heart Associa- 
tion have the full endorsement of the Public 
Health Service and the Children's Bureau. We 
are cooperating actively in the promotion of 
antibiotic treatment of all oases of streptococcal 
infection and chemoprophylaxis of recurrent 
attacks of rheumatic fever. 

Public and private agencies have made a good 
start. They are sponsoring rheumatic fever 
clinics in more than GOO communities. But if 
we are to call a halt to rheumatic fever and 
rheumatic heart disease, we must have thou- 
sands more cooperative projects. Through 
these clinics, practicing physicians, schools, and 
parents can obtain many necessary supporting 
services for rheumatic children. Psychiatric 
advice, educational and vocational counseling, 
social service, and public health nursing follow- 
up are made available. Consultative services 
for the physician in the diagnosis and manage- 
ment, of rheumatic fever and rheumatic heart 
disease also are provided. 

A direct attack on the mortality from cancer 
of the cervix and uterus can now be made. The 
very promising and challenging results of our 
demonstration of the cytologic test in large 
groups of women at Memphis, Tenn., and else- 
where are especially interesting from the point 
of view of public health administration, in 
terms of cost, personnel, time, and ease of 
performance. 

Evaluation Studies 

These and many other advances in medical 
and public health science make it essential that 
health agencies critically examine their pres- 
ent pattern of organization of community serv- 
ices In marked contrast with public enthusi- 
asm for every advance in the health sciences, 
miblic acceptance of the traditional public 
health structure— the local health unit— seems 
to have reached a passive state m many com- 


munilies. People are neither mililantly for nor 
against it. No community institution can be 
in a more perilous condition than when it. com- 
mands only passive acceptance. 

It is time we found out the basic causes of 
this indifference. Fortunate!}', in recent years, 
t here lias been a st irring of interest in the evalu- 
nt ion of public health programs and services. 
'The Kellogg Foundation has expressed an in- 
terest in the support of research projects in this 
area. The Public Health Service wants to 
assist the States and Territories in whatever 
ways seem feasible. Possible approaches in- 
clude studies conducted by our own staff; as- 
signment of personnel to assist in State 
evaluation studies; participation in coopera- 
tive projects; and research grants to inde- 
pendent investigators. None of these ap- 
proaches is exclusive; we should like to know 
your wishes. 

Evaluation studies will require different 
approaches from (hose commonly employed in 
the study of disease behavior or in the rating 
of community health on a predetermined scale. 
The intent is to study community patterns and 
the bases of “health behavior" both in profes- 
sional health worker’s and in the public they 
serve. We shall need the help of sociologists 
and psychologists ns well as that of epidemi- 
ologists and statisticians. 

Wide Spectrum Problems 

Although at the moment we do not know 
precisely what are and what will be the most 
effective methods of organizing health services, 
we certainly know that public health has out- 
grown the “four-man health unit.” New re- 
sponsibilities have broadened the outlook at 
the State level to include some of the most 
stimulating challenges that the health profes- 
sions have ever encountered. 

To borrow a word from this antibiotic era of 
medicine, we must now be concerned with 
“wide-spectrum” health problems. The wide 
spectrum of public health todaj- includes at- 
tention to the health and medical components 
in the broad fields of vocational rehabilitation, 
welfare, education, employment security, agri- 
culture, housing, water resources, and many 
others. 
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this perplexing problem: cooperative, planning 
and provision of services for the care of long- 
term patients — regardless of the causes of dis- 
ability. 

A new concept is emerging of the kinds of 
services and facilities that, will be required for 
comprehensive care, of the chronically ill, the 
disabled, and the aged. This concept recognizes 
the need for a wide variety of services and fa- 
cilities, but the emphasis is on prevention and 
rehabilitation. The patient is viewed as a per- 
son in his home in his own community where he 
will receive the greatest part of his care under 
the supervision of his personal physician. The 
community remains the central factor in any 
plan for his care. 

Application of this concept presents our 
State and local health departments with many 
opportunities to work with practicing physi- 
cians for better health of the individual, the 
community, and therefore, of the entire Nation. 

I have mentioned some areas for work, and 
I am sure that you can name many more. The 
question before you now is “How many health 
departments will seize the opportunities — and 
when?” 


Current Trends 
In Child Health 



By Martha M. Eliot, M.D., Sc.D. 
Chief of the 
Children's Bureau 


For those of us in the Children’s Bureau, 
this meeting is a high point in the year’s activ- 
ities. The very process of reviewing the high- 
lights of the past year that are significant for 
mothers and children may suggest new activi- 
ties or new ways of strengthening older pro- 
grams. 

The increase to $15 million in the appropria- 
tion for the crippled children’s program is evi- 
dence of the widespread interest in the handi- 
capped child and of skillful administration of 
the crippled children’s programs by the States. 


In 32 States they have become significant com- 
munity medical care programs in which the 
qualify of service is recognized as exemplary. 

To assist in the continued development of 
these programs, regional conferences of State 
crippled children’s agencies have been held re- 
cently. Some of the Nation’s outstanding spe- 
cialists in orthopedics, epilepsy, psychiatry, 
congenital heart disease and rheumatic fever, 
hearing impairment, mental retardation, and 
cerebral palsy took part. 

The increasing concern about long-term ill- 
ness in childhood to some extent reflects changes 
that have been taking place in pediatric prac- 
tice. With the specific agents available for 
treating acute infectious diseases, fewer chil- 
dren with such illnesses now need hospital care. 
Many can be treated at home or in outpatient 
clinics. 

Consequently, chronic diseases and crippling 
conditions now make up a greater proportion 
of illnesses in childhood and account for a grow- 
ing proportion of pediati’ic inpatients in hos- 
pitals. This increasing trend is beginning to 
make a reorientation necessary in the teaching 
of medical students and nurses and in the post- 
graduate work of physicians. 

Helping Crippled Children 

From our experience with the administration 
of the State crippled children’s programs we 
have learned much about the importance of a 
multiprofessional approach to the patient — an 
approach which considers his individual per- 
sonality and stage of growth, his handicap or 
illness, his family and the community in which 
he lives, and what kind of an adult he may 
become. Together we have learned much about 
the principles and policies underlying the ad- 
ministration of a medical care program. 

The crippled children’s program has been 
fortunate in having the devoted support of 
members of the medical and related health and 
social work professions. Indeed, these pro- 
grams could not have continued if we had not 
learned how to work with medical professional 
organizations and with the many public and 
voluntary organizations whose cooperation and 
participation are so important. 

Children suffering from congenital heart dis- 
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Foundation, offers a valuable method for future 
study of the health component in highway ac- 
cidents. The home accident, prevention demon- 
strations pay special attention to the physical 
and psychological factors, as well as the en- 
vironmental factors. 

Highway engineering, improvements in 
motor vehicle design and construction, strict 
law enforcement and education combined have 
not sufficed to cope with the national problem 
of motor vehicle accidents. Heath rates from 
this cause have increased steadily for the past 3 
years. 

We have not learned why the human being 
behind the wheel, or in the path of a car, be- 
haves as he does. Xor have we learned what to 
do about his behavior when it is antisocial or 
self-destructive. We suspect that certain fac- 
tors may be the basic “causes” of accidents. 

We do know that the quality of driving is the 
chief cause of nearly 40.000 deaths chalked up 
to “motor vehicle accidents” annually, as well 
as an estimated 1,300,000 nonfatal injuries. 
More than 1 million of these nonfatal injuries 
result in total temporary disability, and 100.000 
in permanent impairments. These facts would 
seem to call for action on the part of local. State, 
and Federal health agencies as insistently as the 
spread of infectious diseases. 


The Perennial Problem 

The shortage of adequately trained public 
health workers remains critical. This is our 
perennial problem. Health officials are espe- 
cially concerned because we are making little 
headway in reducing the backlog of inade- 
quately trained public health workers. Actu- 
allv, in some categories, the backlog is increas- 
ing. The numbers of sanitation and nursing 
personnel receiving 4 months or more of ad- 
vanced training have dropped since 1947 by 6S 
and G2 percent, respectively. 

Public health agencies at all levels must learn 
to utilize their highly trained personnel more 
effectively. Auxiliary workers can perform 
many functions efficiently without having the 
advanced training now believed necessary for 
manv routine operations. These workers must 
be used much more extensively. A career an 
public health must be “sold 1 - to more medical 


students, nurses, and engineers. Pay scales 
must, be made more realistic and attractive. 

Despite the shortage of additional public 
health recruits with advanced training, health 
agencies, official and voluntary, should push 
ahead with the expansion and enrichment of 
their programs. This is one way to improve 
recruitment. Xo matter how many competent 
men and women are trained, health agencies 
that offer only routine jobs will alwav-s have 
difficulties in recruiting and especially in hold- 
ing able young employees. 

Our professional schools, including graduate 
schools of public health, are increasingly con- 
cerned with the challenges of widc-spectrum 
health services. They have the capacity’ to turn 
out students who want careers in organizations 
where they can use the new knowledge and skills 
they have acquired. Health agencies must make 
their jobs attractive to graduate students. 
Many times, a truly satisfying job in a chal- 
lenging field will counterbalance the deterring 
effect of low pay. 

We cannot expect young men who have re- 
ceived their first training in electronics, nu- 
clear engineering, and industrial processes to 
be satisfied with routine sanitation operations. 
Xo more can we expect young physicians who 
have been indoctrinated with the new concepts 
of chronic disease control, medical reliabilitn- 
tion, hospital administration, and mental hy- 
giene to be satisfied with assignments only to 
routine immunization clinics and repetitive case 
finding in traditional control programs. 

Further Observations 

Even though there are far more jobs to be 
done than there are people to do them, or funds 
to pay for the doing, we must take heart and go 
forward. It is not possible for any one organi- 
zation to do the whole job. We have not yet 
begun to utilize all the resources that our com- 
nnmities may have in reserve. The health 
agencies can often accomplish more by being 
the actire sparkplug and generator than by at- 
tempting to be the entire engine. 

We have learned this lesson after a few years 
of desultory effort to control a few chronic dis- 
eases. Xow we are seeking new approaches to 
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Last your, the lunch program reached a peak 
of 1 1 million youngsters. A special milk pro- 
gram, launched for the first, time, resulted in an 
increased consumption of 451 million lmlf-pints 
of milk by well over 8 million children. 

The Incidence of Prematurity 

The decline in infant mortality has caused 
many people to look closer at the problem of 
perinatal mortality, that is, fetal and neonatal 
losses. In 1053, fatalities to infants before, 
during, and just after birth numbered about 
162.000. These deaths were about 10 percent of 
the total mortality in the United States at all 
ages and from all causes. Much of this peri- 
natal loss is associated with premature termina- 
tion of pregnancy. About 57 percent of all 
neonatal deaths are in premature infants. 
When the small premature infant survives, 
chances of neurological disorders are greater 
than for the full-term baby whose mother's 
pregnancy has been free of complications. 

To assist us in our efforts to reduce the inci- 
dence of prematurity, the Children's Bureau is 
working with the National Office of Vital Sta- 
tistics, State health departments, and other 
groups to get more trustworthy statistics about 
the incidence of prematurity and the bearing of 
socioeconomic, familial, and clinical factors 
upon its occurrence. 

To this end, we are working toward more com- 
plete and accurate reporting of fetal loss and for 
wider agreements among clinicians, public 
health statisticians, and directors of maternal 
and child health programs as to how we shall 
study significant events in the mother’s preg- 
nancy and in the prenatal period. We are also 
consulting with a number of States on their 
studies of prenatal mortality and prematurity. 

Blindness in premature infants may soon be 
rare now that excessive oxygen administration 
bas definitely been implicated in its causation. 
State health departments have publicized to the 
medical profession the conclusions drawn from 
the study of retrolental fibroplasia in 18 hos- 
pitals. Although the incidence of this patho- 
logical condition has dropped in numerous hos- 
pitals, more work is needed to assure a higher 


degree of accuracy in the concentration of 
oxygen being supplied to infants in incubators. 
The limitation in the use of oxygen when neces- 
sary for very small infants does not seem to have 
resulted in a higher mortality among premature 
infants as was feared. 

Poison Control Centers 

With accidents the leading cause of death 
among children, poison control centers are a new 
development in many cities. A committee of 
the Illinois Academy of Pediatrics cooperating 
with the Chicago Board of Health established 
the first center in 1954. There are centers in 
Boston. Cincinnati, Dallas, Durham, N. C., In- 
dianapolis, Louisville, New York City, Phoenix, 
Springfield, 111., and Washington, D. C. Poison 
control centers provide information on toxic 
household chemicals, advise hospitals on appro- 
priate treatment, and educate parents on pre- 
vention and first aid. 

Mental Retardation 

Last year I reported that parents of mentally 
retarded children were doing much to bring to 
public attention the problems they have in 
bringing up their handicapped children. The 
Children's Bureau is currently making grants to 
three States for special projects in this area. 
Other States are developing plans for diagnostic 
evaluation centers and for da 3 T -care centers, 
nursery school classes, social services, and other 
community resources. The Congress has ex- 
pi-essed considerable interest in this problem 
and bas encouraged the Department of Health, 
Education, and Welfare to extend its activities 
in this field. 

Mental retardation was the subject of a dis- 
cussion this year by the Federal Interdepart- 
mental Committee on Children and Y outh. Re- 
ports were presented on the current activities 
of the National Institute of Mental Health of 
the Public Health Service, Office of Vocational 
Rehabilitation, Bureau of Employment Secu- 
rity, Office of Education, and the Children's 
Bureau. The committee is planning a 2-day 
seminar on mental retardation for the spring of 
1956. 
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ease are now being treated with a success that 
was only dreamed of a decade ago. Today’s 
operative techniques not only save the lives of 
many of these babies but give them a chance 
to grow up normally. 

At the Second World Congress of Cardiology 
(1954), two-thirds of 244 children helped by the 
Blalock-Taussig operation were reported to be 
maintaining their gains 5 to 8 years later. The 
improved operative procedure makes it possible 
to repair defects inside the hearts of babies 
less than a year old and of older children as 
well. 

Among the newest of the special projects un- 
der the crippled children's program are those 
in California and Michigan for the develop- 
ment and use of artificial hands. The grant to 
Michigan is enabling the Crippled Children’s 
Commission to serve as a regional resource, 
extending help to many children in the mid- 
west. This program, like the one for children 
with congenital heart disease, is another exam- 
ple of how the benefits of research, especially 
those of such highly technical and costly types 
as these, can be made available to children in 
rural areas through organized programs admin- 
istered by public agencies. 


School Health Services 


Two significant conferences on school health 
were held in October 1955 : the Fifth Annual 
National Conference on Physicians and Schools 
and the National Conference on Priorities for 
Nursing Services for School Age Children. 
The health of school age children will be fea- 
tured at the November 1955 meeting of the 
American Public Health Association in Kansas 


City. 

The Children’s Bureau works closely with 
the Public Health Service on many undertak- 
ing aimed at improving the health of mothers 
and children. The Bureau, the Public Health 
Service, and the Office of Education, through 
the Departmental Committee on School Health, 
review ways in which we can be of assistance 

to State health officers. _ 

This heightened interest m school health serv- 
ices as in education itself, is largely a result 
of pressures brought about by the increase m 
the child population. 


The United States has S7, 277.000 children of 
school age, children between 5 and 17 years of 
age. All need basic health care, including com- 
prehensive medical and dental examinations at 
periodic intervals with special consultation and 
diagnostic service as required: immunizations 
against contagious diseases: continuous observa- 
tion by parents, teachers, nurses, and others to 
detect early deviations from the child’s usual 
physical, nutritional, or emotional well-being: 
frequent tests of hearing and vision; and the 
correction and treatment of physical and mental 
defects and conditions, particularly those likely 
to interfere with educational progress and nor- 
mal growth and development. 

Case finding of physical handicaps has value 
only to the degree that parents obtain the neces- 
sary medical attention for their children. That 
many children do not receive corrective follow- 
up before adulthood is attested by the rejection 
for medical reasons of 40 percent of selective 
service registrants between 194S and 1955. 

Studies have repeatedly brought out that 
children do not receive the treatment recom- 
mended by school health services because of the 
parents’ inability to pay for care, the lack of 
appreciation on the part of parents and children 
of the importance of taking the necessary steps 
to obtain care, and the inadequacy of resources 
to provide diagnosis and treatment, particularly 
of a specialized nature, in rural areas and in the 
new suburbs and communities that spring up 
near rapidly expanding industries. 

School Lunch Program 

The National School Lunch Program con- 
tinues to improve the health of vast numbers 
of children. We are well aware that the nutri- 
tionists in the State health departments, the 
maternal and child health divisions, have made 
real contributions to this program. 

The 1955-56 program, enriched by grants and 
surplus foods from the United States Depart- 
ment of Agriculture, is expected to exceed §600 
million in money value, half of which will come 
from the children who consume the low-cost 
meals and milk and close to a third, from the 
Federal Government. 
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the importance of umlorst nnding (he factors 
influencing personality development. 

The conference discussed school health serv- 
ices as a resource for the prevention of delin- 
quency and emphasized these points: 

• Early identification of high risk children. 

• Spotting symptoms of aggressive or with- 
drawn behavior (stealing, truancy, not working 
to capacity, reading retardation). 

• The need for child guidance services in the 
health programs in schools. 

• The use of ancillary personnel without 
formal training for counseling. 

• The need for more emphasis on the emotional 
component of growth and development in the 
training of all professional persons. 

• Ways in which personnel can help prevent 
situations of crisis proportions and provide first 
aid when a crisis arises. 

• Responsibility of health personnel for tak- 
ing action. 

A symposium on juvenile delinquency was a 
prominent feature of the recent annual meeting 
of the American Academy of Pediatrics. 

The symposium was directed particularly to 
the health aspects of the subject, to the role of 
the practicing pediatrician in prevention and 
treatment, to the importance early relationships 
in the family have for personality development. 
Frequently, the social and moral environment 
makes it difficult for children to establish satis- 
factory relationships between themselves and 
the world in which they live. 

In closing, I would like to return to the mat- 
ter of the responsibility of the State health 
departments for maternal and child health and 
crippled children’s services. These two pro- 
grams, when in one State agency or when 
closely coordinated in separate State agencies, 
contain all the elements necessary to provide 
adequate health care for children. It seems to 
me that possibly these services and facilities 
could be used more effective!}' to the great ad- 
vantage of many children known to other State 
agencies, particularly agencies providing for 
welfare and education. 

Earlier, when I referred to the current inter- 
est in school health services, I did not speak 
specifically of the children for whom the child 
welfare programs are responsible — the children 


in institutions, in foster family care, or in their 
own homes — or of the large group of dependent 
children who arc deprived of parental support 
and in receipt of public assistance, or of chil- 
dren dependent on local relief. No doubt vari- 
ous lines of cooperation exist in many States 
and communities. I bring this question to your 
attention now so that you and your staffs may 
perhaps renew your consideration of whether 
t he best use is being made of your resources. 


Community Air Pollution, 
A Developing 

Health Problem 

4 By Justin M. Andrews, Sc.D., LL.D. 
Associate Chief for Program, 

Bureau of State Services, 

Public Health Service 

Until recent years community air pollution 
in the United States has been regarded as the 
cause of a series of local problems susceptible to 
local solution. However, the expansion of pop- 
ulation and industry in the past few decades 
has combined hundreds of air pollution sources 
into composite air pollution areas with which 
individual local authorities cannot cope on the 
basis of present knowledge. These areas have 
developed air pollution problems of enormous 
complexity involving more than one State in 
some cases and, in many instances, a large num- 
ber of uncoordinated legal jurisdictions. 

The simultaneous outpouring of many gases, 
fumes, and particulates into the Nation’s ambi- 
ent atmosphere, and the subsequent interactions 
and combinations of these pollutants in the air 
have damaged vegetation, livestock, physical 
structures and other materials, and have de- 
creased property values. Among exposed pop- 
ulations, it has caused untimely deaths, unnees- 
sary suffering, acute and prolonged irritation. 

If permitted to continue without restriction, 
community air pollution may be expected to 
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Migratory Workers 

Following the East Coast Migrant Confer- 
ence last year all of the 10 States in the east 
coast migrant stream have been active in dif- 
ferent ways. 

Pennsylvania is developing day-care centers 
in Potter County. 

Florida is completing the first, stage of a 
special study of the health problems of migrant 
families as recognized by the migrants them- 
selves. The study will provide basic informa- 
tion which should be useful in making realistic 
plans to extend help to children and their 
families. 

Colorado and Idaho have special health 
projects for caring for migrant families. 

Some of the State health departments are 
using maternal and child health and crippled 
children's funds or State funds to increase 
health services in areas to which migrants come. 
States have been ingenious in finding ways of 
overcoming the staffing problem at peak seasons, 
for example, by employing medical students in 
the summer, high school science teachers as 
extra sanitary inspectors, and by assigning 
school nurses to assist the regular public health 
nurses in the summer term. 

The President’s Committee on Migratory 
Labor has completed its first-year of coordinated 
Federal activity. In October 1055 this Cabinet- 
level committee laid out a program for the com- 
ing months. Among its activities it will seek 
ways of casing residency requirements for eli- 
gibility for service — requirements which dis- 
qualify migrants in many programs, especially 
welfare and medical care. Another activity 
will be studies of housing needs. 


Votecting Adoptions 

Problems of unmarried mothers and the 
idoption of children have long been a major 
nterest of the Bureau. The most publicized 
problem is that of the number of children being 
ulopted without minimum protections, the 
whies who are sold to adoptive couples. The 
ulea of selling babies is intolerable, but the 

practice continues. , , 

The Children's Bureau has sought the knowl- 
3(1 we of people who have had contact with one 
or more of the parties to a black market adop- 


tion. The lino between a black market place- 
ment for money and many others where money 
does not change hands is very fine indeed. The 
hazards can be just as great for the child, his 
natural, and his adoptive parents. 

B e have asked some preliminary questions 
regarding the availability and adequacy of 
medical care for unmarried mothers, about- legal 
requirements and restrictions on community 
services to girls who have left their home to lose 
themselves in a big city, about the availability 
and adequacy of social services, about certain 
policies and practices of adoption agencies that 
seem to facilitate or hinder the meeting of the 
needs of the unmarried mother and her child, 
about agency practices regarding the couples 
who want fo adopt children. 

In dune 1055 the. Bureau held a conference 
with 31 national agencies and organizations to 
discuss the need for protecting children in adop- 
tions. The Academy of Pediatrics, the Acad- 
emy of General Practice, the American Hospital 
Association, the American Public Health Asso- 
ciation, the Academy of Obstetrics and Gyne- 
cology, the Association of State and Territorial 
Health Officers, and legal and social agencies 
were represented. 

The conference brought out the need to con- 
centrate on providing medical and social serv- 
ices acceptable to the unmarried mother, clari- 
fying the responsibilities of the professions 
concerned in adoptions, and securing legislation 
which will assure legal safeguards to protect 
the child, his natural and adoptive parents. 

The Bureau employs a special consultant on 
unprotected adoptions and services to unmar- 
ried mothers. 

A study of the problems involved in provid- 
ing medical care to these mothers is being 
contemplated. 


Juvenile Delinquency 

In May 19oo the Children s Bureau called a 
conference on health services and juvenile de- 
linquency 7 in which State health department 
personnel participated. It was one of the few 
occasions when a conference on delinquency has 
focused on the relationship of delinquency and 
child health and public health. The discussion 
centered on the paient-child relationship and 

Public Health Reports 


36 



tlie general philosophy of the ad hoc committee, 
as indicated above. 

Air Pollution Control Act 

On July 14. 191)5, the President approved 
Public Law 159, following its passage by the 
Congress. The Air Pollution Control Act 
authorizes the Surgeon General of the Public 
Health Service, under the supervision and di- 
rection of the Secretary of Health, Education, 
and Welfare, to conduct, a program of research 
and technical assistance relating to air pollu- 
tion, with an appropriation not to exceed $5 
million annually for each of the fiscal years 
1950 through 19G0. 

The act. declares “the policy of Congress to 
preserve and protect the primary responsibili- 
ties and rights of States and local governments 
in controlling air pollution, to support, and aid 
technical research, to devise and develop meth- 
ods of abating such pollution, and to provide 
Federal technical services and financial aid to 
State and local government air pollution con- 
trol agencies and other public or private agen- 
cies and institutions in the formulation and 
execution of their air pollution abatement re- 
search programs.” 

This is a very broad act which recognizes that 
air pollution may endanger health and welfare, 
injure agricultural crops and livestock, damage 
property, and create hazards to air and ground 
transportation. Thus, it is not limited to 
health in its implementing provisions. 

Specifically, the Surgeon General is author- 
ized or enjoined, with respect to air pollution 
and its control, to — 

Cooperate with governmental (Federal, 
State, and local) and private agencies, institu- 
tions, industry, and other organizations in pre- 
paring research programs and in undertaking 
joint studies with any such groups. 

Encourage cooperative activities by State 
and local governmental agencies. 

Collect and disseminate information. 
Conduct research in the Public Health Serv- 
ice and support and aid the conduct of research 
by State and local air pollution control agen- 
cies and other agencies and institutions, and 
to publish the results thereof. 

Conduct investigations and make surveys 


concerning specific problems when requested by 
any State or local air pollution control agency, 
and publish reports of findings. 

Make grants or let contracts for research, 
training, and demonstration projects to State 
and local government air pollution control 
agencies, and other public and private agencies 
and institutions, unci to individuals. 

A supplemental appropriation to implement 
Public Law 159 was passed also at the last ses- 
sion of Congress. This appropriation plus 
funds from the Public Health Service regular 
appropriation makes a total of $1,785,000 avail- 
able for community air pollution research and 
technical assistance during fiscal 195G. 

Program Under Way 

The technical assistance program has been 
initiated. Personnel have been assigned to 
assist the Los Angeles Air Pollution Control 
District through the California State Depart- 
ment, of Public Health. Similar assistance has 
also been extended to Louisville, Ivy. 

Requests for extensive investigations have 
been received from 28 State governments and 
local communities as of November 1, 1955. 
These requests do not include the numerous 
calls for consulting services received from many 
other different parts of the country. 

Short courses in the technical aspects of air 
pollution control are scheduled to be held at 
the Robert A. Taft Sanitary Engineering Cen- 
ter of the Public Health Service in Cincinnati. 
No funds for training or demonstration grants 
are available during fiscal 1956. 

The research activities planned for this fiscal 
year will be carried on (a) directly by the 
Public Health Service in Cincinnati both at the 
Sanitary Engineering Center and at the Occu- 
pational Health Field Headquarters, (5) by 
other agencies of the Federal Government, and 
( c ) by Public Health Service grantees and 
contractors. 

At the Sanitary Engineering Center, the na- 
tionwide, aerometric survey begun approxi- 
mately 2 years ago will be expanded. Prelimi- 
nary estimates of classes and determinations of 
amounts of particulate loadings have been ob- 
tained from air samples collected on daily and 
weekly schedules in more than 30 representative 
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cause increasing hazards wherever it occurs. 
Such harrowing episodes as (hose which took 
place in Glasgow in 1909 and 1925, the Meuse 
Valley of Belgium in 1930, London in 1918 and 
again in 1952, Donora, Pa., in 19-JS, and in 
Poza Rica, Mexico, in 1950, signify what may 
occur in many other places, unless means can he 
found to contend effectively and economically 
with aerial effluents which threaten life and 
property. 


Ad Hoc Committee 


Public and official attention was again di- 
rected to this menace during recent years by 
the disturbing occurrences of community air 
pollution, or “smog" as it- is locally known, 
in the Los Angeles area. The Congress was con- 
cerned not only about the California situation 
but about the evidence of increasing atmos- 
pheric pollution in other States. 

At the informal suggestion of the 'While 
House, the Secretary of the Department of 
Health, Education, and "Welfare invited the 
heads of certain other Federal agencies and de- 
partments — Atomic Energy Commission. Agri- 
culture. Commerce, Defense, Interior, and the 
National Science F oundation — to nominate pol- 
icy level representatives to an Ad Hoc Inter- 
departmental Committee on Community Air 


Pollution. 

The first meeting of this group convened un- 
der the chairmanship of the Surgeon General 
of the Public Health Service on November 10, 


1951. Several other conferences were held 
thereafter, some of them with technical depu- 
ties from the various agencies. 

For its own purposes, the committee devel- 
oped the following definition of community 
pollution : 

“Community air pollution is the presence m 
the ambient, atmosphere of substances put there 
by the activities of man in concentrations suffi- 
cient to interfere directly or indirectly with his 
comfort, safety, or health, or with the full use 
and enjoyment of his property. In general, it 
does not refer to the atmospheric pollution in- 
cident to employment in areas where workers 
are employed, nor it is concerned with airborne 
a orents of communicable disease, nor with over 
or covert acts of war.” 


The committee reviewed the statutory bases 
for the interest of the participating agencies 
and appraised existing knowledge pertaining 
to community air pollution. Members were, 
unanimous in the conviction that existing gaps 
in essential information could be filled only by 
coordinated research specifically directed to the 
problem by competent medical, scientist, and 
engineer investigators. They expressed the be- 
lief that the determination of basic criteria of 
air cleanliness in the community atmosphere is 
a public responsibility and that such criteria 
must be based on definitive, scientific data and 
considered in relation to all the pollutants 
present. 

The committee recognized that the funding 
of comprehensive studies as a basis for these 
determinations and for the establishment of 
facts concerning nonindustrial community air 
pollution was beyond the usual resources of 
single States. In view of the national interest, 
therefore, (he committee considered that it was 
a proper responsibility of the Federal Govern- 
ment to provide leadership and supplementary 
means in solving these and related air pollu- 
tion problems, making the most effective utiliza- 
tion of existing competencies and facilities, and 
inviting and encouraging as much research as 
can be performed or supported by States, in- 
dustry, and other agencies. 

As to the role of Federal and State-local 
governmental agencies in controlling and reg- 
ulating community air pollution, the committee 
recommended the designation of the Depart- 
ment of Health, Education, and "Welfare to 
sponsor and support pertinent legislation and 
to direct a Federal program in this field; and 
the establishment of an interdepartmental com- 
mittee on community air pollution on a con- 
tinuing basis. Hie committee also suggested 
the scientific areas in which funds should be 
assigned if appropriated by Congress. This 
information is contained in a report released on 
April 8, 1955. 

In the meantime, several bills, amendments, 
and joint resolutions pertaining to air pollu- 
tion had been proposed in Congress. In report- 
ing on them to the congressional committees 
concerned, the Secretary of Health, Education, 
and Welfare made suggestions consistent with 
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of contract research to provide information con- 
cerning the health effects of snhaente exposures 
to pollutants suspected to he harmful. This is 
probably the most, important single fact, to as- 
certain. Thus far, it has been the. most, elusive 
since most, air pollution control ordinances are 
written on the assumption that freedom from 
community air pollution will he healthful. 

It is hoped that organ function tests, espe- 
cially pulmonary and cardiovascular, can be de- 
vised for use on a mass basis. Such tests might 
be applied, according to conventional epidemio- 
logical patterns, to population groups compa- 
rable in all important respects except, for tlicir 
exposure to high or low levels of specific air 
pollution. 

Similarly, chest X-ray surveys may he made 
•,\Wg epidmiologievd lines to see whethev lung 
cancer is more prevalent in populations exposed 
to continued, high levels of air pollution. 

Efforts are also planned to determine whether 
tissue culture techniques offer a more sensitive 
indication of the toxicity of air pollutants than 
do intact test animals. 

Contract research will be employed by the en- 
gineers for the development and construction of 
special equipment such as automatic, recording 
air analyzers capable of measuring several air 
pollutants simultaneously. 

These are the tentative directions in which 
the air pollution program is now headed. As 
new facts become available, more of the research 
will probably shift from emphasis on causes and 
effects to ways and means of preventing or con- 
trolling community air pollution. In time, 
more of the funds may be used for demonstra- 
tions and training than for research. 

In view of the complexities of the problems 
involved and the frustrating experiences in con- 
trol efforts thus far, it seems unlikely that imme- 
diate or short-time results can be expected. The 
ad hoc committee was of the opinion that at 
least 2 years would be necessai'y to build up to 
the desirable level of research activity, and that 
5 years of intensified effort at the maximum 
budgetary level specified by Public Law 159 
would be required to produce research findings 
of major significance. 


Research Factors 
In the Control 
Of Uterine Cancer 

By Raymond F, Kaiser, M.D. 

Chief, Field Investigations and 
Demonstrations Branch, 

National Cancer Institute 

Since cancer presents no symptoms in the 
early stages, the development of a case-finding 
method for discovering uterine cancer in a really 
early stage of the disease represented a difficult 
research undertaking. 

Thanks chiefly to the research efforts of Dr. 
George X. Papanicolaou, we have such a pro- 
cedure today. This is the cytologic technique 
for examination of exfoliated cells in vaginal 
smears. The technique is based on the fact that 
since cancer cells do not adhere closely together, 
and consequently shed readily, with proper 
staining they can be distinguished microscopi- 
cally in smears of vaginal secretions. 

Papanicolaou Test 

The Papanicolaou technique lias been a long 
time coming to its present acceptance for a num- 
ber of reasons. 

The idea of studying the exfoliated cells in 
various secretions of the body is not new. Ex- 
amination of the vaginal fluid was first per- 
formed by Pouchet more than 100 years ago. 
His interest, however, and that of many inves- 
tigators who followed him, was related to 
analysis of the normal human sex cycle and to 
the problems of sex physiology. 

Papanicolaou was also doing research in the 
field of sex physiology when in 1923 he first 
applied cytology to the diagnosis of uterine 
cancer. His new discovery was duly reported 
in the literature, but, despite this early recogni- 
tion of the possibility of diagnosing uterine 
cancer by this means, the interest of clinicians 
in the potentialities of this diagnostic method 
was not aroused. 
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communities. These include boll) urban and 
rural areas. Inorganic assays and quantitative 
analyses of certain organic constituents are 
made of the present particulate collections, and 
it. is planned to supplement, these by routine 
determinations of some of the nonparticulate 
pollutants (gases and fumes) in the near future. 

At the Occupational Health Field Head- 
quarters, work is already under way in deter- 
mining the physiological and toxicological 
effects of certain chemicals, such as ozone, 
oxides of nitrogen and sulfur, and complex 
hydrocarbons known to be present in smog. 

Certain research problems in air pollution 
can lie studied more advantageously and eco- 
nomically by other Federal Government agen- 
cies in addition to their regular activities because 
of staff competencies and special facilities 
which they possess. Thus, arrangements have 
heen made to transfer funds for special projects 
to three such agencies. 

The United States ‘Weather Bureau will 
make basic studies of the meteorological factors 
governing diffusion and dispersion of pollu- 
tants in the atmosphere and develop techniques 
of forecasting critical meteorological condi- 
tions in relation to air pollution. 

The National Bureau of Standards will 
develop methods for sampling and analysis of 
certain air pollutants about which little is 
known and study their chemical and physical 
nature and the reactions at sources and in the 
atmosphere which may combine, split, or other- 
wise modify them, creating diilerent and pei - - 
haps more or less harmful compounds. 

The Bureau of Mines, Department, of the 
Interior, will investigate methods of incinera- 
tion of combustible wastes, evaluate sulfur 
dioxide removal processes, determine the com- 
position of and changes in automobile exhaust 
effluents, and participate in special community 
investigations. 

Arrangements also are being made for the 
Veterans Administration to undertake statis- 
tical studies of their physical examinations, 
case histories, morbidity and mortality experi- 
ence among veterans who are known to have 
had long residence unde, conditions of rela- 
tively high or low expo tire to known types 
of air pollutants. This mrt to obtain sugges- 


tive clues from retrospective data concerning 
impairments which may ensue from chronic, 
accumulative exposures would require many 
years of watchful waiting to detect by the 
methods of prospective epidemiology. 

A similar study, on a contract basis, is 
planned with the Society of Actuaries with 
reference to medically impaired insurance 
policyholders. 

Grants-in-Aid 

All gnmts-in-aid authorized by the act are 
for research, training, or demonstration proj- 
ects. There are no formula-type grants for 
general program support. Only research grants 
will be made during this fiscal year. 

Of the $500,000 available for research grants 
in 1050, approximately $000,000 already has 
been committed for support of air pollution 
studies. Most of t lie research grants awarded 
so far have heen for studies primarily related 
to the health effects of air pollutants. Investi- 
gations under way include broad epidemiologi- 
cal studies of the relation of human disease to 
air pollution, studies of the effects of specific 
contaminants such as fluorides and oxides of 
sulfur, and studies of physiological response to 
air pollutants. 

It is expected that future research grant 
projects will include studies on the causes and 
prevention of air pollution as well as those 
concerned with its effects on health. 

The Division of Research Grants, National 
Institutes of Health, administers the processing 
of research grants. The air pollution research 
grants program is somewhat different from 
similar programs of the Service. It is author- 
ized by separate legislation which is not lim- 
ited to health considerations, although these are 
of a high priority, but is sufficiently broad to 
cover any research related to the causes, effects, 
or control of community air pollution. Ade- 
quate liaison will be maintained with Federal 
agencies to avoid duplication with other grant 
or research programs relating to air pollution. 

Contract Research Plans 

The medical component of the community aii- 
pollution program is planning an extensive use 
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Of (lie cancer found, intraepithelial cancer 
occurs in younger age groups with a peak of 
incidence about age fifi. The peak incidence of 
the invasive cancer is at age 52. This suggests 
that cancer of the cervix may exist, for varying 
periods of time in a noninvasive form when it 
is completely curable. 

Mass Screening Potential 

Experience indicates that the vaginal smear 
technique is an excellent procedure for finding 
cases of cancer. It will effectively screen out 
from the general population suspicious cases 
needing further study by biopsy, but a positive 
report on cytology examination is not a final 
diagnosis and biopsy examination must confirm 
the smear report before definitive therapy is 
carried out. 

The many questions which remain concerning 
the control of uterine cancer can be answered 
only through additional investigations and 
research. 

It e search with the cytologic technique may 
answer questions that bear directly on the 
problem of controlling uterine cancer, questions 
such as : 

• Does the carcinoma in situ lesion progress 
invariably to invasiveness? 

• IVhat is the true incidence and prevalence of 
the lesion ? 

• What is the earliest age at which the lesion 
occurs ? 

• Are there even earlier stages of the lesion? 

• How many of these lesions regress spontane- 
ously ? 

• What is the duration of the lesion before 
invasion ? 

• What is effective treatment for the lesion? 

• Can improvement be made in the method of 
screening the smears ? 

Some of the research is already under way. 
One study relates to tlie development of an elec- 
tronic device to mechanically sort out the large 
mass of negative smears from the positive and 
suspicious. Such a machine within the fore- 
seeable future should greatly reduce the number 
of trained technicians required for a screening 
survey. 

Answers to some of the other questions will 
be sought in 5 or 6 other pilot studies which we 


expect to establish throughout the country, 
principally in connection with medical centers. 

Meanwhile our experience has led us to con- 
clude that vaginal aspiration and cytologic ex- 
amination of the smear are practical procedures 
for discovering cervical cancer on a mass basis. 
The widespread application of this technique 
could potentially reduce cervical cancer mor- 
tality. 


Public Health Aspects 
Of Atomic Energy 
In Peacetime 



By Daniel Bergsma, M.D., M.P.H. 

New Jersey State Commissioner of 
Health and Vice President, Association 
of State and Territorial Health Officers 


The emergence of the peacetime applications 
of nuclear energy is one of the beneficial con- 
comitants of the development of nuclear weap- 
ons. Ionizing radiations are thus one more 
complexity that man has added to his environ- 
ment. The consequent public health responsi- 
bility is to maintain all radiation exposure 
within the generally accepted limits without 
unnecessary interference with maximum uti- 
lization of radiation sources. Since its begin- 
ning in the early 1940’s, the atomic energy in- 
dustry has had a tremendous growth — first un- 
der the Manhattan Engineering Distinct and 
then under its successor, the Atomic Energy 
Commission. The commission has capital as- 
sets of some $12 to $14 billion and an operating 
budget of almost $2 billion a yeaiv Pi'ivate 
firms manufacturing equipment and devices 
needed in atomic enei’gy work have investments 
and yearly sales running into many millions of 
dollai’s. 

The amounts of radioactive materials dealt 
with have also increased enoimously. A me- 
dium-size nuclear reactor, for example, may 
contain in the order of 100 million curies of 
radioactive mat erials. It is necessary to process 
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Possibly the fact that Papanicolaou was not 
a clinician but an anatomist working in a re- 


seavch field may have had some bearing on this 
lack of interest. 

As a result of Papanicolaou's association in 
1939 with Dr. Herbert F. Traut, and later with 
Dr. Andrew A. Marehetti. further investiga- 
tions placed the use of vaginal smears in cancer 
diagnosis on a more solid basis. Papanicolaou 
and Marclietti introduced (he endocervical and 
endometrial smear technique. 

Following the close of 'World War 11. reports 
by others began to appear in the literature re- 
counting (he use of this technique. Skepticism 
and doubt were expressed, particularly by 
pathologists, as to whether the. technique could 
identify cancer cells. A portion of this resist- 
ance stemmed from the fact that by training 
and experience pathologists had learned to 
identify cancer on the basis of a section of tissue 
with a characteristic cell structure. 

The numerous evaluations made of the ac- 
curacy and validity of the technique and the 
passage of time led to a change in (be concepts 
of pathologists and an increasing acceptance of 
the technique as a diagnostic aid or screening 
technique for cancer. 

Many clinical investigations have demon- 
strated that, the Papanicolaou technique can 
indicate the probable existence of uterine can- 
cer, particularly where the cervix is involved, 
even in the absence of significant, signs or symp- 
toms and without suggestive clinical evidence 
of the disease or gross findings. 

Herein lies the greatest merit of the test. It 
permits the early recognition of incipient 
lesions such as carcinoma in situ, a microscopic 


lesion which is noninvasive and therefore 100 
percent curable. 

Here again there was reluctance to accept the 
findings, this time by the clinician. His resist- 
ance was based on the fact that for years uterine 
bleeding or spotting has been considered the 
cardinal sign of early cervical cancer. We now 
know that this is a sign of invasive cancer with 
ulceration rather than early carcinoma. Of 
necessity many studies and investigations had 
to be carried out to establish this fact. 

a consequence, the clinicians concept of 
earlv cervical cancer has gradually changed. In 
fact at present it is believed that an appreciable 


number of cervical cancers pass through the car- 
cinoma in situ stage before invasion begins. 

The Memphis Study 

The technique still faced the criticism that 
there would not be enough professional people 
to carry out the procedure. This situation led 
to the establishment in 1931 of a study in Mem- 
phis and Shelby County, Temi., by the National 
Cancer Institute, in cooperation with the Uni- 
versity of Tennessee Medical School divisions 
of pathology and bacteriology and of obstetrics 
and gynecology, the Memphis and Shelby 
County Health Department, the Shelby County 
Medical Society, the Bluff City Medical Society, 
and the Shelby County unit of the American 
Cancer Society. 

The purposes of the study were to determine 
the feasibility and practicality of vaginal cytol- 
ogy as a general population screening proce- 
dure: to determine, age-specific incidence and 
prevalence rates for preinvasive and invasive 
cancer: and to determine the course and fate of 
carcinoma in situ. 

Initially in this operation, nonprofessional 
persons, under the direction of a nurse, obtained 
the smears from clinic patients: a staff of cytol- 
ogy technicians screened the smears, sorting out 
the suspicious and positive smears from the neg- 
atives: pathologists made the final interpreta- 
tion of the smears and carried out the tissue 
examination of biopsies resulting from the sus- 
picious and positive smears. 

Early in the program most of the smears 
came through clinics conducted throughout the 
area. With acceptance, an increasing number 
of smears came from private practitioners, and 
now more than half of the smears reviewed are 
from that source. 

The results have been encouraging. The 
cytology findings of the first 70,000 women 
screened were suspicions or positive in 1.327 
women or 1.9 percent. In this group 282 intra- 
epithelial or carcinoma in situ cancel’s and 215 
early invasive cancers were found. From the 
point of view of cancer control, it is especially 
significant that SS percent of the intraepithe- 
lial and 29 percent of the invasive cancers were 
not suspected either by the physician or the 
patient. 
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in advance of the time the vendor begins oper- 
ation so that the data will be representative of 
seasonal weather conditions, and it should be 
continued long enough after reactor startup 
to enable the selection of sampling locations 
that will provide the most useful data. Sub- 
sequent samples from these locations will give 
a good indication of whether or not the instal- 
lation is contributing any increase of activity 
to the naturally existent levels. 

Such sampling will normally be conducted 
by the operators of the installation. However, 
for its own knowledge the responsible State 
agency should conduct spot checks of its own. 

Disposal Problems 

Under conditions of ultimate disposal, the 
wastes are far larger in volume, and activity 
levels are tremendously higher. These wastes 
will probably be due almost entirely to the 
chemical processing of reactor fuel elements. 
They may contain activity concentrations of 
several hundred curies per gallon. A further 
complication is introduced by the fact that a 
heat release of 2 or 3 British thermal units per 
hour per gallon of waste occurs as a result of the 
heat generated bj' the intense radiation. The 
higher the concentration of radioactivity, the 
higher the rate of heat release per unit volume 
and the greater the associated handling prob- 
lems. Tanks containing highly concentrated 
wastes must be cooled to keep the liquid from 
boiling. Cooling of wastes adds substantially 
to the water demands of the installation. 

Treatments which are effective in reducing 
or eliminating the toxic qualities of chemical 
wastes have no value whatsoever in dealing with 
radioactive wastes. The only method of dis- 
posing of radioactive wastes is by physical 
transfer from locations where they may be haz- 
ardous to areas where they will present no great 
threat. There is no chemical, physical, or bio- 
logical means by which these materials can be 
made inactive or by which the rate of decay can 
be hastened. They can be made easier to handle 
by such methods as concentrating liquid vol- 
umes by evaporation or by making shipments 
in a number of small volumes to reduce shield- 
ing bulk. 


At present, disposal of low-level wastes is by 
dilution to a safe level. This is obviously im- 
practical with high-level wastes, since they 
would require dilutions of the order of 1 mil- 
lion gallons or more for each gallon of radioac- 
tive waste. 

Several alternative solutions for high-level 
wastes have been suggested. Among these are 
pumping the wastes into permeable subsurface 
soils or into deep salt-bed formations. The 
theory behind these proposals is that the move- 
ment of ground water through such formations 
is so slow that a very large reduction in the 
amount of radioactivity would take place 
through natural decay before the activity could 
enter sources of potable water. Unfortunately, 
•suitable geological formations are not located 
beneath the most convenient sites for processing 
plants. 

Another proposal is to dump wastes in the 
oceans. The wastes would either be placed in 
suitable containers and allowed to sink to the 
bottom in about 1,000 fathoms of water, or they 
would be pumped to the bottom as liquids. Un- 
fortunately, on the east coast of the United 
States the continental shelf extends many miles 
to sea, and our knowledge of deep ocean cur- 
rents at present is not sufficient to enable ac. 
curate predictions of what the resultant dilu« 
tion would be. 

Because of the uncertainties involved in these 
proposed methods, the present solution is to 
store the wastes for years in underground tanks. 
In spite of precautions, it is always possible 
that such tanks may develop leaks and contam- 
inate water supplies. Underground burial of 
solid wastes presents the same potential hazard. 
The problem of safe disposal of these wastes 
may well prove to be the limiting factor in the 
construction and operation of power reactors. 
If such wastes become free in the ground, they 
are beyond control. This problem may be one 
of the most critical facing us in public health. 

A great deal of what has just been said relates 
specifically to nuclear reactors. A second large 
sphere of public health concern must be installa- 
tions which are using radioisotopes for research 
and industrial purposes. Kadioisotopes are 
presently available, not only from nuclear re- 
actors, hut also from particle accelerators. 
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chemically the fuel elements containing these 
vast quantities of radioactivity on a routine 
basis. In spite of this fact, the atomic energy 
industry has had a lost-time injury rate lower 
than any other major industry except com- 
munications. With the exception of a few ac- 
cidents in connection with experimental work 
and the weapons testing program, no radiation 
injuries are known to have occurred. 

Much of the Atomic Energy Commission's 
success in this respect is undoubtedly due to 
the enforcement of very conservative permis- 
sible exposure standards. The establishment 
of rigid control procedures at the inception of 
the atomic energy industry represents one of 
the few instances in which a major industry 
has set up a large program in health protection 
without the compulsion of a record of serious 
accidents. 

Two Types of Hazards 

The field of atomic energy presents two types 
of health hazards due to ionizing radiations. 

The radioactive material may become air- 
borne or may contaminate food or water and so 
may enter the body via the lungs or by ingestion. 
In this case, such factors as the metabolism of 
the element concerned, its physical and biologi- 
cal half-lives, and the type of radiation it emits 
must be taken into account in determining per- 
missible bod}’ burdens. An element that tends 
to concentrate in a particular organ, as does 
iodine in the thyroid, will produce a different 
pattern of injury from an element that is non- 
specific, such as carbon or sodium. 

The gamma rays and tire beta rays of radio- 
active material constitute an external radiation 
hazard. Beta rays are high-speed electrons 
which can cause a burn similar to a thermal 
burn in the skin but which do not aflect the 
deeper layers of tissue. Gamma rays are iden- 
tical with X-rays in their action but have some- 
what higher energies than the common diag- 
nostic X-ray. They are highly penetrating 
radiations and tend to expose the entire body, 
or major parts of it, more or less uniformly. 
The radiosensitivity of tissues and the relative 
efficiency of various radiations in causing bio- 
logical damage must be considered m setting 
permissible exposure limits. 

Ad 


Public health problems can arise under con- 
ditions of use of radioactive materials and under 
conditions of their ultimate disposal. In the 
first instance, exposure may result from exter- 
nal sources of radiation or from ingested or 
inhaled contaminants. Depending on the 
method of disposal, tin’s may also be true of 
the second instance. However, a significant 
difference exists in that under conditions of use 
the material is presumably under the control of 
flic user, whereas under conditions of ultimate 
disposal the material lias passed beyond, or is 
only partially under, the user’s control. 

Problems of Use 

One of the chief ways in which a public health 
problem may arise under conditions of use is the 
accidental release to the atmosphere or to the 
local liquid disposal system of radioactive ma- 
terials. The release of radioactive material 
into the air or the disposal system is allowable 
provided the amount does not exceed permis- 
sible limits established by the Atomic Energy 
Commission. Small quantities are generally 
disposed of by sufficient dilution to keep re- 
sultant radiation levels below permissible limits. 
However, there is always the chance that mal- 
functioning of equipment or error on the part 
of personnel will allow the release of much 
larger quantities. In an effort to avoid this 
possibility, monitoring devices are commonly 
used in the effluent stream. 

There is also the possibility of malfunction- 
ing of the monitoring devices, and, in any event, 
the actual amount of dilution taking place re- 
mains a question. Therefore, it is necessary 
to measure radioactivity levels of air and water 
in downwind or downstream locations. 

Since there may be appreciable variation in 
background, or natural, radioactivity from area 
to area, it is desirable that information on these 
levels be collected for various sections of a 
State. Where there is a major atomic energy’ 
installation, such as a nuclear reactor, it is sound 
practice to make a rather extensive investiga- 
tion of the natural activity in the surround- 
ing region, including soil and vegetation as 
well as air and water. The collection of data 
oji background radiation should be started well 
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The Current Status 


Of Hospital Survey 
And Construction Programs 



By John W. Cronin, M.D. 
Chief, Division of Hospital 
and Medical Facilities, 
Public Health Service 


Substantial progress lias been made since the 
Hospital Survey and Construction Program 
was authorized in 194b. At that time the na- 
tional bed deficit was in excess of 900,000. We 
now have 200,000 more acceptable hospital 
beds: SS.000 were constructed and put in opera- 
tion through the Hospital Survey and Con- 
struction (Hill-Burton) Program. 

The net gain since 19-10 is much less than the 
total volume. In fact, it is only 70,000 beds, 
or less than 8 percent of the present estimated 
needs. This is influenced by the mounting 
obsolescence — physical and functional — and an- 
nual population increase. We have 73 percent 
of the general beds but only 50 percent of mental 
beds and 14 percent of chronic beds needed. 

About one-third of all present hospital con- 
struction is through the Hill-Burton program. 
There are regional differences in volume of con- 
struction. which varies according to the average 
income of the area. Ilill-Burton projects ac- 
count for nearly all the construction under- 
taken in the lowest income areas but constitute 
only one-fifth of that in the wealthiest areas. 
This follows the basic intent to provide maxi- 
mum aid to low-income States. 

Some of the specific gains from the program 
include 2,600 approved projects which will pro- 
vide 121,000 beds, and 1,900 completed projects 
which have provided 8S,000 beds. In addition, 
550 health centers, many related health facili- 
ties, and State health laboratories have been 
aided in their construction phases. 

Progress in acquiring facilities in local areas 
may be measured by comparing 1946 figures, 
showing that 10 million people in 600 general 


hospital service areas did not have access to ac- 
ceptable hospital beds, with the current figures 
of 175 areas and 3 million people. However, 
(here remain 336 other hospital service areas 
in which less than 50 percent of the total bed 
need has been met for a population of 23 
million. 

Specific illustration can be cited. In Ala- 
bama, the number of counties without accept- 
able general hospital beds has been reduced 
from 33 to 2, although 25 counties still have less 
than 50 percent of the need met. 

Other benefits from the Hill-Burton pro- 
gram include assistance to teaching hospitals 
approved for intern and residenc} 7 training, new 
teaching hospital facilities at university medi- 
cal centers, improved design of hospital and 
related health facilities, new and better hos- 
pital licensure laws, minimum standards of hos- 
pital operation and maintenance established in 
all Slates, increased attention to related health 
facilities, and the development of an orderly 
system of planning for and providing hospitals 
and related facilities. 

Six hundred communities now have hospitals 
where none existed previously. The nearly 800 
new hospitals built in towns of less than 5,000 
may serve well as evacuation destinations for 
critical areas in times of national catastrophe. 

The 1954 Amendments 

The Medical Facilities Survey and Con- 
struction Act of 1954, amending the Hospital 
Survey and Construction Act, provides an in- 
ducement for the construction of facilities 
urgently needed for patients suffering from 
chronic illness and impairments as well as an in- 
ducement to the development of diagnostic and 
treatment centers and rehabilitation facilities. 

Federal allotments to the States were ear- 
marked for these specific types of facilities. 
The act obligates the States to make a survey of 
need. The appropriation is available through 
June 30, 1957. 

Following the development of the Federal 
regulations and their promulgation in Janu- 
ary 1955, the States began surveys relating to 
the new program, and by November 32 States 
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AEC Confroi 


Under the Atomic Energy Act of J95-I, the 
distribution of ail special nuclear material, 
source material, and byproduct material is con- 
trolled by the Atomic Energy Commission. By 
definition, special nuclear material refers to 
plutonium or uranium enriched in the isotope 
233 or in the isotope 235. Source material is de- 
fined as natural uranium or thorium. By- 
product material includes all radioactive ma- 
terials produced in the uranium by the process 
of nuclear fission and all substances made radio- 


active by exposure to the radiations resulting 
from the operation of a unclear reactor. 

Concerning confroi of byproduct materials, 
the material of interest in this discussion, the 
Atomic Energy Act of 1 i>5-l also states that “no 
person may transfer or receive in interstafecom- 
merce, manufacture, produce, transfer, acquire, 
own. possess, import, or export any byproduct, 
material,"’ except under a license issued bv the 
AEC. The act further states: “The Commis- 
sion shall not permit the distribution of any bv- 
product material to any licensee, and shall re- 
call or order the recall of any distributed ma- 
terial from any licensee, who is not equipped to 
observe or who fails to observe such safety 
standards to protect, health as may he estab- 
lished by the Commission or who uses such ma- 
terial in violation of law or regulation of the 


Commission or in a manner other than ns dis- 
closed in the application therefor or approved 
by the Commission." 

The necessity of obtaining a license before 
purchasing radioactive materials from the AEC 
or its licensees lias been extended by the com- 
mission to cover radioactive materials produced 
in particle accelerators, providing these ma- 
chines were built fully or in part with Federal 
funds. (Particle accelerators arc important 
because in them it is possible to produce radio- 
isotopes which cannot be formed in a nuclear 
reactor.) If an accelerator is built with private 
funds, however, the AEC has no authority over 
the isotopes so produced, nor has it any say m 
controlling radiation levels around the accelera- 
tors while they are in operation. The Endear 
Science and Engineering Corporation i ecentiy 
announced the inauguration of the first pirate 
nrooram for the production and supply of 

cyclotron-produced isotopes (a cyclotron is one 


type of particle accelerator). Procurement of 
these materials from this firm will not require 
AEC licensing or approval. Of course, inter- 
state shipments of these materials will have to 
meet regulations governing the transportation 
of radioactive substances. 

State Responsibilities 

The Atomic Energy Act in no wnv interferes 
with the power of the States to promulgate 
necessary or desirable rules and regulations. 
Since there is now at least one source of radio- 
isotopes not. subject to AEC control, and since 
such sources of radiation as X-ray machines 
and radium salts never have come under com- 
mission control, it may be that rules and regu- 
lations will have to be set up. When and if 
this is done, every effort should be made to 
maintain conformity with the recommendations 
of the National Committee on Radiation Pro- 
tection and < lio requirements of the Atomic 
Energy Commission in order to avoid the 
chaotic situation that would result from IS sets 
of incompatible regulations. 

The Atomic Energy Commission, by virtue 
of its years of experience and the tremendous 
amount of research it conducts, is far better 
equipped than the individual States to formu- 
late standards for maximum permissible con- 
centrations in air and water, and for maximum 
permissible exposures to external radiation. 
But the State agencies can better carry on the 
actual regulatory and inspection functions. 
The commission performs these functions at 
present only because, having been directed to 
encourage the peacetime development of atomic 
energy, it felt it mandatory to safeguard the 
public health in the process. It is highly prob- 
able that the commission will be willing to 
relinquish much of tills responsibility when- 
ever a State agency demonstrates its readiness 
and ability to accept it. 

The logical development of the regulation of 
isotope users would be the emergence of a rela- 
tionship betw een State and local agencies and 
the Atomic Energy* Commission parallel to that 
between the State and local health agencies and 
the Public Health Service. "Where particular 
situations arise requiring specialized knowledge 
or facilities, the Atomic Energy- Commission Is 
available for consultation and assistance. 
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ourselves. Wo shall have to plan carefully: 
How much ? how long ? and how fast ? 

The basic program requirements for hospital 
and medical facilities have been affected by sig- 
nificant changes in the levels of hospital utiliza- 
tion and by reduction in the length of stay re- 
sulting from improvement in treatment and new 
medical discoveries. We shall need to plan 
wisely in relation to changes resulting from im- 
provements and discoveries. 

Fortunately, the 84th Congress has made 
available hospital research grant funds. These 
present opportunities to solve a host of hospital 
and related health problems through common 
effort. I would say that nothing is more needed 
than research on what is good care and what 
quantity of it is needed. 


Food and Drug Projects 

Of Interest to 

State Health Officers 



By Jack M. Curtis, Ph.D. 
Assistant Chief, 

Division of Pharmacology, 

Food and Drug Administration 


Manj- programs of the Food and Drug Ad- 
ministration follow lines that are identical with 
the interests of State health officers. My pur- 
pose is to outline some of these programs as a 
means of directing attention to areas of mutual 
interest. This may help State health officers to 
exploit the resources of the Food and Drug 
Administration in their work of protecting 
public health. 


Protection Against Poisoning 

One of the primary concerns of the Food and 
Drug Administration has been protection 
against poisoning — the acute, obvious poison- 
ings contemplated by the Caustic Poisons Act 
as well as the chronic, subtle poisonings that 
may arise through the inclusion of chemicals in 
foods. 


A growing concern over the public health 
hazards of numerous industrial and household 
chemicals is reflected by the activity of many 
national health organizations. The increasing 
number of the various household products con- 
taining hazardous chemicals makes it difficult 
for the family physician to keep abreast of the 
toxic substances and to recognize them by trade 
name. 

The American Academy of Pediatrics, local 
health officers, the Food and Drug Administra- 
tion, and the Public Health Service are working 
toward the formation in many large cities of 
poison centers that will accumulate data con- 
cerning the poisons that most frequently cause 
disastrous results. The centers will be ready on 
a 24-hour basis to advise physicians as to the 
type of antidoting that is appropriate. 

In conjunction with the American Associa- 
tion of Medical Record Librarians, the Food 
and Drug Administration is studying methods 
whereby pilot studies can be set up in hospitals 
for the purpose of reporting untoward effects 
caused by therapeutic agents. 

All of this information will help in pinpoint- 
ing the toxic substances that are most impor- 
tant, in recommending more informative 
labeling, and in producing the basic data neces- 
sary to support any modification of existing 
laws. 

We are also interested in the type of poison- 
ing — to use the word in its broadest sense — 
which is caused by the misuse of potent drugs, 
particularly barbiturates and amphetamines. 
The problem is what can we do about the ex- 
cessive use of barbiturates, resulting in suicides, 
accidental deaths, moral degeneration, or about 
the chronic use of excessive amounts. 

It is illegal to sell these potent drugs except as 
directed by the prescription of a licensed prac- 
titioner. Only a very small number of phar- 
macists dispense the drugs indiscriminately. 
A still smaller number of physicians contribute 
to their pernicious misuse. But distribution 
outside licensed drug channels is increasing. 
In terms of the number of doses, the outlet by 
these various sources is tremendous. 

The Food and Drug Administration investi- 
gates the illegal actions of druggists or physi- 
cians only on information from physicians, 
local police departments, health officers, or the 
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have had their plans approved for hospitals and 
25 States for medical facilities. 

The 1054 legislation is designed to emphasize 
the planning and construction of hospital- 
related medical facilities. Despite the, increase 
in general hospital beds, people suffering from 
prolonged illness still had difficulty in obtaining 
care in facilities adequate to meet their needs 
and within their ability to pay. The need for 
less expensive facilities is, of course, only an 
indication of increasing requirement for such 
facilities. The demand stems from the aging of 
our population and its consequences in terms of 
increases in chronic diseases. 


Present Developments 


The 25 State plans for medical facilities re- 
flect an interest on the part of the States in co- 
ordinating hospitals and medical facilities. 
Certain categories which represent services 
rather than definable units, such as a hospital or 
nursing home, present problems, which will ul- 
timately be solved as experience is gained. 

For the most part, diagnostic and treatment 
centers are being planned in relation to general 
hospital service areas. 

It is evident that a significant amount of serv- 
ices to ambulatory patients is being provided 
in hospitals, clinics, and public health centers, 
particularly the specialized clinics for psychi- 
atric, cancer, heart, dental, and tuberculous 
patients. In an effort to bring basic general 
hospital services to the patient in his own com- 
munity. most of the State plans provide for 
diagnosis and treatment centers initially in gen- 
eral hospitals or as an expansion of the out- 


patient departments. 

The more specialized services are being 
planned in centers where there are large general 
hospitals and a concentration of population. 
The States are still groping for the solution m 
communities too small to support a general hos- 
pital. Only a few States are making provisions 
for free-standing diagnostic and treatment 
centers in such communities. With few excep- 
tions, the State planning agencies recognize the 
tentative nature of the planning for diagnostic 
and treatment centers. They propose with ex- 
perience to refine this aspect of their program 
in subsequent annual revisions. 


Because a specific unit can be defined, the 
nursing home category seems to present less of 
a problem. Nevertheless some problems have 
appeared. 

In most States the nursing home operators 
have felt that licensing by the State is evidence 
of meeting the required standards. The prob- 
lem of interpreting what is meant by skilled 
nursing care is still with us. Planning for 
nursing homes, like that for diagnostic and 
treatment centers, is taking place in relation to 
the general hospital service area. Some criti- 
cism lias developed with respect to the range of 
the bed ratio adopted for mu-sing homes. The 
majority of State plans use 3 beds per 1.000 
population, but some groups believe this ratio 
is unrealistically high. 

The. problems with respect to chronic disease 
hospitals have not been as difficult because the 
States have bad some experience. In some 
State plans, facilities previously designated as 
chronic disease hospitals are now shown as 
nursing homes. There is evidence of increasing 
development of means of distinguishing be- 
tween chronic disease hospitals and nursing 
homes and of defining the services in each. 
Planning in this category is primarily centered 
on development of services for the chronically 
ill in large general hospitals. 

With respect to rehabilitation facilities, the 
inventories fail to reflect the total rehabilita- 
tion resources within the States. Often occupa- 
tional therapy and physiotherapy in hospital 
clinics are not identified. 

Rehabilitation facilities for the most part are 
being programed at medical schools and medical 
centers. The majority of State plans, however, 
allocate all the facilities permitted under the 
ratios in the Federal regulations for this cate- 
gory. This may not be realistic. It would seem 
that comprehensive rehabilitation facilities as 
programed at universities and medical centers 
would be the more reasonable solution since, in 
our present state of knowledge, it is important 
to train rehabilitation workers. 


Need for Wise Planning 

We need to develop understanding about these 
new programs — in the States as well as among 
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should bo aware of the apparent, trend of in- 
creasing amounts of antibiotics in mil 1c. 

The use of antibiotics as preservatives for 
food products is being investigated, for this is 
a field of development that may well bear care- 
ful watching. 

Suggestions have been made that antibiotics 
he used as a sprit v on vegetables to inhibit rot 
after harvest, that chickens, after having been 
picked and cleaned, should b? soaked in solu- 
tions containing an antibiotic to preserve them 
from spoilage while in transit and storage, and 
that antibiotics should be incorporated in the 
ice which is used to ice shrimp on their way to 
the market. Xone of these suggestions has been 
supported by sufficient experiment al evidence to 
show that the antibiotic is not present in the 
food when it is consumed. 

The growing practice of treating farm ani- 
mals with hormones, particularly diethy 1st il- 
bestrol. is justified by the economic advantage 
to be derived from improved quality or in- 
creased rate of growth and increased efficiency 
of feed utilization. Stilbestvol may be admin- 
istered either in pellet form, implanted sub- 
cutaneously as is ordinarily done in chickens, 
or incorporated in the food as it is usually ad- 
ministered to cattle. 

In chickens the drug causes a redistribution 
of fat, producing a plump, well-rounded car- 
cass, easily and cleanly defeathered and of high 
quality. The effect on growth is slight. In 
cattle, on the other hand, the effect on growth 
is quite pronounced. Increases of growth of 
about 20 percent have been reported, along with 
a decreased feed consumption of about 15 per- 
cent. Usually, the carcass quality is about one 
grade lower. 

The mechanism by which these changes take 
place is not clear. There is evidence that stil- 
bestrol, whether it be fed or administered in 
pellet form, increases nitrogen retention in cat- 
tle. F urtliermore, hypertrophy of the liver, of 
the adrenal glands, and of the pituitary without 
specific cellular changes has been reported. 
These observations seem to indicate a change 
in the endocrine gland metabolism, but exactly 
bow these changes produce the increasing 
growth rate and increase in efficiency of food 
utilization is not clear. 

The Food and Drug Administration has re- 


quired the manufacturers of stilbestvol-con- 
taining feed supplements for cattle to submit 
extensive evidence that no added estrogen is in 
the edible portions of steers which have been 
fed these supplements. When this work was 
repeated in the laboratories of the Food and 
Drug Administration, it was shown that meat 
from steers fed 10 milligrams of stilbestrol a 
day contained not more than 0.G parts per bil- 
lion estrogenic activity when ready for market. 

Therefore, it may be stated with considerable 
confidence that stilbestrol fed to steers under 
the conditions outlined by manufacturers of 
feed supplements will constitute no hazard as 
an additive to food products derived from 
animals thus fed. 

Another problem concerns feeds prepared 
for small laboratory animals when the feeds 
have been run through mixers immediately 
followiiigstilbestrol-containing feeds for steers. 
The result has been an accidental contamination 
of the small animal feeds with stilbestrol, 
which, in some cases, has quite serious effects 
upon the reproductive capacity of small animal 
colonies. Also, the results of hormonal assays 
would be erroneous if the experimental animals 
received this contaminated food. 

The exact method of controlling such con- 
tamination and preventing its occurrence is 
under study by the Food and Drug 
Administration. 

Pesficidal Residues 

The basic philosophy of control of pesticidal 
residues was changed somewhat by the passage 
of the pesticide chemicals amendment in 1954. 
Under this law, after the Secretary of Agricul- 
ture has certified that a pesticide is useful, ap- 
plication may be made to the Food and Drug 
Administration to establish tolerances or ex- 
emptions for the chemical, supported by data 
to establish that these tolerances are safe to the 
consumer. The type of data required is of in- 
terest. 

The acute toxicity of the chemical is of value 
in appraising the hazards to those who handle 
or apply it. 

The biochemistry of the compound including 
data on its absorption, excretion, storage, and 
metabolism is essential in evaluating the magni- 
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relatives of individuals that misuse drops. Top 
priority is given to reports of the illicit distri- 
bution of barbiturates. 

This type of investigation is a profitable op- 
portunity for cooperation between State health 
otlicers and the Administration. To the extent 
that it is feasible under State laws, we are anx- 
ious to coordinate our activities with those, of 
the States so that the consumer can he efl’ec- 
tively protected. 


Regulating Medical Quackery 


Our efforts to control medical quackery con- 
tinue to he very diflicult. Since the Food and 
Drug Act does not regulate the practice of med- 
icine. our approach toward the control of medi- 
cal quackery must be directed at the drugs ol- 
der ices used in the treatment of disease. Our 
activity is necessarily limited to situations in- 
volving interstate shipment of drugs. The 
adequate control of medical quacks seems to be 
basically a State responsibility. 

At the trial of the case against the Hoxsey 
Cancer Clinic in Texas, which culminated in the 
issuance of an injunction in October 1953, it was 
testified that more than (>,000 patients had come 
to the clinic in a 2-vear period. The injunc- 
tion prohibited the interstate shipment of t he 
various drugs used in Iloxscy's supposed treat- 
ment of cancer. 

More recently, a IToxsey cancer treatment 
center in Pennsylvania has opened, with the 
backing of influential local people. Action has 
been taken against the center, but legal delays 
have slowed up enforcement results. 

On November 7. 1955. the Texas State Board 
of Medical Examiners revoked the licenses of G 
osteopaths and 1 medical doctor associated with 
the Hoxsey clinic, finding them guilty of “un- 
professional" and “dishonorable" conduct. 
Their attorney has announced he will appeal. 

If the States could “nip in the bud’’ the pro- 
moters of fake drugs and devices, they would be 
servimr their citizens well and at the same time 
they mi°ht prevent the growth of a formidable 


fl The Electronic Medical Foundation of San 
Francisco consented to an injunction m March 
MM against tin shipping of 13 different types 


of electronic devices used for the diagnosis and 
treatment of serious diseases. 

Among the devices was one represented as a 
“tuning apparatus" by which it was supposedly 
possible to distinguish the alleged character- 
istic radio frequencies associated with different 
diseases. Called a Radioscope, tire apparatus 
had dials, lights, wires, and a slot in which 
could he placed n specimen carrier of filter 
paper hearing dried blood of a patient. In- 
vestigaf ion showed that this blood diagnostic 
service was incapable of distinguishing the 
blood of animals or birds from that of man or 
that of the living from the dead. Diagnostic 
“readings" from this machine were sent to local 
practitioners with instructions for treatment 
by other machines also supplied by the founda- 
tion. More than 5.000 of the treatment ma- 
chines had been distributed at the time of the 
injunction decree. 

Antibiotics and Food 

The administration of antibiotics and hor- 
mones to animals, which later will be used as 
food for man. is a special segment of the prob- 
lem of chemical additives in food. The feeding 
of low levels of antibiotics to animals lias not 
resulted in the deposition of any appreciable 
residue of antibiotics in the tissues of these 
animals, but the use of larger quantities of 
antibiotics for t lie treatment of disease, such 
as tlie treatment of mastitis in cattle by inter- 
mammary infusion, has caused concern. 

This problem was recognized first in the 
cheese industry when starter colonies would 
not grow in milk collected from animals so 
t rented. 

1 lie F ood and Drug Administration found 
positive results of penicillin in 3.2 percent of 
94 samples of milk collected throughout the 
United Sates in 1954. In 1955, 11.6 percent of 
4(4 samples of milk from all parts of the coun- 
try were found to be positive for penicillin. 
The actual amounts were quite small and they 
were regarded by authorities on antibiotics as 
unlikely to change oral or intestinal flora or to 
provoke sensitization in a nonsensitive con- 
sumer. 

Although the evidence is not adequate for 
definite conclusions, State dairy sanitarians 
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Willamette Valle)' Chest X-ray Survey 


By GORDON C. EDWARDS, M.D., M.P.H. 


T IIE WILLAMETTE VALLEY chest. 

X-ray survey in 1951 was (he first at- 
tempt in the United Stales at conducting a 
large-scale rapid-tempo community wide chest 
X-ray survey in a relatively sparsely populated, 
predominantly rural area. It was the 16th 
large-scale survey undertaken through use of 
the survey equipment and personnel available 
by loan from the Public Health Service. 

This report is intended to be an objective 
appraisal of the findings of the Willamette 
Valley chest X-ray survey, based on a study 
of the final postsurvey diagnoses supplied by 
the private physicians examining survey cases 
referred for followup because of suspect chest 
X-ray findings. 

A number of rapid-tempo mass chest X-ray 
surveys have been reported in the past, includ- 
ing such large-scale operations as Los Angeles, 
Boston, and Cleveland. A similar report, in 
limited publication, was made shortly after con- 
clusion of the Willamette Valley survey by the 
Report Committee of the Willamette Valley 
Chest X-ray Survey, Inc. Survey findings in 
that report were based on a statistical analysis 
of readings of 70-mm. and 14" x 17" retake 
screening X-rays taken during the survey, but 
it lacked the essential element of clinical ap- 
praisal for definitive diagnosis. The present 
report includes this all-important feature. 


Dr. Edivaids, with the Oregon State Boaid of Health 
since 1946, has been director of the division of pre- 
ventive medical services since 1950. 


The survey area included eight Oregon Willa- 
mette Valle)' counties: Benton, Clackamas, 
Lane, Linn, Marion, Polk, Washington, and 
Yamhill. Excluded, however, were Multno- 
mah County and its county seat, the city of 
Portland. The eight counties chosen cover an 
area of about 13,000 square miles, larger by far 
than many States, and contained a population 



of about 520,850 persons, almost wholly white 
and largely American born. The region lies 
between the coast range on the west, the Cascade 
Mountains on the east, and the foothills of these 
two mountain ranges on the south, and is trav- 
ersed through its length by the Willamette 
River, emptying into the Columbia River which 
forms the valley’s northern border. It has been 
called the garden of Oregon and was the lode- 
stone that drew and still draws thousands west- 
ward to its fertile soil. 

Southernmost in the valley and largest of the 
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tmie of tlie. hazards to the consumer when resi- 
dues of the chemical remain on food. For 
example.it has been found that during the usual 
process of detoxification of hcptachlor, an 
epoxy derivative that, was produced was three 
times as toxic to animals as the original pesti- 
cide. 

Next, the chronic toxicity of the chemical is 
required. This involves a 2-year feeding study 
in rats and, if necessary, rather prolonged 
studies in another species of animal, usually the 
dog. 

Finally, there is a pathological examination 
of the organs of these experimental animals in 
order to locate the site and to determine the 
extent of injury produced. 

All these data are then considered together 
to arrive at a tolerance that will protect, (he sick, 
the healthy, the young, the old. This tolerance 
includes a safety factor that is designed to per- 
mit. a maximum intake of the chemical from all 
possible sources that, is no greater than one one- 
hundredth of the largest, dose that, is known to 
produce no injury to the experimental animal. 

The various tolerances as they are determined 
are published in the Federal Rnjixtcr. but to 
provide this information in a more convenient 
form the Administration provides a looseleaf 
service entitled “Summary of Tolerances and 
Exemptions for Eesklncs of Pesticide Chemi- 
cals." 

Diseased Poultry Inspection 

The sanitation of poultry dressing plants and 
the antemortem and postmortem inspection of 
poultry to eliminate diseased birds from chan- 
nels of commerce are problems that have been 
considered before by the Association of State 
and Territorial Health Officers. 


An advisory panel of outstanding poultry 
pathologists and research workers lias met with 
members of the Food and Drug Administration 
and the Public Health Service to make recom- 
mendations regarding inspection procedures 
and the disposition of diseased poultry. Asa 
result, there is in preparation a manual of in- 
spection procedures. 

Civil Defense Activities 

The food and drug program relating to civil 
defense has been developed along educational 
and technical lines. Courses of instruction in 
met hods of inspection when contamination with 
radioactivity is suspected are now being given 
throughout, the coimtry and will be continued 
throughout fiscal 1956. Each of our 1G districts 
has been supplied with the necessary items of 
equipment, to measure radioactive contamina- 
tion and has been instructed in their use. 

Kepresentntive samples of both food and 
drugs have been exposed to atomic blast to 
determine its effect on them. In only two drug 
products, insulin and vitamin B,., did the po- 
tency deteriorate. Glass containers were dis- 
colored and, if close enough to the blast, became 
radioactive. Since studies of the food exposed 
more recently have not been completed, about 
all that can be said is that the foods have an off 
taste. When radioactivity was induced it 
seemed to be related to the phosphorus concen- 
tration in the food. Further feeding studies 
are under way. 

• • • 

Note: Since this paper teas delivered, evidence has 
been submitted to prove the absence of a chtortctra- 
eticlinc residue in cooked but not in fresh poiittnj 
art tieh had been chitted in water containing 10 p.p.m. 
■of the antibiotic. 
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in the report, ‘‘Viewing the Valley,” published 
by the 'Willamette Valley Chest X-ray, Inc., in 
1952. The Public Health Service supplied 18 
mobile X-ray units, film, processing materials 
and operating personnel, physicians to read 
films, clerical stall for record and statistical 
services, and consultation. In addition, (wo 
X-ray units of tbe Oregon State Board of 
Health, "with operating personnel, participated 
in the survey, and many professional and laj r 


individuals at both State and local levels par- 
ticipated on a full-time or part-time basis. 

Each of the eight participating counties was 
separately and independently organized, each 
with its own county executive committee and 
chairman. The medical society, health depart- 
ment, and tuberculosis and health association in 
each county served as sponsoring agencies, in- 
viting the active participation and help of all 
other groups, agencies, and individual citizens 


Table 2. Number and percent of females X-rayed, by age and county, 1 Willamette Valley chest 

X-ray survey, 1951 

[linked on JO-perronl sample of 70-inm. registrations] 


County 

Under 

15 

15-24 

25-34 

35-44 

45-51 

55-04 

05 + 

Unknown 

age 

Total 2 

Benton 




{ 






Number 

270 

2, 000 

1,420 

1,200 

1, 020 

700 

520 

30 

7, 340 

Percent.. 

7 2 

59. S 

5S. S 

74. S 

73. 0 

04. S 

46. S 


49. 0 

Clackamas 









Number 

050 

3, ISO 

3, 330 

3, 000 

2, 140 

1, 4S0 

1, 130 

100 

15, 070 

Percent 


5S. 9 

52. 2 

40. S 1 

42. 0 

38. 1 

30. S 


35.3 

Lane 


1 







Number.. 

S90 

7, 200 

! 7, 200 

0, 400 

4,440 

3, 110 

1, 7S0 

150 

31,290 

Percent 

a 2 

72 5 

70. 5 


70. 7 

06. 4 

43. 0 , 


51. 2 

Linn 

t 



1 


I 

| 


Number.. 

150 

3. 020 

3,200 

2, 400 

1, 620 

1, 170 

S10 

40 

12, 530 

Percent 

l.S 1 

SO. 0 

70. 2 ! 

00. 2 

04. 5 

59. 4 

42. 4 


47. 3 

Marion 

1 




1 


: 

Number.. 

S10 

0, 200 

5, 090 

5, 740 

4, 230 

3, 200 

2, 200 

140 

27, 670 

Percent 

G 4 

S5. 5 

70. S 

SI. 6 

71. 4 

63. S 

43. 1 


55. 1 

Poll; 









Number. _ 

170 

1, 690 

1, 270 

1, 100 

990 1 

670 

500 

10 

0, 400 

Percent. 

4. 4 

S5. 4 

65. S 

63. 9 

74. 4 

03. 2 

50. 0 


49. S 

Washington 




i 






Number 

490 

2, S00 

2, 750 

2, 640 

1, SS0 

1, 260 

710 

30 

12, 560 

Percent. 

5. 9 

71 9 

61. 2 

59. 2 

53. 0 

45. 2 

27- S 


41. 8 

Yamhill 










Number. 

60 

2, ISO 

1,440 

1, 750 

1, 290 

1, 100 

970 

50 

S, S40 

Percent.. 

1. 3 

SS. 7 

63. 3 

SI. 9 

71. 2 

6S. 6 

58. 5 


53. 5 

Valley 










Number 

3, 490 

2S, 450 

25, 700 

24, 410 

17, 610 

12. 750 

S, 620 

61 0 

121, 700 

Percent- . . . 

5. 0 

74. 3 

65. 7 

6S. 3 

03. 3 

57. 5 

40-8 


'47. 8 


1 Estimated number X-rayed varies slightly from totals in tables 3 and 5, Which are enumerated by tire survey 
units. Discrepancies are mainly due to loss of approximately S50 registration cards in Clackamas Count}’. 

2 These percentages are decreased by inclusion of tire under age 15 group, who were X-rayed only on specific 
request of, and referral from, a physician. 
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survey counties in area and population is Lane 
County with its city of Eugene, home of the 
University of Oregon. Lying north of Lane 
are Linn, Benton, Marion, Polk, Yamhill, 
Washington, and Clackamas Counties, the lat- 
ter two extending to the Portland metropoli- 
tan area. Corvallis, county seat of Benton 
County, is the site of Oregon State College, 
while the Oregon College of Education is lo- 
cated at Monmouth in Polk County. Salem, 


the State capital, is also the county seat of 
Marion County. The outline map of Oregon 
shows t he survey area and the populations of the 
counties involved. 

The Operation 

The actual survey operation time was be- 
tween July 17 and October 24, 1931. Detailson 
planning and operation of the survey were given 


Table 1. Number and percent of males X-rayed, by age and county, 1 Willamette Valley chest 

X-ray survey, 1951 

[Based on 10-percent sample of 70-nun. film re^i-t ration-.] 


County 

Under 

15 

15-21 

| 25-31 

35-4 1 

45-5 1 

55-04 

05 -f 

Unknown 

ago 

1 

Total 2 

Urn ton 




. 






Number 

Percent 

250 
fi. -1 

2, 440 
5 1. 8 

1, 550 
50. G 

1,070 
01. 7 

930 
GS. 1 

ISO 
43. 0 

470 
•IS. 5 

20 

7,210 

43.5 

Clackamas 




Number 

5S0 

2, 790 
53. S 

2, 290 

2. 920 

2, 170 

J. 520 

1. 520 

100 

13, S90 
31.5 


4. 0 

37. 9 


40. 4 

34. 4 

37. 1 


Lane 




Number 

720 

G, 100 

G, 390 

0, 210 

4, 500 

3, 070 

1, SOO 

220 

29, ICO 
45. 1 


3.9 

G2. 3 

GO. 3 

GG. 1 

<14. 2 

GO. 5 

43. 5 


Linn 





ISO 

2, 450 
GS. 2 

2, SS0 

2, 470 

1, 7S0 

1, 210 

S30 

20 

11.S20 

42.5 


2. 1 

GS. 0 

GO. 5 

Gl. 1 

53. 4 

41. 0 


Clarion 








710 

5, 350 

5, 450 

5, 010 

3, 910 

2, SG0 

[ 2, 190 

150 

25, f 30 
50. 1 


5 3 

73. 2 

73. 5 

70. G 

G5. 3 

57. 0 

45. 2 


Polk 










1G0 

1, 500 

1, 500 

1, ISO 

950 

soo 

GG0 

GO 

6,810 
50 5 


4. 0 

75. 1 

78. 7 

G3. 3 

65 1 

G7. 9 

Gl. 9 


Washington 

440 

2, 410 

2,310 

2, 330 

1,530 
40. 7 

1, 200 

1, 200 

120 

11,540 

36-9 


5. 0 

Gl. 5 

52. 5 

52. 9 

38. 5 

41. 3 


Yamhill 

50 

1, 740 

1, 380 

1, 440 
GG 0 

1. 340 
71. 2 

1, 140 
72. S 

920 
52. 7 . 

40 | 

S, 050 
47. 6 


1 . 1 

GS. 2 

61. 1 

j 

Valley 

3, 090 

24, 780 
63. 9 

1 

23, 750 
59. 5 

22, 630 
60. 9 

17, 170 
57. 5 

12, 280 

51. 7 

9, GS0 
44. 0 . 

1 

730 

114, no 
42. 9 


4. 1 




— ’ U i varies slightly from totals in tables 3 and 5, which are enumerated by the survey 

1 Estimated number X-ra >< f varies sligi H iinate ly S50 registration cards m Clackamas County, 

units. Discrepancies are c lion of the under age 15 group, who were X-rayed only on specific 

2 These percentages are decreasea m 
request of, and referral from, a phjsicia . 
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was (‘heckl'd. This sample Served as a basis for 
studying the suspect eases reported through 14" 
x 17" Jilin retakes and the diagnosed eases re- 
ported through epidemiological followup. 
General makeup of the participating survey 
group with respect to age and sex, by county, is 
shown in tables 1 and *2, and breakdown of the 
total valley population by age and sex is shown 
in table 7. 

Statistical Analysis 

The 1950 census of the 8 valley counties 
showed a combined population, age 15 years 
and over, of 375,815. The total of 237,220 
70-nun. films taken during the survey would 
indicate a coverage, ignoring duplications and 
nonresidents, of approximately 03 percent of 
those eligible (table 3). 

A total of 7,415 small films were read as 
showing abnormalities. Of these 4.222 were 
suspect tuberculosis, 2,840 other chest path- 
ology and 347 suspect cardiovascular disease. 
Twenty-two of the 7.415 were duplications, 
which left 7,393 individuals for recall to retake 
centers (table 3). 


Seven hundred seven individuals of the 7,393 
recalled did not respond. Small films of these 
persons were reviewed, and 200 were classified 
as not sufficiently significant to warrant further 
followup. One hundred seven, who were vis- 
if oi‘s to fhe area or had moved since X-ray, were 
referred to the health departments of their 
jurisdictions for followup, and 192 were re- 
ferred to valley health departments. The re- 
mainder were found already under care, or 
referred to physicians or State institutions, or 
were deceased (table 4). 

A fofal of 0,822 individuals returned for re- 
takes, including 130 with unsatisfactory or 
negative 70-mm. films. Of these, 0,500 had con- 
firmatory 14" x 17" films taken while 202 re- 
ceived cardiac interview only, with referral to 
to their physician (table 3). 

Out of 6,500 confirmatory 14" x 17" films 
taken, 11 were technically unsatisfactory and 
were referred for further followup. An addi- 
tional 2,700 individuals were referred for fur- 
ther study on the basis of X-ray interpretation, 
1,204 for tuberculosis and 514 for suspect tuber- 
culosis. The remaining X-ray referrals were 
988 for other chest diseases including 89 cardio- 


Table 4. Referrals for followup, Willamette Valley chest X-ray survey, 1951 


Referrals 

Valley 

total 

Ben- 

ton 

Clack- 

amas 

Bane 

Linn 

Mar- 

ion 

Polk 

Wash- 

ington 

Yam- 

hill 

Individuals referred for followup 

> 2, 777 

149 

356 

733 

23S 

630 

202 

256 

176 

Tuberculosis _ . . 

1, 77S 

107 

246 

454 

15S 

376 

131 

16S 

107 

Total reinfection tvpe _ . _ . 

1, 2G4 

71 

147 

306 

116 

2S6 

116 

112 

92 

Minimal . 

S40 

50 

99 

19S 

SI 

195 

73 

71 

59 

Moderatelv advanced _ 

348 

IS 

40 

S6 

29 

75 i 

35 

31 

30 

Far advanced,. -- -- 

39 

2 

5 

7 

3 

s 

6 

6 

2 

Unclassified.- - 

37 

1 

3 

15 

3 

s 

2 

4 

i 

Suspect tuberculosis - 

514 

36 

99 

14S 

42 

90 

15 

56 

15 

Cardiovascular - 

S9 

5 

13 

26 

7 

19 

3 

7 

s 

Other chest diseases 

S99 

37 

95 

252 

73 

230 

66 

so 

61 

Technically unsatisfactory 

11 

0 

2 

1 

0 

5 

2 

1 

0 

Individuals not responding - 

2 707 

20 

100 

115 

59 

133 

22 

49 

35 

Already under care for tuberculosis. 

13 

0 

4 

5 

0 

4 

0 

0 

0 

Referred to physician - 

S7 

2 

19 

24 

4 

23 

5 

6 

4 

Referred to State health depart- 
ments as suspect tuberculosis 
(visitor or moved) - _ 

107 

0 

2 

5 

3 

4 

1 

1 

1 

Visitor, nontuberculosis, not re- 
ferred - 

7S 

0 

0 

2 

1 

1 

1 

1 

0 

Deceased 

10 

0 

5 

0 

0 

2 

2 

1 

0 

Small film reclassified as not sig- 
nificant ----- -- — 

206 

7 

40 

43 

24 

39 

5 

22 

14 

No disposition, referred to health 
department- 

192 

a 

30 

36 

27 

46 

S 

IS 

16 

Referred to State institutions 

14 

0 

0 

0 

0 

14 

0 

0 

1 

0 


1 Includes 37 persons with residence outside the valley, 

2 Includes 174 persons with residence outside the valley. 
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Table 3. X-ray findings, Willamette Valley chest X-ray survey, 1951 


Status 

Valley 
j total 

Ilen- 

ton 

Clack- 

amas 

Lnne 

Linn 

Mar- 

ion 

Polk 

Wash- 

ington 

Yam- 

hill 

Total small films taken __ _ 

Estimated number per-ons eligible 

s 

237,229 

14, 00S 

29, S10 

00, 525 

24, 440 

53, 519 

13, 233 

24, 120 

16,956 

Small films taken as percentage of 


m i 


iJ y 4.T 1 } 


f <)| 




eligible 

03. 1 

01. 1 

47. 9 

07. 1 

05. 0 

71. 1 

71. 0 

54. 5 

70.3 

Abnormal findings (70 nun.) 

1 7, 4 1 5 

327 

901 

1, 723 

737 

1, 087 

5 OS 

030 

578 

Suspect tuberculosis 

5 -I, 222 I 

202 

57*1 

1, 010 

393 

' 923 

278 

345 

331 

Suspect other elicit pathology. . 

3 2, S40 

112 

353 

030 

310 j 

G02 

199 

205 

224 

Suspect cardiovascular disease 

Duplications, represented in nb- 

*317 

13 

31 

S3 

2S 

102 

31 

20 

23 

normal total _ 

22 

0 

1 

0 

1 

3 

4 

3 

4 

Total individuals recalled 

5 7, 393 

327 I 

900 

1,717 

730 

1, 0S4 

504 

033 

574 

Individuals responding .1 

f G, (ISO 

307 

SCO 

J, 002 

077 

1, 551 

4S2 

5S4 

539 

Individuals not responding 1 

•707 

20 

100 

115 

59 

133 

22 

49 

35 

Total individuals returning for retake.! 
Number with cardiac interview onlv j 

“0, 822 

307 

SOO 

1, 070 

0S2 

1, 570 

50G j 

1 

5S9 

541 

. 

(14" x 17" films) ‘ f 

0 202 

9 i 

IS 

72 

22 

74 

30 ! 

19 

15 

Total confirmatory films read ! 

|n 0, 500 

29S i 

SIS 

1, 59S 

000 

1, 502 

470 

570 

526 

Essentially negative ! 

Evidence of old healed di-ease in- i 

11 1, 9S0 

70 ! 

1 

29S 

407 

195 

439 

151 

109 

1C3 

eluding uontuberculosis ! 

1 

13 1,797 , 

73 i 

I 

191 i 

1 

39S 

227 

433 

123 

145 

187 


Note: Footnoted figures include the following numbers of persons with residence outside the valley: 1 25S, 
5 1G0; 3 So; * 7; 3 25S; « Rl: • 174; ‘ So; 5 3; »° .82; " 2S; » 17. _ 

‘Includes 130 individuals with unsatisfactory or negative 70-nun. films who came in for a 14' x 1/ t“ m - 


in tlie community. Valleywide coordination 
and cooperation was obtained by setting up the 
"Willamette Valley Chest X-ray Survey. Inc., 
with headquarters in Salem and a board of 
directors consisting of the chairmen of the prin- 
cipal valleywide committees and the general 
chairman from each participating county, plus 
State representation from the Oregon State 
Board of Health, Tuberculosis and Health As- 
sociation, Heart Association, and Cancer So- 
ciety. A survey director for the entire valley 
was appointed to direct and coordinate 
operations. 


The Policy 

Overall survey policy was established by the 
executive committee and board of directors of 
"Willamette Valley Chest X-ray Survey, Inc. 
Professional policy regarding criteria for inter- 
pretation of X-ray films, criteria for recall for 
14” x 17” film retakes, interview procedures in 
retake centers, and referral methods were de- 
veloped by a Professional Policies Committee, 
,vitl representation from the county meical 
Societies and health departments involved null 
chaired hv a member of the Tuberculosis Com- 
mittee of the Oregon State Medical Society. 


All suspect chest pathologies except, cardiovas- 
cular were recalled for 14” x 17” film recheck. 
All suspects on 14” x 17” film retakes were re- 
ferred to their private physicians for further 
study and definitive diagnosis. Epidemiologi- 
cal followup was a responsibility of the local 
health department in the area of residence of 
the suspect. Chest pathology other than tuber- 
culosis was followed only to the point of estab- 
lishment of medical consultation although all 
physicians of referral were queried through a 
specially developed epidemiological report form 
to obtain final diagnosis. Diagnoses other than 
tuberculosis were supplied by physicians on a 
purely cooperative basis since the majority of 
conditions involved (such as neoplasm and 
heart disease) are not reportable in Oregon. 


The Population Involved 

The aim of the survey was to obtain a chest 
X-ray of every person in the valley 15 years of 
age and over. Children under age 15 were X- 
rayed only on specific request and referral from 
a physician. 

To determine the makeup of the population 
X-rayed, every tenth registration card of all 
individuals registered for 70-mm. film X-rays 
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Table 7. Population participation, 1 active tuberculosis cases, and neoplasm cases, by age and sex, 

Willamette Valley chest X-ray survey, 1951 


Cases and rates 

Tolal 3 

Under 15 

15-24 

25-34 

35-44 

45-54 

55-04 

05+ 

Unknown 

Total population in survey conn- 











520, S50 

145, 035 

77, 0S9 

79, 098 


57, 057 

45, 930 

43, 137 



260 019 

74', 539 

38, 803 

39', 919 

37, 107 

29, 840 

23, 747 

21, 998 



25-i, S31 

70, 490 

3S| 280 

39. 179 

35: 737 

27:811 

22; 183 

21, 139 


Number participating in survey.. 

235,810 

0, 5S0 

53, 230 

m 

mm 

Slllfll 

25, 030 

IS, 300 

1,340 

Male 

11-1,110 

3, 090 

24, 780 



miTTil 

12, 280 

9,680 

730 

Female 

121, 700 

3, 490 

28, 450 

25, 700 


17, 010 

12, 750 

8, 020 

610 

Percent participating 

-15. 3 

4. 5 

09. 1 

02. 0 

64. 5 

GO. 3 

54. 5 

42.4 


Mate 

-12 9 

4. 1 

03. 9 

50. 5 

MUCH 

57. 5 

51. 7 

44. 0 



■17. S 

5. 0 

74. 3 

05.7 

08.3 

03.3 

57. 5 

40. 8 


Number of active tuberculosis 









cases found 

131 

0 

8 

29 

23 

17 

24 

30 

0 

Mate.. 

8*1 

0 

3 

13 

14 

12 

10 

26 

0 

Female. 

47 

o 

5 

10 

9 

5 : 

8 

4 

0 

Number of active tuberculosis 










cases per 1,000 participants.. 

. 56 

0 

. 15 

. 59 

. 49 

. 49 

.96 

1. 04 

0 

Male 

.74 

0 

. 12 

.55 

.02 

.70 

1.30 

2. 69 

0 

Female 

.39 

0 

. 18 

.02 

. 37 

.28 

. 03 

. 46 

0 

Number of neoplasm cases found. 

125 

1 

3 

7 

12 

27 

24 

49 

2 

Male 

71 

0 

1 

0 

5 

17 

16 

24 

2 

Female 

54 

1 

2 

1 

7 

10 

8 

25 

0 

Number of neoplasm cases per 










1,000 participants 

. 53 

. 15 

.00 

. 14 

. 20 

.78 

. 96 

2. 68 

1. 49 

Mate 

. 02 

0 

. 04 

. 25 

.22 

. 99 

1.30 

2.48 

2.7 

Female 

. 44 

. 29 

.07 

.04 

. 29 

. 57 

. 63 

2. 90 : 

i 

0 


1 These data are based on a 10-percent sample of original report cards. Estimated numbers X-rayed vary 
slightly from totals shown in tables 3 and 5, which are totals enumerated by the survey units. Discrepancies 
are mainly due to loss of approximately 850 registration cards in Clackamas County. 

3 Percentages are decreased by inclusion of the under age 15 group, who were X-rayed only on specific request 
of, and referral from, a physician. 

vascular. Reported essentially negative were 
1,986 ( tables 3 and 4) . 

Of the 2,777 individuals referred for further 
study, a total of 2,234, or 80.4 percent, were fol- 
lowed to completion of diagnosis ( table 5) . The 
remaining 543 individuals were followed by 
field visit, mail query, and by contacting the 
physician named at time of X-ray, but for var- 
ious reasons, such as moving out of area, non- 
cooperation, and death, final diagnosis was not 
obtained. Completion of followup to diagnosis 
varied from 73.2 percent in Marion Count} 7 to 
92.1 percent in Clackamas. 

Final diagnosis on the above 2,234 individ- 
uals, as supplied by the attending physician, is 
shown by county in table 5. Diagnosis was ac- 
cepted only. on signed report of the attending 
physician and no case was tabulated as tuber- 
culosis on the basis of X-ray interpretation or 
positive sputum findings, or both, without clin- 


50 


ical appraisal and repoi’t. An arbitrary cut- 
off date of 2 years postsurvey was adopted, and 
survey cases reported after this date were not 
credited to the survey. Only previously unre- 
ported active tuberculosis cases were credited 
to survey discovery. 

On these bases there were 131 previously un- 
known active pulmonary tuberculosis cases re- 
ported and 125 neoplasms. One hundred 
twenty individuals, including 90 with activity 
undetermined at time of report and 30 arrested 
or inactive less than 2 years, were also reported 
and added to the tuberculosis followup register. 
In addition, 542 individuals were reported for 
other miscellaneous chest diseases and 26 for 
cardiovascular disease. 

Table 5 shows by county the yield of newly 
discovered active tuberculosis cases and neo- 
plasms per 1,000 70-mm. films taken. On the 
basis of 237,229 70-mm. films for the entire val- 
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Table 5. Followup and final diagnosis and active tuberculosis and neoplasm cases per 1,000 
70-mm. films, Willamette Valley chest X-ray survey, 1951 


Status and rate 

Valley 

total 

Ren- 

ton 

Clack- 

Mims 

Lane 

1 

| Linn 

Mar- 

ion 

Polk 

i 

Wash- 

ington 

Yam- 

hill 


Followup and final diagnosis 

Referred for followup 

1 2, 777 

149 


■9 

23S 

030 

202 

25G 

170 

Followup completed 

2. 234 

131 


Kill 

200 

401 

100 

231 

147 

Percent followup completed 

SO. 4 

87. 9 

92. 1 

7(1. 9 

SO. 0 

73.2 

S2. 2 

Hal 

S3. 5 

Filial diagnosis as: 










“Register” tuberculosis • 

251 

10 

21 

50 

35 

74 

10 


25 

Inactive tuberculosis 3 


05 

130 

105 

so 

139 

S4 

97 

70 

Neoplasm . 

125 

0 

20 

19 

13 

3S 


12 

7 

Cardiovascular * 

26 

9 

1 

12 

3 

9 

2 

3 

i 

Other chest, diseases 

542 

20 

52 

152 

49 

129 

45 

OS 

27 

Negative 

415 

28 

98 

130 

17 

79 

9 

31 

17 














Active tuberculosis and neoplasms 



Number small films taken 

237, 229 

14, G0S 

29, 81 G 

GO, 525 

24, 440 

53, 519 

13, 233 

24, 120 

10, 956 

Number active tuberculosis eases per 










1,000 small films 

0. 55 

0. 34 

0. GO 

0. 55 

0. 57 

0.47 

0. OS 

0. 50 

0. oo 

Number neoplasms per 1,000 small 










films.. 

. 53 

. 41 

. 07 

. 31 

. 53 

.71 

! 

. 70 

. 50 



1 Includes 37 persons with residence outside the valley. . .. 

: Cases requiring public health supervision. Includes (I) active; (2) arrested less than 2 years; (3) activu. 
undetermined. 

1 Inactive or arrested 2 years or more. 

* Italic of cardiac suspects (70 mm.) not included. 


ile 6. 


Category of diagnoses after referral to 

chest X-ray sur 


Diagnosis 


Negative. 

Male 

Female. 


“Register’ 1 

Male 

Female. 


tuberculosis 1 


Inactive tuberculosis. 

Male 

Female 


Neoplasms . 

Male 

Female. - 


Cardiovascular- 
Male — 
Female 


Other chest diseases. 

Male 

Female 


All diagnoses. 

Male 

Female 


Total 


415 

21(5 

199 

251 

15G 

95 

S75 

447 

42S 

125 

71 

54 

2G 

16 

10 

542 

250 

2SG 

2, 234 
1, 1G2 
1, 072 


Under 15 

15-24 

25-34 

35-44 

J 45-54 

55-04 

G5 + 

4 

20 

32 

5S 

S9 

97 

114 

1 

10 

14 

30 

47 

49 

05 

3 

10 

IS 

2S 

42 

4S 

49 

0 

13 

41 

43 

3S 

51 

05 

0 

5 

IS 

29 

25 

30 

49 

0 

S 

23 

14 

13 

21 

16 

3 

20 

SI 

134 

171 

210 

255 

1 

11 

33 

02 

93 

115 

132 

2 

9 

4S 

72 

7S 

95 

123 

1 

3 

7 

12 

27 

24 

49 

0 

i 

0 

5 

17 

16 

24 

1 

2 

1 

7 

10 

S 

25 

0 

0 

0 

4 

5 

5 

12 

0 

0 

0 

2 

1 

5 

8 

0 

0 

0 

2 

4 

0 

4 

2 

24 

38 

05 

SS 

154 

171 

1 

11 

21 

34 

39 

70 

SO 

1 

13 

17 

31 

49 

S4 

91 

10 

SO 

199 

310 

418 

541 

000 

3 

3S 

92 

162 

222 

2S5 

35S 

7 

42 

107 

154 

196 

256 

30S 


Unknown 

1 

0 

1 


2 

0 

0 

0 

0 

0 

0 

0 

4 

2 

2 


health supervision. 

undetermined. 


Includes: (1) active; (2) arrested less than 2 years; (3) activity 
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Table 9. Year of last prior chesf X-ray according to category of definitive diagnosis, Willamette 

Valley chesf X-ray survey, 1951 


Category of definitive 
diagnosis 

Total 

patients 

i 

Within 

1 year 

! 

] to 2 
years 

2 to 3 
years 

3 to 5 
years 

_ 

5 years 
or more 

: 

Dale 

unknown 

No priori 
chest 
X-ray 

Not 

stated 


1 1 20 

SjiPf 

101 

IS7 

103 

urn 

23 

20S | 

53 

Neoplasms. 

' 125 

■ 

1-1 

15 

18 

K 

1 

-12 | 

! 0 

Other 

50S 

Hi 

37 

SO 

00 


G ! 

107 j 

28 

Total.. 

i, sin 

-15 

155 

201 

301 

•133 

! 

30 

477 | 

i 

87 


the low overall participation in Clackamas 
County may largely nullify the compara- 
tive ease-finding results in that county in 
view of the claim by some that the proportion 
of positive tuberculosis findings increase as cov- 
erage approximates 100 percent of eligibles. 
Further study of findings by age group and sex 
by county may prove of value. 

The arbitrary 2-year diagnostic followup and 
report period, adopted to permit as full a com- 
pletion of diagnostic study and completion of 
reporting as reasonably possible, doubtless does 
have a tendency to increase the ratio of mod- 
erately and far-advanced cases over minimal. 
Stage of disease of all survey cases at time of 
reporting is shown bj' county in table 8. Of 
the 181 reported active cases, approximately 
24.5 percent were reported as minimal, and 64.1 
percent as moderately advanced. Only 13 cases 
in all, or 9.9 percent, were reported as far ad- 
vanced. In 1.5 percent the stage of disease was 
not indicated. These figures compare favor- 
ably with available Oregon data on routinely 
reported pulmonary cases for 1953, which show 
of 320 such cases only 15.3 percent were minimal, 
36.0 percent moderately advanced, and 26.2 per- 
cent far advanced. In 21.9 percent, the stage 
was undetermined. 

At the time of registration for miniature 
chest X-ray, a history was obtained of the 
length of time since previous chest X-ray. 
Among the tuberculosis cases diagnosed, almost 


one-fourth bad had no chest X-ray in 5 years, 
while an equal number bad never had a prior 
chest X-ray. Among neoplasm cases, 20 per- 
cent had had no chest X-ray in 5 years, while 
one-third had never had prior chest X-rays. 
Exact figures according to diagnosis are shown 
in table 9. Considering all diagnoses together, 
almost exactly one-half the cases had no prior 
X-rays or had none within 5 years. 

Conclusion 

Results of this survey definitely indicate the 
value of mass chest X-ray of apparently healthy 
people. The discovery of slightly more than one 
previously unknown active case of tubercu- 
losis for every 2,000 participants would alone 
justify the survey without considering the cases 
of neoplasm and cardiovascular and other chest 
diseases revealed as an extra dividend. It is 
recognized that other procedures such as rou- 
tine chest X-ray of hospital admissions will 
reveal higher numbers of cases per 1,000 chest 
films, but such surveys dealing with ill people 
are complementary and not a substitute for sur- 
veys of the apparently well. Cases discovered 
before symptoms force medical consultation 
are found in earlier stages of disease although 
many suspects screened by routine chest X-ray 
go a distressingly long time before final defini- 
tive diagnosis. 
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ley, 0.55 active tuberculosis cases and 0.5.') neo- 
plasms were found for each 1,000 small films. 
The SO!) individuals referred on 70-mm. and 
14" x 17" films for other chest, diseases, and ap- 
proximately 351 for cardiovascular disease, un- 
doubtedly included many with previously un- 
diagnosed conditions who benefited by further 
study, but no attempt is made to tabulate or 
break down for further study these eases 
reported. 

As might, be expected, significant differences 
were revealed for diagnosis of tuberculosis and 
neoplasms in individuals of various age groups 
and different, sex. Variation was also found in 
occurrence, rates in different counties. Break- 
down of physician diagnosis by age and sex is 
shown in table C, while table 7 shows the find- 


ings of active tuberculosis and neoplasms by 
10-year age groups, and the number of eases 
per 1,000 small films taken of participants. 
Cursory examination reveals that while the sur- 
vey participation was poorest, in the age group 
05 and over (be returns per 1,000 70-mm. films 
taken were highest in this group both in active 
tuberculosis cases and neoplasms found. This 
would seem to indicate a need for increased 
emphasis on the older age groups in future 
surveys. 

Clackamas, Linn. Marion, and Yamhill Coun- 
ties seemingly bad the highest overall tubercu- 
losis case yields. The relatively high rate per 
1,000 miniature films may be particularly sig- 
nificant in Marion County in view of the low 
percentage of completed followup. Similarly, 


Table 8. Tuberculosis cases by county and sex, according to stage and activity, Willamette VbWvf 

chest X-ray survey, 1951 



Valley 

total 

! Benton 

i 

i 

j Clnckn- 
| inns 

Lane 

1 i • 
Linn 

i 

J Marion 

j Polk 

Wash- 

ington 

1 

j Yamhill 

! 

Stage and activity 

a 

w-< 

CJ 

5 

r. | 

o 

rZ 

0> 

£ 

JV 

r\ 

Female 

O 

£ 

Female 

c 

JS 

rS 

| J2 

1 

O 

'rf 

fc— < 

Female 

1 £ 
cS 

< 

JO 

rt 

5 

a 

£ 

o 

P 

O 

”5 

s 

V 

*3 

B 

o 

& 

Minimal: 

17 

15 

0 

i 

9 

4 

4 

0 

3 

i 

3 

2 

3 

i 

0 

4 

2 

0 

Activity unrictcr- 

25 

1G 

0 

0 

0 

0 

2 

1 

G 

3 

15 

11 

0 

0 

1 

1 

1 

0 

Arrested or inactive 
less than 2 years.. 

10 

■1 

0 

0 

l 

0 

3 

1 

2 

1 

0 

1 

2 

0 

0 

0 

2 

l 

Moderately advanced: 

5G 

2S 

2 

2 

s 

1 

IS 

G 

4 

5 

10 

S 

4 

1 

4 

2 

6 

3 

Activity undeter- 

1G 

11 

3 

0 

0 

1 

0 

1 

2 

2 

5 

4 

2 

0 

3 

i 

1 

2 

Arrested or inactive 
less titan 2 years.. 

G 

5 

0 

0 

1 

0 

1 

1 

0 

i 

1 

2 

1 

0 

0 

0 

2 

1 

Far advanced: 

9 

4 

0 

0 

1 

1 

3 

2 

1 

0 

1 

1 

0 

0 

2 

0 

i 

0 

Activity undeter- 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 

0 

0 

0 

0 

■Vrrested or inactive 
less than 2 years— 

I 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

1 

0 

0 

0 

Unspecified stage: 

2 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

Activity undeter- 

12 

9 

1 

1 

0 

0 

4 

2 

3 

0 

4 

4 

0 1 

1 

0 

1 

0 

0 

Arrested or inactive 
less than 2 years— 

2 

1 

0 

0 

0 

0 

1 

0 

0 

1 

1 

0 

0 1 

0 

0 

0 

0 

0 

Inactive: 

321 

321 

27 

30 

40 

3G 

59 

75 

45 

27 

59 

45 

25 

35 

42 

40 

24 

33 

Moderately act- 

SG 

61 

3 

0 

3 

15 

7 

0 

20 

29 

1 

19 

0 

G 

0 

7 

1 

15 

3 

7 

1 

9 

3 

10 

0 

5 

1 

4 

2 

4 1 

0 

4 

1 


11 

6 

0 



7 

2 

i 

3 

6 

0 

2 

2 

1 

1 

3 

Unspecified 

29 

40 

1 




1 
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available awards, which should bondit not only 
the public health worker who may wish to com- 
pete, but also those persons or groups who may 
wish to establish new awards. It would be fit- 
ting for new awards to be created for achieve- 
ments in administration, program accomplish- 
ment, and communication. 

Omitted from the tabulations arc the follow- 
ing categories of honors: (a) those not pri- 
marily intended for workers in the held of 
public health although from time to time those 
awards mav be mven to individuals who are also 

* cT“ 


active in public health; (b) those given for 
length of service or length of membership ; (c) 
those given for published papers describing re- 
search as distinct from those for the research 
itself; (d) those given to former officers and 
members for service to the organization; (e) 
election to Delta Omega or to other honorary 
societies; (/) scholarships and fellowships ; (g) 
honorary lectureships. 

\ Public Health Reports welcomes supple- 
mentary information which maj r be used in pos- 
sible future revisions of this tabulation. — ED.] 


Public Health Awards 


Name, sponsor, and 
administrator 1 

Type 2 

Eligibility for award 

Basis 

American Hospital Associa- 
tion Award of Merit. Amer- 
ican Hospital Association 
(S, A). 

Medallion and scroll. 

Hospital administra- 
tors. 

Outstanding accomplishments in 
the hospital field and in improv- 
ing hospital care. 

American Occupational Ther- 
apy Association Award of 
Merit. American Occupa- 
tional Therapy Association 
(S, A). 

Citation certificate; 
number not, fixed. 

Members 

Outstanding service to field. 

Anderson Service Award. 
American Association for 
Health. Physical Education, 
and Recreation (S, A). 

Certificate: no more 
than G per year. 

Nonmembers 

Outstanding contributions ,to field; 
may bo general educator or doc- 
tor. 

Axson-Choppin Award. Lou- 
isiana Public Health Asso- 
ciation (S, A). 

Plaque 

Citizen not con- 
nected with health 
department. 

Outstanding contributions to health 
progress in State. 

Bell Award. National Asso- 
ciation for Mental Health 
(S, A). 

Trophy . .. ! 

Newspapers.. 

American daily newspaper which 
during the preceding year had 
made an outstanding contribu- 
tion in the fight against mental 
illness. " 

Biggs Medal. New York 
State Public Health Asso- 
ciation (S, A). 

Medal 

Public health work- 
ers. 

Contribution to public health. 

HI j 

Blakeslee Award. American 

S500 each and scroll. 

Authors, newspaper 

Creative efforts in airy medium of 

Heart Association (S, A). 

Borden Awards. The Borden 
Company (S) : 

Generally 4 given 
— 1 each for news- 
papers, magazines, 
books, and radio 
and television. 

writers, producers, 
publishers, and so 
on. 

mass communication judged to 
have contributed most to public 
understanding of the progress in 
research and in the prevention, 
care, and treatment of heart and 
circulatory diseases. 

American Home Econom- 
ics Association (A). 

SI, 000 and gold 

medal. 

Members. . . 

Fundamental research in the field 
of nutrition and experimental 
food, reported in public docu- 
ments or official journals. 

American Institute of 
Nutrition (A). 

do 

__do _ _ 

Distinctive research which has 
emphasized the nutritive sig- 
nificance of the components of 
milk or of dairy products. 

American Veterinary 
Medical Association (Ah 

_ __do._^ 

do__ 

Outstanding research contributing 
to dairy cattle disease control. 

Bruce Memorial Award. 

American College of Physi- 
cians (S, A). 

Footnotes at end of table. 

S250, bronze medal, 
and travel ex- 
penses. 

Anyone. 

Outstanding accomplishments and 
contributions in the field of pre- 
ventive medicine. 
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Public Health Awards 

By HOMER N. CALVER, B.S. 


N EAP I A' 50 awards are 'riven regularly in 
the field of public health, most of them 
annually. They are administered through more 
than :10 national. State, and local organizations. 
With few exceptions these awards go to indi- 
viduals and are presented at t he annual meeting 
of the administering organization. 

In addition to the scroll, plaque, medal, cer- 
tificate, or trophy which the winner receives 
there is sometimes an honorarium, ranging in 
value from $50 to $-2,500. The presentation 
ceremony usually includes a resume of the re- 
cipient’s career and references to the accom- 
plishments that brought him the award. 

An analysis of these public health awards 
(see table) was undertaken by the Public 
Health Committee of the Paper Cup and Con- 
tainer Institute when it decided to establish an 
award in the memory of Dr. Samuel J. Crum- 
bine. The study revealed that there were no 
national awards for health departments. This 
was surprising because of the emphasis on team- 
work in public health and the fact that the full- 
time local health unit has long stood as the 
symbol of the most desirable vehicle for com- 
munity public health service. 

As one reads the statements which outline the 
basis for selecting winners of the several awards, 
there is a notable repetition of the nouns : con- 
tribution, service, achievement, accomplish- 
ment. They are used in nearly all possible 


Mr. Calver, secretary oj the Public Health Commit- 
tee of the Paper Cup and Container Institute is edi- 
tor of the Health Officers News Digest. Robert E. 
Mytinger, assistant to the secretary, made the tabu- 
lations. 


Samuel J. Crumbine 

Dr. Samuel J. Crumbine’s distinguished career 
included service as the first full-time health 
officer of Kansas and director of the American Child 
Health Association. Among his pioneer contribu- 
tions were the cruscdes he organized against flies 
and against the common drinking cup and spitting 
in public places and wafer pollution. His achieve- 
ments were, therefore, not only those of an out- 
standing administrator but those of a leader in the 
fight for sanitation. Moreover, the impact of his 
work had been achieved through methods which 
eventually became an inherent part of what s ubs' e- 
quently was called "health education.” He died 
at 91, at which time he was a consultant on the 
staff of the Paper Cup and Container Institute. 


combinations with these adjectives: meritori- 
ous, outstanding, distinguished, exceptional, 
signal, significant, distinctive. The Pennsyl- 
vania Public Health Association, with a refresh- 
ing variation of terminology- and criterion, 
offers an award for “enthusiastic leadership.” 

The awards place considerable emphasis on 
accomplishments in the field of research, with a 
corresponding neglect of recognition of admin- 
istrative and program accomplishments. This, 
too, is surprising in a field which is essentially 
one of applied science. 

These and similar observations concerning the 
existing awards led the Public Health Commit- 
tee of the Paper Cup and Container Institute 
to conclude that the Crumbine Award might be 
useful if it were made to health departments 
and the winners were judged on evidence of 
teamwork within that department and with 
community groups. 

The accompanying table gives an analysis of 
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Public Health Awards — Continued 


Name, sponsor, nnd 
administrator 1 


Lasker Award. Albert and 
Mary Lasker Foundation 
(S). International Society 
for the Welfare of Cripples 
(A). 

Massachusetts Association of 
Sanitarians Scroll. Mass- 
achusetts Association of 
Sanitarians (S, A). 

National Society for Medical 
Research Citation. Na- 
tional Society for Medical 
Research (S, A). 

New York State Public Health 
Association Health Educa- 
tion Information Citation. 
New York State Public 
Health Association (S, A). 

North Carolina Public Health 
Association Award of Merit. 
North Carolina Public 
Health Association (S, A). 

Nutting Award. National 
League for Nursing (S, A). 


Pan American Gold Medal. 
National Society for the 
Prevention of ' Blindness 
(S, A). 

Pennsylvania Public Health 
Association Award of Merit. 
Pennsylvania Public Health 
Association (S, A). 

Pennsylvania Public Health 
Association Honorary Mem- 
bership. Pennsylvania Pub- 
lic Health Association (S, A). 

Pickett-Webb Memorial 
Award. Utah Association of 
Sanitarians (S, A). 

Prentiss Award. Cleveland 
Health Museum (S, A). 

Public Health Association of 
New York City Award of 
Merit. Public Health Asso- 
ciation of New Y r ork City 
(S, A). 


Public Health Association of 
New York City Outstanding 
Service Award. Public 
Health Association of New 
York City (S, A). 

Rankin Award. North Caro- 
lina Public Health Associ- 
ation (S, A). 

Reynolds Award. North Car- 
olina Public Health Associ- 
ation (S, A). 

Footnotes at end o£ table. 


Type 2 

Eligibility for award 

$1,000 and statuette 
tricnnintly: num- 
ber not fixed. 

Lay nr professional.. 

Scroll 

Sanitarians 

Citation certificate; 
1-3 per year. 

Unrestricted 


Citation certificate; 
3-4 per year. 

■ 

Newspaper, radio or 
television station. 

Citation certificate 

Group of members 
associated in some 
accomplishment. 

Medal and scroll; 1 

everv oilier vear. 

' 

Public health work- 
ers — official, non- 
ofiieial. 

Medal; 1 every 4 
years. 

Medical nnd non- 
medical public 
health workers. 

Citation certificate... 

All public health 
workers. 

Scroll; 2 per rear 

„do 

§50 and scroll - 

Sanitarian 

Citation certificate 

Health educator 

Certificate in each 
category. 

AH public health 
workers. 

Plaque .. 

do 

Trophy 

Members 






Basis 


Achievement in the development of 
services for the physically dis- 
abled. 


Massachusetts sanitarian who in 
past year did most to enhance 1 he 
status of tile association and 
public health work. 

Contribution to publicYinderstand- 
ing of medical science. 


Contribution to be tterhindcrst end- 
ing of health matters. 


Outstanding contributions or activ- 
ities during past year for a local 
health department or group. 

Outstanding contribution to com- 
munity welfare through nursing 
education, nursing service, or 
through some other areas of 
public health. 

Significant contribution to pre- 
vention of blindness. 


Distinguished service and outstand- 
ing contributions to the advance- 
ment of public health. 

Enthusiastic leadership in public 
health work. 


Outstanding achievement in field 
in the State of Utah. 


Outstanding achievement in health 
education field. 

Meritorious service to public health 
in fields of medicine, dentistry, 
nutrition, nursing, laboratory 
service, statistics, administra- 
tion, social work, health educa- 
tion, environmental sanitation. 

Outstanding service to public health 
in New Y r ork City. 


Outstanding contributions to public 
health in North Carolina over 
period of several years. 

Outstanding contributions to public 
health in North Carolina, meri- 
torious service above and beyond 
the call of duty. 
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Public Health Awards — Continued 


Name, sponsor, and 
administrator 1 


Crumbinc Medal. Kansas 
Public Health Association 
(S, A) 


Crumbine Award. Public 

8 Health Committee of the 
Paper Cup and Container 
Institute (S, A). 


Crumbine Award. Public 
Health Committee of tin 
Paper Cup and Container 
Institute (S, A). 

Cummings Memorial Award. 
American Industrial lit - 
giene Association (S, \). 

Dana Gold Medal. St Louis 
Society for the Blind (S). 
National Society for the 
Prc\cntion of Blindness 

(V). 


Florida Association of Sani- 
tarians Scroll. Florida As- 
sociation of Sanitarians (S, A) 


Gold Heart Award. Ameri- 
can Heart Association (S, 
A). 

Gulick Award. American As- 
sociation for Health, Pin st- 
eal Education, and Becrca- 
tion (S, A). 

International Association of 
Milk and Food Sanitarians 
Award. Tne detergent 
manufacturers (S). Inter- 
national Association of Milk 
and Tood Sanitarians (A) 


Johnson Annual Award. Mis- 
souri Public Health Associa- 
tion (S, A) 

Kimble Award. The Kimble 
Glass Company (fe) Con- 
ference of State and Pro- 
Miicial Public Health Lab- 
oratory Directors (At 

Tasker Award. Albert and 
Marv Lasker Foundation 
(S) American Heart Asso- 
ciation (A). 

Award. Albert and 
Marv Lasker Foundation 

(S) American Public Health 

Association (A) 


rootnotes at end o£ table 


Tape 5 i Eligibility foi award 

i 


Medal.. .. 


1 plaque and medal-, 
as merit* d 


. . .do 


SI 00 for piper at 
b a n q u e t a n d 
plaque 

Medal 


Scroll 


Scroll and pm, 1 to 
physician, 1 to 
layman. 

Medal 


$1,000 and citation 
certificate 


Scroll 


$500 and citation 
certificate 


$1,000, scroll, and 
statuette 


$1,000 and a statuette, 
Occasionally aspec- 
tual lndnidual 
award of $2,500, 
scroll, and statu- 
ette to groups, 4- 
10 per tear 


Lin or professional 


Health unit, lualtli 
othcer anti person 
or persons m unit 
most directlv re- 
sponsible 

do . 


Industrial litgienisl 


Medical and non- 
medical public 
health workers 


Sanitarians 


Physician, business, 
or public health 
leader. 

Members or non- 
members 


Sanitarian attached 
to local health de- 
partment 


Professional public 
health worker oi 
lay man. 

Lab personnel 


Physician or scien- 
tist 


All categories of pub- 
lic health workers 
India iduals or 
groups — official or 
t oluntart 


Basis 


Out standing contribution to health 
of the people m Kansas Mai 
he a imtiie Kansan who ha 
made major contribution uhne 
in nnothcr State Regional or 
national recognition is de-irable 

Outstanding acliioacment in the dts 
\ elopment of a coinprihcn-iu' 
program of cm ironmental -am 
tntion 


Outstanding acliicacinuit in the 
dec clopincnt of a program of eat- 
ing and drinking sanitation 


Outstanding contribution' to the 
knowledge and practice of the 
profession of industrial h\ ciene 

(a) Long meritorious 'truce for 
con=cr\ation of tision, for pro 
cent ion and care of dt-ea-C' 
dangerous to eaesight, or (o) re 
search and instruction m opthal 
mology and allied subject', or icj 
social sera ice for the control oi 
cy e disease® 

Outstanding accomplishments m 
(lie field of sanitation 


Outstanding contributions tot'ie 
adaanccmcnt of cardioaa-cul 
medicine or the heart prog * 

r\it4crf ot»rlincr rnntnhlltlOIlS to fiphl 


standing scraice and menton-{ 


Ana person aaho has made an 
standing contribution to pu 
health in Missouri. 

Contributing outstandingly *° de 
a eloping a neaa and better met not 
in the field of public health 


Outstanding scientific contribution' 
in the field of cardioa ascular 
research. 

Outstanding achieaements in either 
iesearch or in administrate c 
application of research in the 
control of diseases that are recog- 
nized as major causes of death 
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Public Health Research 
in Chronic Disease 

By JOHN E. DUNN, Jr., M.D. 


T HE changing nature of the health prob- 
lems that burden our society is becoming 
increasingly apparent. The severe outbreaks 
and epidemics of the infectious and communi- 
cable diseases are giving way to the endemicity 
of chronic disease. 

“Chronic disease” as a generic term usually 
conjures up such entities and groups of diseases 
as heart disease, cancer, mental diseases, and 
diabetes. Actually, the connotation is broader 
than the mere disease label. There is the added 
implication of insidious progression, slow and 
incomplete recovery, disability, necessity for 
adaptation on the part of the affected indi- 
vidual, and the host of services — medical, nurs- 
ing, social, economic, housekeeping, rehabilita- 
tion — involved in the struggle between an indi- 
vidual and a chronic disease from which he is 
trying to recover or with which he is learning 
to live. A definition adopted by the Conference 
on the Preventive Aspects of Chronic Disease 
in 1951 ( 1 ) states that “chronic disease com- 
prises all impairments or deviations from nor- 


Dr. Dunn is a field investigator with the Field In- 
vestigations and Demonstrations Branch of the Na- 
tional Cancer Institute, National Institutes of Health, 
Public Health Service, assigned to the bureau of 
chronic diseases, California Stale Department of 
Public Health. This paper was presented at the 
1955 meeting of the Western Branch of the American 
Public Health Association, Phoenix, Ariz. 


mal which have one or more of the following 
characteristics: (a) are permanent; (b) leave 
residual disability; (c) are caused by nonrevers- 
ible pathological alteration; (cl) require spe- 
cial training of the patient for rehabilitation ; 
and (e) may be expected to require a long 
period of supervision, observation, or care.” 
Although one might wish to quibble with some 
of the details of this definition, it paints the 
picture of chronic disease essentially as seen 
through the eyes of the victim. The summation 
of such victims in a community delineates the 
problem of public health. 

A definition of chronic disease has been con- 
sidered; it would seem unnecessary to define 
research. Here too, however, there are differ- 
ences of opinion as to what should be included 
in the term. Such modifying adjectives as 
“applied,” “field,” “clinical,” “epidemiologi- 
cal," and “administrative” are used to distin- 
guish the fuzzy limits of what can be encom- 
passed by so jealously guarded a term as re- 
search. If we consider research as a quest for 
knowledge and view the chronic disease prob- 
lem from the vantage point of public health 
responsibility, we are immediately impressed 
with the fragmentary nature of knowledge and 
the rather general ignorance of the whole spec- 
trum of chronic diseases and their chronology 
from etiology to recovery, symbiotic stabiliza- 
tion, or death. In this discussion research in 
chronic disease is considered in its broadest 
sense and from the standpoint of public health 
responsibility. Since I am working in the can- 
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Public Health Awards — Continued 


Name, sponsor, and 
administrator 1 

Type : 

_ 

Ross Medal. National Tu- 

Medal 

borculosis Association (S,A). 

Snbin Award. Colorado Pub- 

Citation certificate... 

lie Health Association (S,A). 


Sedgwick Awnrd. American 

Medal 

Public Health Association 
(S, A). 

1 

Shnttuck Award. Massachu- 
setts Public Health Asso- 
ciation (S, A). 


Sippy Memorial Awnrd. 
Western Branch, American 
Public Health Association 
(S, A). 

Plaque 

Trudeau Medal. National 
Tuberculosis Association (S. 
A). 

Medal 

Weinstein Award. United 
Cerebral Pnlsv Association 
(S, A). 

$1,000 and plaque 

White Memorial Award. 
Louisiana Public Health 
Association (S, A). 

Plaque 


Eligibility for award 

Basis 

Persons other than 
medical practition- 
ers or medical sci- 
entists. 

Outstanding and distinguished con- 
tribution to tuberculosis control 
in some field other than the 
medical sciences. 

Usually lav 

For outstanding contribution to 
public health outside of pro- 
fessional responsibilities. 

Individual public 

health workers. 

Distinguished service in public 
health. 

Unrestricted 

Outstanding contribution to public 
health in New England. 


Public heal tli per- 
sonnel. 

Outstanding contributions to the 
promotion of public health in the 
association’s district in which 
the annual meeting is held. 

Medical and non- 
medical. 

Most meritorious contribution on 
the cause, prevention, or treat- 
ment of tuberculosis. 

Scientists in scien- 
tific research. 

Outstanding recent scientific re- 
search in field of cerebral palsy. 

Member of the State 
department of 
health. 

Meritorious contribution to health 
work in the State over prolonged 
period. 


1 S — Sponsor; A — Administrator. 2 Except ns noted, 1 award is given each year. 


Chlortetracycline as a Preservative 


The antibiotic chlortetracycline may now be 
used as a preservative for uncooked poultry. 
First marketed as aureomycin, the chemical 
will be sold under the trade name Acronize 
chlortetracycline. The Food and Drug Ad- 
ministration ruling, announced November 30, 
1955, marks the first time an antibiotic has 
been permitted in food processing. 

According to submitted data, chlortetracy- 
cline, added to the water in which the poultry 
is chilled after dressing, retards development 
of spoilage organisms and thereby prolongs 
the freshness of the poultry. Effectiveness of 
the process depends upon its application to 
clean, freshly killed birds. 


FDA has set a tolerance of 7 p.p.m. for resi- 
due of chlortetracycline remaining in any por- 
tion of the uncooked bird. FDA’s decision 
was based on evidence that cooking destroys 
this amount of chlortetracycline so that none 
is left when the poultry is served. 

Permission was granted in accordance with 
provisions of the Miller amendment to the 
Federal Food, Drug, and Cosmetic Act, which 
authorizes the fixing of tolerances for pesticide 
residues on raw agricultural products, pro- 
vided there is suitable evidence of usefulness 
and of the safety of the permitted residues. 
With this exception, FDA has not changed its 
basic position that the law bans the use of 
antibiotics in human food. 
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disease problem and partly from (lie lack of 
research equipment and techniques having (lie 
precision and accuracy of (hose available <o (he 
laboratory investigator. 1 am referring to the 
epidemiological study of chronic diseases. Man 
is a complex animal who has evolved a complex 
and largely artificial social structure within 
which to live. Not all economic and techno- 
logical progress is necessarily good for him in a 
biological sense, lie eats too much, smokes too 
much, drinks too much, and lives under too 
much tension. Evidence is accumulating to 
indicate that these, and other factors much less 
obvious, play a part in the occurrence of chronic 
disease. Epidemiologically speaking, then, the 
soil should not be neglected in preoccupation 
with the seed. Epidemiology is primarily a tool 
of public health. 

Cancer has perhaps received more attention, 
meager and superficial as it has been, than any 
of the other chronic diseases regarding the 
characteristics and attributes of people that are 
related to the occurrence of the disease. Most 
of this comes under the classification of de- 
scriptive epidemiology and has perhaps served 
to raise more questions than it has answered. 
Much of what has been learned in cancer 
epidemiology, or endemiology as some would 
prefer to call it, has had to come from existing 
data, such as mortality records, or from short- 
term retrospective studies that could be handled 
with limited finances. Nevertheless, some 
rather clear-cut and specific findings have come 
out of such investigations, such as bladder can- 
cer as a result of beta-naphthylamine exposure 
in the aniline dye industry, chromate cancer in 
the chromate industry, the direct relationship 
of the amount of solar radiation and the fre- 
quency of skin cancer, the relative immunity 
of Jewish women to cervical cancer, and, more 
recently, the association of cigarette smoking 
and lung cancer. Other established associa- 
tions are in need of further explanation. Can- 
cer of certain sites has been shown to exhibit a 
socioeconomic gradient. For example, cancer 
of the upper gastrointestinal tract and stomach 
and cancer of the cervix show an increasing in- 
cidence as economic status decreases. A grad- 
ient in the opposite direction is shown by cancer 
of the breast and ovary. These findings orig- 
inated from studies carried on in England and, 


later, in Denmark. Recently, studies to deter- 
mine the existence of such gradients in this 
country have been undertaken, one of which is 
nearing completion for San Francisco. The 
findings of these several studies differ in cer- 
tain details but confirm the fact that cancer 
of certain sites does have socioeconomic 
gradients. 

Isolated studies concerning cancer of the cer- 
vix have shown association of this disease with 
a multiplicity of variables, including the fact 
of marriage, age at marriage, childbearing, 
economic status, stability of marriage, syphilis, 
circumcision of spouse, and race. Certainly, 
there is need and opportunity for unraveling 
this multiplicity of variables, many of which 
are correlated with each other. 

Recently, there has been a trend toward use 
of the more expensive and time-consuming, but 
much more satisfactory, prospective type of 
epidemiological approach. Perhaps this indi- 
cates a more general realization of the contri- 
bution that the methods of epidemiological 
study can make to the problems of the chronic 
diseases. The findings relative to cigarette 
smoking and lung cancer have been confirmed 
by such studies in both this country and Eng- 
land ( 5 , 6 ). A byproduct of considerable im- 
portance from both of these studies was the 
finding that cigarette smoking is also associated 
witli coronary heart disease. A finding such 
as this could not, of course, come from a ret- 
rospective study of lung cancer patients. A 
study is now under way in California in which 
the lung cancer risk of certain occupations is 
being determined. A previous study of the 
case-control type indicated that certain occu- 
pations carried an increased risk of lung cancer. 
At the present time, populations of workers en- 
gaged in these suspect occupations are being 
assembled, and their lung cancer experience will 
be determined over the next several years by 
checking all cancer deaths among males occur- 
ring in the State against these assembled popu- 
lations. 

It was determined that populations of 5,000 
to 10,000 individuals would be necessary in or- 
der to have a reasonable expectancy of lung can- 
cer mortality during the study period. Data on 
such large numbers would be difficult to collect 
from industrial establishments, and mailed 
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eer field, I will draw on tlml subject for illus- 
trative purposes. 

Areas of Research 

Chronic diseases and conditions are problems 
of public health for one or more of the follow- 
ing reasons: (o) their relative importance ns 
causes of death: (b) their responsibility for 
prolonged disability, during which time the 
affected individual is not self-suflicienf , with 
all that this implies: and (c) the ability of the 
community, through organized effort., to meet 
many of the problems that are difficult or in- 
soluble for the individual. 

Public health has a need of knowledge of the 
whole chronology of chronic disease, from the 
characteristics, habits, and surroundings of in- 
dividuals that give (hem a special proclivity for 
a certain disease or diseases, as, for example, 
current interest in obesity and cigarette smok- 
ing. to the requirements of the individual with 
stabilized disease which will return him to an 
active, useful life The chronology of chronic 
disease, for the purpose of this discussion can be 
conveniently, although somewhat arbitrarily, 
divided into the following stages: (a) the pre- 
disease period, during which the unknown and 
suspected etiological factors are operating: (b) 
the incipient stage, when the disease is recog- 
nizable by some clinical or laboratory means 
but is not yet symptomatic; (c) the full-blown 
symptomatic stage: (<1) stabilization of the 
disease process and maximal recovery; and (e) 
restoration of the patient to useful life. The 
first two stages are the most appealing to pre- 
ventive medicine and public health and the 
actual or potential means for attacking chronic 
diseases at these stages have been designated 
primary and secondary prevention, respec- 
tively (f). The third stage, of course, is the 
period for skilled medical management. The 
fourth and fifth stages are periods when the in- 
dividual is in greatest need of assistance and 
services from various community resources, 
that may or may not exist, in his effort to be- 
come an active useful person again. 

Etiology 

Tf jc difficult to deal with a disease empiri- 
cally. It is understandable, then, why primary 


interest should center on laboratory and clini- 
cal research to elucidate the etiological and 
pathogenic mechanisms of the chronic diseases, 
fVe have only to look at the tremendous increase 
in the amount of money that has been made 
available for medical research in recent years, 
much of which is directed toward study of the 
et iology and pathogenies of the chronic diseases, 
to realize the urgency felt for knowledge to com- 
bat the ever-increasing burden of disability and 
death for which these diseases are responsible. 
It is estimated that in 1952 the Nation spent an 
estimated $1 SO million for medical research: 
42 percent came from government sources: 33 
percent, from industry; 14 percent, from pri- 
vate philanthropy: and 11 percent, from hospi- 
tals and medical schools. The total amount is 
a tenfold increase over the expenditures for 
medical research of a decade before (2). In 
1952, the Public Health Service administered 
$18 million of grant funds to support medical 
research in addition fo the funds for its own 
growing research program. The recent open- 
ing of t he Clinical Center of the National In- 
stitutes of Health is a big step forward in 
furthering the research effort toward solving 
the problem of chronic disease development. 

Almost every scientific discipline of the bio- 
logical and natural sciences is represented 
somewhere on the research team attacking the 
array of morbid processes included in the 
chronic diseases: and research interest ranges 
from a study of the simplest biological systems 
to (lie response of whole organisms to experi- 
mental conditions. The volume of research 
findings is tremendous and is not easily synthe- 
sized into a total picture. However, there can 
be little doubt that the picture can be completed 
and the etiology and pathogenesis of the chronic 
diseases understood. From the public health 
vantage point, these research developments are 
to be viewed with keen interest and hope that 
better means of anticipating, diagnosing, and 
treating the chronic diseases will evolve. 

Despite the momentum that chronic disease 
research is gathering, there is still the feeling 
that insufficient emphasis is being directed 
toward certain approaches to the study of the 
occurrence of chronic disease (3. J f ) . This 
stems partly from a lacic of personnel with 
disciplinary training oriented to the chronic 
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as a (ic-in or bonus feature of some other med- 
ical service; and ( b ) screening the population 
at risk periodically, the frequency to be deter- 
mined from knowledge of the usual period be- 
tween the time the screening procedure can first 
indicate presence of the disease and the time the 
disease will become manifest. 

One important question is, lfow frequently 
should a screening procedure be repealed? Ini- 
tial multiphasic screening of a population 
largely deals with prevalence of undiagnosed 
disease. Prevalence is the product of incidence 
times duration. If one disease lias one-lift li the 
incidence of a second disease in a given popula- 
tion, but the former existed a years on the aver- 
age asymptomatically and the latter, 1 year, 
the findings in terms of numbers of cases of the 
two diseases in an initial screening will be the 
same. However, annual repet ition of the screen- 
ing would produce only one-fifth the number of 
new cases of the first disease, whereas the second 
disease would continue to be found in the same 
numbers. Perhaps repetitive screening for the 
first disease could effectively and economically 
be done on a 3- to 5 -year cycle. The second 
disease is committed to annual screening. 

One means of evaluating the accomplishments 
of multiphasic screening would be to compare 
the course of the cases of a disease so identified 
with the course of the same disease when first 
recognized symptomatically. Here we may be 
misled. Many diseases show a range of rates of 
progression. The slower-developing and more 
benign forms of the disease accumulate dispro- 
portionately among the undiagnosed, asympto- 
matic. cases of prevalent disease. Under these 
circumstances the prognosis for the prevalent 
cases as a group is more favorable than the prog- 
nosis for the incident cases. 

Cancer is a disease for which more is at stake 
in earlier diagnosis perhaps than in any other 
of the so-called chronic diseases. Among the 
diseases usually grouped in the chronic disease 
category, symptomatic cancer is one of the more 
acute. It is primarily a killer, having the dubi- 
ous distinction of ranking second in this ca- 
pacity. Cancer is not found among the chronic 
diseases listed as responsible for the greatest 
amount of disability, either in terms of indi- 
vidual cases or collectively for all cases of spe- 
cific diseases. 


Since clinically recognizable cancer, that is, 
gross tumors that arc obvious to direct or X-ray 
visualization, is sucli an acute disease, we have 
a narrow margin of time within which to ac- 
complish asymptomatic diagnosis as a substitute 
for symptomatic diagnosis. Furthermore, we 
arc forced to search for individual tumor masses 
at all the sites where they frequently occur be- 
cause there is no established general patho- 
physiological change yet discovered associated 
with the development of cancer that is qualita- 
tively or quantitatively sufficiently unique to 
serve as a general test procedure. 

The cure rate for lung cancer, which has in- 
creased so remarkably in recent decades, is neg- 
ligible when the disease has become sympto- 
matic. Lung tumor masses can be identified in 
chest X-ray films before symptoms occur. Is 
this an effective and pz-actical screening pro- 
cedure for cancer of the lung? The lung cancer 
results of the Los Angeles mass X-ray survey 
suggest that X-ray screening can identify cases 
somewhere in the range of 0 months to a year 
prior to symptomatic diagnosis. Is this enough 
earlier to influence prognosis? There is some 
evidence from the Los Angeles data that it is 
(10), although the improvement still leaves 
much to be desired. Is the amount of improve- 
ment in prognosis real or are the results biased 
by an undue proportion of slower-growing tu- 
mors that can be expected among pi’evalent 
cases, as commented on earlier ? Other sources 
of bias are likely in a survey of this type, a,nd 
the results therefore cannot be regarded as defi- 
nite. If it is felt that periodic X-ray chest 
examinations at 6-montli intervals has real 
promise as a means of bettering the prognosis 
of lung cancel - , it is woi'th a thorough, properly 
designed study of repetitive examinations in 
the same population. 

The best example of a more hopeful aspect of 
discovering asymptomatic cancer is the use of 
exfoliative cytology for cancer of the cervix 
utei'i. Contrary to what was said earlier re- 
garding clinically i - ecognizable cancer (visible 
gross lesions) , the study of cervical cancer with 
cytology, whereby microscopic lesions without 
gross abnormality can be identified, suggests 
that cancer may be a very chronic disease, with 
the clinical stage as usually recognized being 
the explosive and lethal phase. The evidence 


questionnaires became of necessity the method 
for collecting data. Union organizations 
seemed to oiler the best means of gaining ac- 
cess to the occupational groups to be studied. 
The union organizations have proved to be very 
cooperative and the percentage of mailed ques- 
tionnaires completed and returned has ranged 
between 85 and 00 percent, a most gratifying re- 
sponse. It is expected that the more than 25,000 
workers that have entered the study will be in- 
creased three- or fourfold before the study 
populations are closed. 

A few years ago a long-term study of heart 
disease was undertaken in Framingham, Mass., 
in which some 5,000 individuals were examined. 
These individuals will be followed over the next 
several years to determine the factors associated 
with the occurrence of heart disease. A study 
of coronary heart, disease among London dou- 
ble-deck bus operators showed that conductors 
had fewer and milder cases of the disease than 
did drivers (7). It was hypothesized that the 
greater physical activity demanded of con- 
ductors in their work might be responsible for 
this finding. This explanation was supported 
by similar differences found for physically ac- 
tive and sedentary workers among postal work- 
ers and civil servants. 

From these illustrations, it should be clear 
that the epidemiological method can make sig- 
nificant and worthwhile contributions to the 
understanding of the occurrence of chronic dis- 
ease. Perhaps the time has come for public 
health workers to take a more active part in 
contributing what can be learned from popu- 
lation studies to these problems that are des- 
tined to absorb most of our interest and efforts 
in the near future. 


Incipient Stage and Case Finding 
It is generally agreed that diseases are more 
effectively treated if they are recognized in their 
early stages. This is particularly true for the 
chronic diseases where progressive and more or 
less permanent damage is a prominent feature 
of the pathological processes. In cancer con- 
trol the whole program is based on the concept 
of early recognition and treatment since sue- 
cess or failure is clearly centered on the fame 

ejected rvith recognition of 


the incipient stage of chronic disease are two- 
fold : What techniques do we have for their 
recognition ? How do we use them effectively? 
These t wo questions are intimately related to 
each other. A procedure that is technically 
difficult, time consuming, and expensive is 
hardly adaptable to examining the general pop- 
ulation for unsuspected disease, for example, 
conventional gastrointestinal series for X-ray 
examination of the alimentary canal for possi- 
ble cancer. On the other hand, procedures that 
are technically suitable for general application 
but. lack sensitivity, specificity, or botli will fail 
from lack of efficiency. An example would be 
a cancer test based on quantitative changes in 
the normal serum proteins that occur with this 
disease, or these diseases, as some prefer. 

Dissatisfaction with the number of cases of 
symptomatic tuberculosis that were coming to 
diagnosis in the advanced stages led to techno- 
logical development of miniature X-ray fihns 
and successful mass application of the new tech- 
nique to screening the general population for 
cases of minimal, asymptomatic tuberculosis. 
Similar applications have been made of syphilis 
serology. Cancer detection centers were an out- 
growth of this concept. It was natural to ex- 
tend the concept to multiphasic screening, that 
is, combining screening procedures to look for 
a number of diseases simultaneously. So far, 
attempts to apply' this method of identifying 
incipient and asymptomatic diseases have been 
sporadic and isolated. Reactions to these at- 
tempts have varied. They have been condemned 
as poor medicine and bad public health (■§)• 
However, multiple screening is considered to 
have a place if it can be meshed with the nor- 
mal flow of patients through medical channels, 
such as physicians’ offices, outpatient depart- 
ments, hospitals, and industrial medical 
examinations (9). 

The basic question, however, seems to me to 
be whether screening procedures can be the 
means for bringing the diseases in question 
under medical management in an incipient or 
asymptomatic stage rather than in the sympto- 
matic stage when diagnosis is usually made. 
This implies two things: (a) making the pro- 
cedures available to the general population, or 
to those segments at major risk from the dis- 
eases being sought, as a direct service and not 
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research is certain to come an understanding of 
the detailed mechanism of many of the chronic 
diseases and, from this understanding, the 
development, of many specific and potent thera- 
peutic agents will follow. 

This is a phase of chronic disease research 
which is not directly related to public health 
responsibility. Interest has been extended to 
an evaluation of the eflicacy of therapy, such as 
the use of tumor registries in the cancer field. 
Therapeutic advances can have considerable ef- 
fect on the community load of the disabled and 
incapacitated chronically ill which is a direct 
interest, and responsibility of public health. 

'The Chronically 111 Population 

The pliilosophy of chronic disease control is 
to prevent and to mitigate the burden of 
chronic disease that is now prematurely dis- 
abling and incapacitating large numbers of our 
population. It has been estimated that 4,000,000 
persons in the United States are continually 
victimized by these conditions, three-fourths of 
them under 65 years of age (12 ) . Even with 
postponement of death through control of dis- 
ease there will always be a need for community 
services for those reaching the incapacity of old 
age and terminal illness (13 ) . 

Public Health Responsibility 

How can public health assay its responsi- 
bilities for the chronic diseases without defining 
the problem in terms of numerical size; relative 
importance of the various diseases and injuries 
in terms of incidence and prevalence ; nature of 
the incapacities; type of care being given, by 
whom, and in what degree of adecpiacy ; unmet 
needs and who can best provide them; avail- 
ability of community sendees ancl facilities; 
possibilities for rehabilitation and the avail- 
ability of this service ; and a host of other ques- 
tions that require answering as the chronic dis- 
ease problem is dissected and analyzed? A 
number of morbidity studies are going on now — 
in New Jersey, Baltimore, and the State of 
California — to answer many of these questions. 
In other studies, such as that of the Community 
Studies, Inc., of Kansas City, Mo., the possi- 
bilities and cost of rehabilitating the handi- 
capped and chronically ill are being determined. 


The generalizations that can be drawn from 
these studies will be helpful in gaining insight 
and in providing guidelines for understanding 
and planning programs to aid and rehabilitate 
the chronically ill. Each community, however, 
will have to examine its own problem, do the 
best it can with what it has, and attempt to dis- 
cover and rectify its weaknesses. Such com- 
munity introspection perhaps cannot be graced 
with the designation of research, but hero is 
where the problem and the solution lie for the 
care and rehabilitation of our chronically ill. 

Summary and Conclusions 

1. The chronology of chronic disease is con- 
sidered from the standpoint of public health 
interest and responsibility. 

2. There has been greatly increased financial 
support for research directed toward the chronic 
diseases in recent years, with major emphasis 
on laboratory and clinical research. 

3. The epidemiological method, primarily a 
tool of public health, has been relatively neg- 
lected as a research approach to studying the 
chronic diseases. 

4. Case-finding methods have been inade- 
quately evaluated. A number of questions are 
posed that must be answered before these 
methods can be used intelligently and with pre- 
dictable results. 

5. Laboratory and clinical research will 
eventually elucidate the mechanisms of many of 
the chronic diseases. Some of these findings 
will be found adaptable for practical applica- 
tion as preventive measures. These findings 
should also be scrutinized for adaptation as 
more discriminatory case finding methods. 

6. Advances in therapeutic management give 
promise of better control of the chronic diseases 
from the standpoint of stopping or delaying 
progression before disability and incapacity 
result. 

7. As of now, however, there is a sizable and 
growing burden of chronic illness and disability 
among our people which will always be with 
us in some degree. Public health has the re- 
sponsibility of studying the problem and con- 
tributing its skills to the prevention and control 
of these diseases, and the support and rehabili- 
tation of those affected. 
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indicates that, there is a preinvasivc singe 1 hat, 
lasts lor several years. Periodic searching for 
evidence of this lesion, which would seem to he 
almost certainly curable, may be successfully ac- 
complished at 2-, 3-, or -1-year intervals'. A 
study now in progress in Memphis. Tenn. {11 ) , 
is using exfoliative cytology to determine 
whether cervical cancer can be made a relatively" 
nonlethnl disease when the general population 
of females is periodically screened by this pro- 
cedure. Unfortunately, the cvtological method 
is not well adapted to screening for other sites 
of cancer because of the technical difficulties of 
obtainingspeeimens. 

The more important questions relative to the. 
substitution of asymptomatic diagnosis for 
symptomatic diagnosis of the chronic diseases 
arc: 


1. What procedures do we have that are tech- 
nically suitable for mass application ? 

2. IIow efficient, are these procedures in terms 
of sensitivity and specificity when used in the 
asymptomatic general population ? 

3. What is the pattern of the. specific diseases 
that are being sought in terms of incidence, 
prevalence, age, and sex selection, and so on ? 

4. How much earlier, on the average, can the 
screening procedure pick up (tie specific dis- 
ease than it is usually diagnosed as a result, of 
symptoms ? 

5. As a corollary to this, what is the cyclic 
frequency for most practical and efficient use of 
the screening procedure ? 

6. What is the advantage in prognosis for 
cases of the disease identified by the screening 
procedure as compared to those progressing to 
symptomatic diagnosis ? 

If intelligent and efficient use is to be made 
of the concept of multiple screening, such 
questions as these must be answered no matter 
bow tlie method is to be applied. If the idea is 
to be effective in improving tlie total chronic 
disease picture, it must be promoted in some or- 
ganized plan in making it continuously avail- 
able for any population group. Public health 
1ms traditionally taken the leadership in case- 
finding methods and has most to gam froin an- 
swering questions such as those proposed. This 
knowledge is needed if we expect to do more 
enumerate for demonstration purposes the 

mter of unattended and nnelmgnosed d,s- 


eases and defects that are prevalent in any 
population in which symptoms are the usual 
basis for seeking medical attention. 

Symptom a tic Gli n ical- Disease 

The symptomat ic clinical stage is the stage of 
disease for skilled medical management. And 
tlie emphasis here, is on treatment. The thera- 
peutic advances made and being made are 
spectacular and become matters of public 
knowledge almost as rapidly as they appear. 
The antibiotics have become so well established 
and are available in such variety to meet almost 
every special purpose for combating infectious 
agents, that we accept them as part, of our medi- 
cal heritage. The sulfa drugs, which were the 
marvel of their day, have already passed into 
that heritage. Current developments in the 
manipulation of hormones to influence the 
course of certain chronic diseases, using the con- 
cept of metabolic antagonists in cancer chemo- 
therapy, more effective antihypertensive drugs, 
and so on, are examples of important progress 
in t herapy for the chronic diseases. 

Much of the fundamental research that is 
being so extensively carried on is directed to 
an understanding of tlie basic chemical proces- 
ses of metabolism in the normal state, in disease, 
and under the influence of therapeutic agents. 
Interest includes the cellular components iden- 
tified with metabolic functions; hormonal effects 

on cellular metabolism and tissue function; 
the in vivo fate of therapeutic agents in terms 
of chemical alteration of the agent, specific 
action in chemical and functional terms, stor- 
age, and excretion; and the chemical nature 
and physical-chemical state of nutritional 
elements during bloocl transport, in tissue 
fluids, and body storage. The development and 
perfection of research tools such as radioactive 
isotopes, electron and phase microscopy, elec- 
trophoresis, paper chromatography, and high- 
speed centrifugation have done much to make 
(his detailed and exacting research possible. 
Many 7 of the advances in specific means of con- 
trolling infection, in understanding of the 
physiological economy of the body, and in im- 
proved anesthesia have made possible the ex- 
tension of surgical procedures in tlie cardio- 
vascular, cancer, and other fields. 

Out of this extensive medical and biological 
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As More People Live Longer 


The ei<rhtlv annual conference on aging, held 
during (lie week of June 27, id, (lie Uni- 
versity of Michigan, Ann Arbor, lmd an oflicial 
registration of 804. Representatives of 80 
States, the District of Columbia, 8 Canadian 
Provinces, England, and Sweden attended the 
general sessions and the various workshops. 

Sponsors of the conference were the Univer- 
sity; the Department of Health, Education, 
and Welfare: the Department of Labor: the 
Civil Service Commission: the Housing and 
Home Finance Agency : the Council of State 
Governments: United Auto Workers, Congress 
of Industrial Organizations; Michigan State 
Medical Society; and the Michigan State De- 
partments of Employment Security, Agricul- 
ture, Health, Public Instruction, Mental 
Health, and Social Welfare. 

The chairman of the conference. Dr. "Wilma 
Donahue, who is chairman of the division of 
gerontolog}". Institute for Human Adjustment. 
University of Michigan, reports that one out- 
growth of the conference was the formulation 
of emerging concepts by which the problems 
associated with aging might be approached. 
These observations and principles are presented 
below in the form of a list of tentative con- 
clusions reported by the conference research 
seminar. 

• The proportion of the people in our society 
who are old is probably going to remain at about 
the present level to the end of this century. 
The number of older persons will increase along 
with the numbers in all other age groups. 

• As with other segments of the population, 
older people can expect more of the better things 
of life, more leisure and time for creative pur- 
suits as our national productive capacity ex- 
pands in line with the extension of automation. 

• As a result of our added years, all of us will 
spend more years in the work force, but these 
years will constitute a smaller proportion of 
our lives. There will be further decline in work 
force participation after age 65. 


• There is no immediate prospect of a dramatic 
rise in the total length of life. There will not 
be a great increase in the life span, but, as a 
result of medical progress, more of us will live 
into the older years. 

• By employing the emerging concept of treat- 
ment of the whole person as opposed to a focus 
on a particular disease entity, we are achieving 
spectacular results in restoring the individual 
to self-function and to a useful place in society. 
Moreover, treatment of the total person through 
utilization of the team approach, and the co- 
ordinated services of the community can reduce 
the period of hospitalization from one-third to 
one-lmlf. 

• It is increasingly recognized that the prob- 
lems of the later years have their onset in the 
middle years. Therefore, there is need for in- 
creased focus on prevention and planning in the 
fields of health, income maintenance, use of 
leisure time, education, and living arrangements. 

• We may expect continuing pressure on. the 
part of older workers to remain in the labor 
force until it is possible to guarantee income 
security and other meaningful roles. 

• The need for income maintenance will con- 
tinue to be a primary concern, and, if present 
trends continue, we might expect this income to 
be derived from deferred earnings in the form 
of social security, private pensions and related 
benefits, and to a limited extent from personal 
savings. Also, the provision of more services, 
such as adult education, recreation, and pre- 
ventive health services by the community, will 
contribute to the improvement of the economic 
status of older people. 

• The kinship and household pattern of three- 
generation families has all but given way to 
the separate family unit composed of man and 
wife or of man, wife, and immature children. 
To a very large extent, the two generations of 
grandparents and parents are mutually inde- 
pendent and prefer to follow their peer group 
relationships. 

• It might be expected that increasingly inter- 
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Education for the 
Professions 

Office o( Education Publication, /ill 
Lloyd /I. Blanch. M>55. 31 7 panes. 
Paper, St. 75; buckram, 82.75. 


-Phis detailed and extensive 
sourcebook on education for the 
leading professions in the United 
States describes these professions 
and reports on their development 
and current status of education. It 
indicates some of the major prob- 
lems in professional education, lists 
schools offering professional cur- 
rieulums, and presents additional 
reference information. 

Twelve chapters are devoted to the 
health professions: chiropody, e 
tpurr hospital administration, meth- 
Sne mii, occupational « 
n.uometrr, osteopathy, pliaimacy, 

f therapy public health, and 

'Si" 


include necoimtancy, agriculture, 
architecture, business administra- 
tion, engineering, forestry, home 
economics, journalism, law, library 
service, music, public administra- 
tion, social work, teaching, and 
theology. There are also chapters 
eoverlug the education of officers in 
the Army, Navy, Marine Corps, Air 
Force, Coast Guard, and Merchant 
Marine. 
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Public Health Service Publication 
yo. ,J28. t055. 44 paries. So cents. 


:e first in a series of publica- 
3 compiled in connection with 
new national mental health clin- 
atistics program, this listing is 
atled to serve as an interim ref- 
ce on existing clinics. It is for 


the use of professional personnel in 
community agencies throughout the 
country. 

Name and address of each - 
meeting a uniform definition a an 
outpatient psychiatric clinic art 
listed by State and location. Ap- 
pendix A gives headquarters of clinic 

outlets by State and appendix ■>’> 
agencies designated as State an 
Territorial mental health autlion te ■ 


This section carries announcements of 
oil new Public Health Service P<* ill °' 
lions and of selected new publications c 
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Publications for which prices or * 
are for sale by the Superintendent of JJ? ’ 
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accompanied by cash, check, or money 
order and should fully Identify the pwo”'* 
cation. Public Health Service publ/cofjon* 
which do not carry price quotations, o* 
well as single sample copies of those tot 
which prices are shown, can be obtolnea 
without charge from the Public Inquiries 
Branch, Public Health Service, Washing* 00 
25, O. C. 

The Public Health Service does not sup- 
ply publications Issued by other agencies. 
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A Review of the Literature 


Survival of Enteric Organisms 
in Sea Water 

By ARNOLD E. GREENBERG, S.M. 


T HE increased use of ocean beaches and 
tidal areas for recreational activities and 
commercial shellfishing, coupled with the in- 
creased volume of sewage being discharged into 
the ocean and the heightened interest in general 
pollution control, has served to make the prob- 
lem of salt water contamination acute. This 
is especially true in a coastal area such as Cali- 
fornia, which is experiencing a tremendous 
population growth. 

Although the problem of controlling this con- 
tamination is basically an engineering one, a 
public health laboratory can be of real assist- 
ance in compiling and evaluating available in- 
formation on the occurrence and survival of 
enteric organisms in sea water. Consequently, 
a review of the literature is reported by the 
division of laboratories of the California State 
Department of Public Health. 

The reader’s attention is called to two ref- 
erences which are of particular interest and 
value. These are Zobell’s Marine Microbiology 
(i), a book which deals with the entire problem 
of micro-organisms in the sea, and Moore’s corn- 


er. Greenberg was appointed chief, sanitation labo- 
ratory, division of laboratories, California Stale 
Department of Public Health in February 1955. 
Formerly research microbiologist, University of 
California Sanitary Engineering Research Labora- 
tory, Mr. Greenberg is also author of papers on 
biological stabilization of industrial wastes, biologi- 
cal treatment of radioactive xvastes, and reclamation 
of sewage water. 


prcliensive review on the contamination of 
ocean beaches (2). 

Some of the Early References 

For more than half a century it has been 
known that sea water can be significantly con- 
taminated by human wastes and that this con- 
laminated water may be a factor in the trans- 
mission of enteric diseases either through the 
direct use of the water or indirectly through 
shellfish which have been exposed to it. The 
first stud}' on this subject was reported in 1885 
by Nicati and Bietsch (3), who were able to 
recover the cholera vibrio from the water of 
the old harbor at Marseilles during a cholera 
epidemic. In a series of laboratory experi- 
ments the}' showed that the survival of Vibrio 
comma varied in different waters. For exam- 
ple, the organism could be recovered from ster- 
ilized harbor water 81 days after inoculation, 
while in sterilized water from the open sea the 
survival time was reduced to 64 days. In pol- 
luted fresh water, however, the organism could 
not be recovered after 32 days. 

In studying the Bay of Naples, de Giaxa (4) 
determined that enteric bacteria die off rapidly 
in the sea. In lieat-sterilized sea water the ty- 
phoid bacillus and the cholera vibrio survived 
25 and 36 days, respectively, while in raw sea 
water they persisted for only 9 and 4 days. He 
found that the total number of bacteria 
markedly affected the survival of the cholera 
bacillus ; there was an inverse relationship be- 
tween total bacterial count and survival time. 
He isolated a number of strains of marine bac- 
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generational relationships will become volun- 
tary in nature as opposed to socially defined, 
legal, or moral obligations. These relation- 
ships will instead be based on affection, con- 
geniality, and mutual interests. 

• There is much evidence that leisure will oc- 
cupy a greater proportion of our lives. This 
has clear implications for community provision 
of additional facilities and services for leisure- 
time pursuits for all generations. 

• There exists in many communities a need for 
the coordination of medical and social services 
to reduce the problems of institutional medical 
care and the costs of such care of the. old. 


* Older persons can do much toward minimiz- 
ing their own personal adjustment problems by 
contributing their services where they reside iii 
cooperation and in participation with all other 
age groups in helping to meet the community 
needs. 


A brief summary of the conference appears in 
the September 1955 issue of Geriatrics, Some 
of the other materials presented at the confer- 
ence will be published by the University of 
Michigan Press during the spring of 1956 in d 
bool ■ entitled “ Aging's New Frontiers P 


Federal Surplus Property 


Federal surplus property costing 87)6,667,22" was 
distributed to States for public health and educational 
purposes during July, August, and September, 1035, by 
the Department of Health, Education, and Welfare. 

Under the Federal Property and Administrative Serv- 
ices Act of 3940, the Depart incut rlmnnels surplus prop- 
erty to State and local government agencies and to 


nonprofit institutions, which are exempt from Federal 
taxes, in the fields of public health and education. 

Property transferred includes school and hospital 
building sites, buildings suitable for students or faculty, 
motor vehicles, furniture, tools, laboratory equipment, 
and school and office supplies. Most of the surplus 
property comes from the Department of Defense. 


Disposition of Federal personal and real surplus property (acquisition cost), July 1-Sept. 30, 1955 


State 


Totals. 


Alabama 

Arizona 

Arkansas 

California 

Colorado 

Connecticut — 

Delaware 

Florida 

Georgia 

Idaho. - 

Illinois -- 

Indiana 

Iowa.. - 

Kansas 

Kentucky 

Louisiana 

Maine, 

•Maryland 

Massacliusefts. 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

Nevada 


Personal 

property 


854,1 33, 73G 


b 


174, S92 
32, 329' 
449, 307 
493, 933 
017, 3G9 
9G2, S40 
318, 302 
753, 490 
844, 047 


783, 044 
793, 322 
815, 802 
832, 091 
049, 507 
G23, 519 
307, 103 
214, 185 
558, 355 
173, 7 49 
244, 513 
013, 894 
451, 699 
94, 016 
015, 5S8 
113, 842 


Ileal prop-j 
erty 


82,533,491 


25, 358 


98, 100 

725, 5G5 


7, 020 


Total 


$5G,6G7,227 


1, 200, 250 
32, 329 
547, 407 
G, 219,498 
1,017, 309 
902, S40 
318, 362 
1,701, 110 
844, G47 


42, 008 


200, Gil 
1, 503 


3, 500 
32, 921 


46, 475 
13, 590' 


1, S25, 052 
793, 322, 
815, S02 
832, G91 
1, 310, X1S| 
G25, 022 
307, 103j 

1, 214, 185 

2, 561, 855 
1, 200, 07 0, 
1, 244, 513 
1, 013, 894 
1, 498, 174 

107, 000! 
1, 615, 588: 
113, 842' 


State 


Personal 

property 


New Hampshire 

New Jersey 

New Mexico 

New York 

North Carolina 

North Dakota 

Ohio 

Oklahoma 

Oregon 

Pennsylvania 

Rhode Island 

South Carolina 

South Dakota 

Tennessee 

Texns ... 

Utah ... 

Vermont 

Virginia 

Washington 

West Virginia 


Real prop- T t 

erty 1 ot 


209, 710] 
1, 179, 953j 
232, 5771 
3, 506, 972 
1, 249, 094' 
103, 390 
1, 721, 176 
858, 730 
1, 106, 400 
3, 301, 563 
431, 698 
1, 235, S99 1 
315, 917 


139, 0771 


20, 416 
65, 960 


Wyoming.. 

Alaska 

District of 

bin 

Hawaii. 

Puerto Rico. 


Colum- 


1, 266, 75f 

2, 388, 01 S 
954, 558 
225, 509 
976, 827 

1, 035, 051 
570,831' 
1,189,5171 
88, 101 

! 404, 165 

i 383, 696 


5, 66o| 
133, ooo; 

1 

1 

IS, 091 

445, 90S 
154, 204 
593, 322 ; . 

53, 935 
52, 300 


209, 710 
1, 179, 953 
371, 654 
3, 506, 972 
I, 249, 094 
103, 390 
1, 741, 592 
924, 690 
1, 106, 460 
3, 301, 563 
431, G9S 
1, 235, 899 
315, 917 

1, 670, 917 

2, 771, 715 
954, 558 
225, 509 
9 SI, 827 

1, 168, 051 
570, 831 
1, 189, 517 
SS, 10 1 
IS, 091 

499, 843 
206, 504 
593, 322 
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suits of such experiments may, therefore, have 
little sanitary significance. 

Zobell (18) avoided this objection by using 
sewage bacteria directly, without, cultivating 
them in the laboratory. Comparing the sur- 
vival of these bacteria in sea water and sewage- 
diluted sea water, he found that a concentration 
of 5 to 10 percent of sea water favored the sur- 
vival of bacteria, whereas higher concentrations 
produced rapid killing. In 75 percent sea 
water the bacterial count was reduced to 30 per- 
cent of the original in 2 hours. 

The general problems of the discharge of 
sewage into the Atlantic and Pacific Oceans 
have been discussed, respectively, by "Weston 
(19) and Warren and Pawn (20 ) . They indi- 
cated that enteric bacteria occur in significant 
numbers only in such places as tidal zones, har- 
bors, and bays. 

Zobell (21) confirmed these observations by 
finding colifonn bacteria absent in 9G1 samples 
taken from the open sea but regularly present 
in samples from bays and estuaries. He at- 
tributed the die-off of coliform bacteria to the 
paucity of organic matter and the activity of 
predatory organisms, believing sea water itself, 
however, to be slightly toxic for E. colt. 

Carpenter, Setter, and Weinberg (22) ob- 
served that sea water has considerable disinfect- 
ing properties on fresh sewage organisms. In 
their experiments an average of 80 percent of 
the organisms died in 30 minutes. 

The Massachusetts Department of Public 
Health (23) and Weston and Edwards (24) 
have reported the results of an investigation 
made at the Lawrence Experiment Station. 
After mixing sewage with sea and tap water, 
at rates of 0.5, 1.0, and 1.5 percent, the total 
number of bacteria and number of coliforms 
were followed for 4 days. Both in the raw 
sewage and the sewage-tap water mixtures the 
bacterial count decreased slowly, bu,t in the 
sewage-sea water mixture the decrease was very 
rapid. No coliforms survived beyond 4 days in 
the latter mixture. 

During the course of examining the Santa 
Monica beaches, the California Department of 
Public Health (25) showed that marked coli- 
form reductions occurred in samples of con- 
taminated sea water held for 24 hours. At 
refrigerator temperatures, from 5 to 20 percent 


of (lie coliforms survived. At room tempera- 
ture, however, only 1.0 to 2.5 percent of the 
original number of coliform bacteria could be 
recovered after 24 hours. 

Sfryszak (26), working in Poland with sev- 
eral Salmonella species, found that the waters 
of the Gulf of Gdansk (Danzig) produced a 
rapid kill when the temperature was between 
5.5° and 18.5° C. Lower temperatures re- 
sulted in reduced kills. 

Ketehum and his colleagues (27), in the first 
of several papers from the Woods Hole Ocean- 
ographic Institute, concluded that coliform 
bacteria rapidly disappeared from normal sea 
water. This disappearance was more rapid 
than could be accounted for by such mechanical 
factors as dilution or sedimentation. 

In a later paper from the Woods Hole 
laboratory (28), the bactericidal action of sea 
water was shown to be the most important fac- 
tor in decreasing coliform counts. The total 
reduction was 99 percent. 

Buck. Iveefer, and Hatch (29) found that 
coliforms could persist in estuary water for 
longer than 200 days. 

The North Sea has been examined by several 
investigators who recovered a number of path- 
ogenic enteric bacteria (30 ) . Buttiaux and 
Leurs (31), for example, found Salmonella 
montevideo. Their experimental work indi- 
cated that with 3 species of Salmonella there 
was more than 90 percent kill in spring water 
in 44 hours but that in sea water the number of 
survivors was greater. 

As a result of studies similar to the ones men- 
tioned, attention has turned to the reasons for 
the bactericidal effect of sea water and the 
quantitative determination of its importance. 
The explanations suggested by Waksman and 
Hotchkiss (32) for the low numbers of viable 
bacteria in water have been summarized as 
follows : 

1. The presence in sea water of toxic sub- 
stances which are destructive to bacteria under 
natural conditions. 

2. The presence of bacteriophage in the 
water. 

3. The adsorption of the bacteria by the sea 
bottom and their sedimentation. 

4. The bactericidal effect of sunlight. 

5. The consumption of the bacteria by pro- 
tozoa and other small animal organisms. 
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terLa which possessed definite antagonistic ac- 
tivity for the cholera bacillus and also for the 
nonenteric anthrax bacillus. Dc Giaxa con- 
cluded that water of the open sea could prob- 
ably not be a means of spread of disease but 
that, in spite of the relatively rapid death rate 
in harbor water, such water might be infectious. 
He also indicated that fish and shellfish might 
be involved in disease transmission. 

Friinkel (5), in a like manner, recovered 
cholera bacilli from the harbor at Duisberg, 
presumably after contamination of the water by 
the discharge from a ship on which cholera was 
present among the crew. 

In connection with investigations on the con- 
tamination of shellfish and the possibilities of 
purifying them, a number of observers com- 
mented on the survival of enteric pathogens in 
sea water. 

Conn (G) cited Burdoni, who showed that the 
typhoid bacillus would live in sea water for 1-1 
days. 

Foote (7) noted that, in raw brackish water 
with a salt content of 0.0G to 0.15 percent, the 
survival of typhoid organisms was a function 
of temperature, there being greater survival 
when the temperature was above freezing. 

Reille ( S ) stated that, according to his experi- 
ments. sea water was favorable to the survival 
of typhoid bacteria. 

Boyce and Ilerdman (.9) , on the other hand, 
claimed that typhoid bacilli will not flourish in 
clean sea water, and Klein (10) observed that 
sea water had a “powerful destructive action” on 
Salmonella typhosa but that survivors could be 
recovered even weeks after the collection of 
samples of heavily infected water. 

Later, "Winslow and Moxon (11), during a 
study of bathing beaches in New Haven Har- 
bor, Conn., were able to recover large numbers 
of coliform bacteria. Although they did not 
discuss the factors which affected the coliform 
numbers, they did mention that tides and winds 
played a part in the distribution of bacteria. 

A combination of flood tide and onshore wind 
produced the least dispersion and the highest 


counts. , , , 

In a survey of sewage outfalls m Los Angeles, 

Knowlton (12) found that the coliform count 
decreased more rapidly than could be accounted 
for by dilution alone. After collectmg samples 


with high coliform counts at bathing beaches 
distant from the outfall, he concluded, “These 
conditions lead me to believe that B. colt con- 
tamination may be caused by bathing only.” 


Survival in Sea Wafer 

It is obvious from these earlier references that 
an appreciation of the problem existed long 
before there were adequate means for studying 
it. Conflicting reports on the effect of sea water 
on enteric micro-organisms pointed up the need 
for much additional work. Although subse- 
quent st udies did not all agree in their results, 
they have shown conclusively that there are 
factors present in sea water which decrease the 
survival of enteric organisms. 

Trawinski (IS), from his observations of the 
survival of various enteric pathogens in sea 
water and in the water from sewage outfalls, 
found that several members of the typhoid 
group survived for shorter time periods in the 
outfall water than in water from the open sea. 

Burke and Baird (14) reported that fresh 
water bacteria could survive equally well in 
fresh or salt water. 

Ivoftnek (15), after attempting to grow a 
number of fresh water and soil bacteria in media 
made with sea water, concluded that, although 
(he micro-organisms could grow quite well on a 
sea water medium, in nature they have only a 
latent development in the sea. 

The cholera vibrio was observed by Km- 
bayashi and Aida (16) to survive, on the a'ver- 
age, for only 10 days in the water of Keelung 
Port, Formosa, but in the laboratory it sur- 
vived longer. 

In a series of carefully conducted experi- 
ments Beard and Mendowcraft (11) studied 
the survival of pure cultures of S. typhosa and 
Escherichia coli. The organisms were put into 
cells made essentially of a semipermeable mem- 
brane, and the cells were suspended in San 
Francisco Bay. After 35 days no typhoid 
bacilli and few coliforms could be recovered 
from the cells. 

Experiments using laboratory cultures of the 
test micro-organisms are of questionable value 
since it has been shown that laboratory-propa- 
gated strains have a greater resistance than 
naturally occurring bacteria (2. 18). The re- 
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icity factor is insufficient to lurounl, for ihe ob- 
served death rates or survival times. 

Presence of Other Toxic Substances 

The presence of other toxic substances has 
been stressed in recent years. 

Zobell and Felt ham (36) were among the 
first to make specific mention of the. possible 
presence of such substances. 

AYaksman and Carey (30) spoke of “certain 
controlling factors'* injurious to free bacterial 
development, hut made no attempt, to charac- 
terize them. 

Careful experimental work is described in an 
article by Zobell already cited (IS). The test 
bacteria were submerged in the sea within Coors 
porous porcelain filter tubes impregnated with 
collodion. Tliis semipermeable membrane per- 
mitted the passage of chemical substances from 
the sea water into the bacterial suspension but 
did not. permit bacterial passage into the sea 
water. It was found that the death rate of 
sewage bacteria suspended in autoclaved sea 
water or sea water which had been passed 
through a Berkfeld filter was lower than that 
of bacteria in raw sea water. 

A similar observation was made by Kiribay- 
ashi and Aida (16 ) , who noted that cholera vib- 
rios survived longer in boiled and sterilized 
sea water than in the untreated liquid. 

Beard and Jleadowcraft (17) concluded that 
the death rate of E. coli and S. typhosa was 
higher in unfiltered sea water than in filtered 
sea water. 

Ivrassilnikov (1/0) found that a bactericidal 
factor also was present in the waters of the 
Black Sea. This factor was active against E. 
coli and was removed by passage of the water 
through a Seitz filter as well as by boiling or 
by heat sterilization, and its effect was overcome 
by the addition of organic matter. At a con- 
centration of 0.1 percent of peptone it was com- 
pletely absent. 

The data of Ketehum, Carey, and Briggs 
(27) showed that there was a bactericidal prin- 
ciple in sea water which could be destroyed al- 
most completely by autoclaving but only par- 
tially by boiling. This factor was not related 
in any simple way to the chemical composition 
of sea water. They suggested that the factor 


may he an antibiotic substance or an autolytie 
or degenerative product of the coliforms them- 
selves. 

In a continuation of this work, Vaccaro, 
Briggs, Carey, and Ketehum (J/l) determined 
that sea water treated by boiling, autoclaving, 
pasteurizing, and chlorinating had reduced bac- 
tericidal activity. 'The addition of organic 
matter also produced reduced activity although 
not as much as did sterilizing the sea water. 

As part of an investigation of the viability 
of sewage bacteria with respect to shellfish 
purification, Sherwood ( 1/2) found that growth 
generally occurred in autoclaved sea water but 
not in raw sea water. By passing the treated 
water through sterile porcelain filters the effect 
of autoclaving was removed. Treated sea 
water which supported the growth of E. coli 
would not permit the persistence of heavy 
infections of S. typhosa or Salmonella 
paratyphi B. 

De Balsac, Bertozzi, and Gaudin (43) ob- 
served that the bactericidal activity of sea wa- 
ter was independent of salinity, decreased with 
sample age until it disappeared after 8 to 10 
days, was thermolabile, and persisted after pas- 
sage of the water through a Chamberland filter. 

It has clearly thus been established that sea 
water contains a potent toxic factor which is 
thermolabile. The isolation and identification 
of this factor has as yet to be accomplished. 

Presence of Bacteriophage 

Numerous investigators have confirmed the 
presence in sewage of bacteriophages active 
against enteric bacteria. 

As early' as 1896 Hankin, cited by d’Herelle 
(44 ) , noted the effects of bacteriophages. 

Arloing, Senipe, and Chavanne (45 ) , as a re- 
sult of their experiences, believed that the dis- 
appearance of fresh water bacteria in the sea 
was due to the action of specific phages. 

Guelin (46), who is one of the foremost stu- 
dents of bacteriophage and its sanitary signifi- 
cance in water, found that bacteriophages ac- 
tive against the coli-typhoid dysentery group 
were present in the port of Roscoff (France). 
The number of phages varied directly with the 
degree of sewage contamination. However, no 
conclusions were drawn as to the role these 
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G. The possible presence in the sen of inactive 
bacteria which are capable of developing only 
under more favorable conditions of tempera- 
ture. aeration, and food supply. 

7. The lack of sufficient nutriment in the 
water. 

8. The antagonistic relations of other micro- 
organisms. 

It. will be convenient to discuss the more im- 
portant of these categories separately. 


Presence of Inorganic Sails 


The most potentially toxic substances present 
in sea water, on the basis of concentration, are 
inorganic salts. The salinity of Surface sea 
water is given by Zobell (/) as from 3.3 to 3.7 
percent. Xear river mouths and other areas of 
fvesh water dilution, this concentration of salts 
may be appreciably reduced. In inland seas, 
it may he greater. The effect of high salt con- 
centrations on fresh water or enteric bacteria 
may be due to differences in osmotic pressure 
or to the presence of specific inhibitory salt 
concentrations. 

As early as 1890, de Freytag (S3) investi- 
gated the effect of concentrated solutions of 
sodium chloride on a variety of bacteria. Un- 
fortunately, be did not mention the salt con- 
centrations used, nor did lie compare the 
survival times with any fresh water controls. 
He found that, although the typhoid bacillus 
survived for longer than f> months, the cholera 
bacillus died out within G to 8 hours. 

After comparing the growth of several fresh 
water bacteria on media containing varying 
concentrations of sea water, Ivorrnek (15) con- 
cluded that the test organisms could grow quite 
well on a sea water medium. Furthermore, sea 


water exerted no marked autolytic effect. 

Reporting on the extension of this work, 
Konnek (34) noted that fresh water bacteria 
usually do not compete successfully in the sea 
with marine bacteria. 

The survival of bacteria in an 0.S5 percent 
saline solution and in distilled water was com- 
mred by Ballantyne (35), who showed that m 
cither menstruum-in the absence of nutn- 
ents— micro-organisms, including typhosa, 
were able to survive up to 32 months. 


Burke and Baird (JJ/) assumed that the prin- 
cipal factor of difference in fresh water or salt 
water survival of bacteria was the concentra- 
tion of sodium chloride. The results they 
obtained, however, did not support this assump- 
tion. Although no data are given in their 
report, and the test micro-organisms are not 
identified, they claimed that fresh water bac- 
teria survived in sea water nearly as long as in 
tap water. The length of survival depended 
on both temperature and the presence of or- 
ganic matter. Nutrient broths prepared with 
2 to 4 times the concentration of salt present in 
sea water permitted the extended survival of 
of fresh water bacteria. Sea salts other 
than sodium chloride did not affect viability. 
Thus, in general, these authors support the 
viewpoint that inorganic salts affect slightly, if 
at all, the survival of nonindigenous bacteria 
in the sea. 

Zobell and Feltham (36) in a discussion of 
marine bacteria mentioned that “the toxicity of 
sea water for nonmarine bacteria is due not 
only to its high salt, concentration, but to some 
other factor as well,'-’ indicating that they con- 
sidered the salts to exert some toxic effect. 

In a later work Zobell (IS) studied the sur- 
vival of sewage bacteria in artificial and nat- 
ural sea waters as well as in sodium chloride 
solutions. He showed that, the death rates in 
the synthetic solutions were markedly' different 
from those in the chemically similar sea water. 

The Great Salt Lake in Utali obviously does 
not contain sea water, but its salt concentaition 
of more than 25 percent makes it interesting in 
this connection, 

Zobell and Lis associates, Anderson and 
Smith (37), in an attempt to grow E. coli on a 
lactose medium made with lake water, were un- 
able to observe any' gas production or to recover 
viable coliforms. They stated that the lake 
water would kill over 95 percent of the sewage 
bacteria in 1 minute. 

Conflicting results, however, were obtained 
by Fraser and Argali (3S) , who claimed that 
E. coli was not rapidly killed and that the 
length of the survival time increased as the tem- 
perature decreased. 

In summary, it would appear that, the usual 
concentration of salts present in sea water may 
exert some bactericidal action, but that this tox- 
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porntnre; however, at l>° C. approximately DO 
percent survived a 24-hour exposure. 

Ballantyne (55), in his work with physiologi- 
cal saline, found that 8. ty phono also survived 
longer at low temperatures. 

In spite of the conflicting reports on the etl'cct 
of temperature on bacteria in sea water, there 
is no reason to believe that its etl'ect will be ma- 
terially different than it is in fresh water or any 
other aqueous system. Unfortunately, such in- 
formation is equally conflicting, so that, in any 
given environment at ordinary temperatures, it 
is impossible to predict the effect of temperature 
changes other than to say that the tendency for 
increased survival is greater at lower tem- 
peratures. 

Aeration and Food Supply 

The dissolved oxygen concentration, which is 
a function of temperature, pressure, salinity, 
and biological activity, may be used to measure 
the degree of water aeration. 

The only information available on the rela- 
tionship between micro-organisms and oxygen 
content in natural sea water is the observation 
by Buttiaux and Lours (31) that oxygenation of 
sea water did not affect the survival of Sal- 
monella typhbmmum. 

Waksman and Carey (53) showed clearly 
that in stored sea water the oxygen content af- 
fected bacterial multiplication. 

Zobell and Anderson (54) attributed this in- 
crease in numbers to the effect on the solid sur- 
face of the container, rather than to oxygen 
tension. 

Under most circumstances survival, and more 
especially reproduction, of bacteria is associated 
with available nutrient materials. 

Bussell (47) found that multiplication of 
bacteria was quite marked in marine muds 
which are relatively rich in organic matter. He 
did not comment on the survival of bacteria 
in waters containing different concentrations of 
organic matter. 

Burke and Baird (14) believed that the 
presence of organic matter in sea water would 
increase the survival time of nonmarine 
bacteria. 

TVaksman and Carey (39), in their investiga- 
tion of the decomposition of organic matter in 


the sea, concluded that sea water contains 
enough organic substances in true solution to 
support an extensive population of bacteria. 
They did not indicate whether they believed 
.that enteric bacteria or fresh water bacteria 
could thrive in such an environment. 

In another study, Waksman and Varf iovaara 
(.)!)) showed again that rapid and considerable 
increases in bacterial numbers took place fol- 
lowing adsorption of parent bacteria on marine 
muds. The neutralizing effect of organic matter 
on the bactericidal principle in sea water has 
already been mentioned (40, 41). 

Steininger (30) found that at ebb tide the 
concentration of protein in the standing water 
of tidal pools was sufficient to provide fa- 
vorable conditions for tlve multiplication of S. 
paratyphi B. 

An unsigned editorial in the American Jour- 
nal of Public Health (55) commented on the 
destruction of the bactericidal principle in sea 
water by autoclaving but not by boiling (27) 
and suggested that instead of being an anti- 
biotic substance this principle was, in fact, not 
a toxicity but a starvation problem. Thus, 
chemical compounds present, but unavailable 
as nutrients to coliform bacteria, were decom- 
posed by the elevated temperature of the auto- 
clave (but not by boiling) and produced prod- 
ucts “which enable the coliform bacteria to 
maintain themselves more efficiently” (55). 

It should not be concluded that under all 
circumstances the chance of survival or of 
reproduction of the enteric bacteria is improved 
by the presence of organic matter. In the 
event that there is sufficient organic matter 
present to support growth, a competition be- 
tween enteric organisms and saprophytes indig- 
enous to either .the fresh water or marine 
habitat would follow. Generally, the enteric 
organisms would be unequal to the competition. 
If we consider that the total number of bac- 
teria in the sea is a direct function of the con- 
centration of organic matter, it follows that 
there will be more competitors of the enteric 
bacteria as more organic substances occur and 
that these other organisms, either directly or 
indirectly, will reduce the growth and survival 
of the fecal bacteria. This has been shown by 
de Giaxa (4) and Ivofmek (34). 
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phages play in the destruction of enteric 
bacteria. 

De Balsac and co-authors (43) believed that 
the bactericidal activity which they observed 
was not due to bacteriophages. 

There arc too few data available to be able 
to draw sound conclusions on the role played 
by bacteriophages in limiting the survival of 
enteric bacteria in sea water. The indications, 
however, are that the phages are not of the first 
order of importance. 


Adsorption and Sedimentation 


Russell {47) observed that the concentration 
of bacteria in the Gulf of Naples was highest 
in the bottom muds. Although he attributed 
this distribution to the growth and multiplica- 
tion of indigenous bacteria, he showed that 
the mud could take up bacteria which derived 
from the mainland. 


Rubentschilc, Roisin. and Bieljanskv {43) be- 
lieved that the disappearance of coliforms intro- 
duced into the limans or salt lakes of the Odessa 
region, by drainage from sewage fields, was due 
primarily to the adsorption of the bacteria on 
muds. The adsorption capacity of ground sedi- 
ments in the Chadjibey liman for E. coli was 
quite high. The shallowness of the lakes, par- 
ticularly near the shore, and the tidal action 
were responsible for rapid mixing of sediments 
with the surface water. This in turn produced 
conditions favorable to adsorption of bacteria. 

TVaksman and Yartiovaara (Jfi) also found 
that marine muds had marked adsorptive effects 
on bacteria. Sand, on the contrary, possessed 
slight adsorptive properties. 

These results are in accord with accepted 
theories of the nature of soil. Clay and silt, 
which constitute a major portion of the mud. 
are electrically charged, and hence, are ad- 
sorptively active. Sand, however, not only has 
a larger particle size and, thus, has less relative 
surface area, but it is also electrically neutral. 

According to the theory held by Dienert and 
Guillerd (50 ) , sea water is neither antiseptic 
nor inimical to E. coli , but sewage discharged 
into the sea is purified by sedimentation as well 
through the activity of 


as 


In 


a careful study Weiss (5f) determined the 


adsorptive effect of silt taken from rivers and 
estuaries. ITe showed that the degree of ad- 
sorption was a function of particle size and the 
physicochemical nature of the particle. The 
turbidity found in many natural waters was 
high enough to yield measurable adsorption of 
E. coli. The end result of this adsorption of 
bacteria by relatively heavy particles is an in- 
crease in the rate of bacterial removal by sedi- 
mentation. However, sea water generally re- 
duced the adsorptive capacity of .silts, and. 
furthermore, desorption may have taken place. 

It may he concluded that adsoiption and sedi 
mentation of enteric organisms do occur, bat 
they will be affected by the nature of the bot- 
tom deposits, the rate of desorption, and the 
rate of water movement, that is, the factors 
adversely affecting sedimentation. Adsorption 
and sedimentation do not, in themselves, affect 
the survival of bacteria but merely tend to re- 
move the organisms from suspension and con- 
centrate them in bottom deposits where they 
may continue an active existence. 


Sunlight and Temperature 

Although a considerable amount of informa- 
tion on the bactericidal effects of sunlight has 
been accumulated, there are few references deal- 
ing with this effect in sea water. 

Gaarder and Spiirck {53) have studied this 
phenomenon and considered it to play a signifi- 
cant part in the destruction of organisms in the 
sea. In all likelihood it is a contributing factor 
in bacterial destruction but of secondary im- 
portance only. 

The effect of temperature has been mentioned 
in some of the references already cited. 

Burke and Baird (14) found that fresh water 
bacteria inoculated into sea water survived 
longer at 20° to 22° C. than at 7° to 12° C. 

Waksman and Carey (53), in studying the 
effect of storage of sea water on bacterial multi- 
plication, noted that temperature had a marked 
effect on changes in numbers of bacteria. As 
the temperature increased to an optimum, the 
rate of multiplication also increased. 

Fraser and Argali (38) reported that in 
waters of the Great Salt Lake few E. coli sur- 
vived for longer than 8 hours at summer tem- 
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Antibiotics and Animal Predators 


De Ginxa (4) was (lie first to report tlie 
existence in the sen of bacteria antagonistic 
to V. comma. After growing these unidenti- 
fied organisms in mixed culture with V. comma, 
he was unable to produce an experimental 
infection in animals. Pure cultures of the 
vibrio were, on the other hand, quite infectious. 

ICiribayashi and Aida (1G) assumed that the 
.toxic principle in sea water was associated with 
the presence of saprophytic micro-organisms. 

Zobell ( JS ) and Waksman and Hotchkiss 
{32) observed the bactericidal action of sea 
water. 'Waksman and Hotchkiss did not attrib- 
ute this action to a chemical factor. They 
found that the toxic agent did not interfere 
with the decomposition of organic matter as 
measured by oxygen uptake. Since the reduc- 
tion in the number of bacteria was not accom- 
panied by a decrease in oxygen consumption, 
they concluded that other living organisms, 
namely protozoa and other nannoplankton, 
were responsible for the reduction. 

This point of view was held also by Strysznk 
(2G), who believed that the etl'ect of low tem- 
peratures on the increased survival of Sahnon- 
clla cnterldUU, S. typhosa, and S. paratyphi B 
was due to the thermal inactivation of preda- 
tory protozoa rather than to any more direct 
temperature effect. Similarly, when the con- 
centration of organic matter increased, the pop- 
ulation of saprophytes and animal predators 
did the same. From this effect Stryszak in- 
ferred that the predators were most important 
in the elimination of enteric pathogens from 
the sea. 

Posen fold and Zobell (56) , in comparing the 
bactericidal properties of sea water and cul- 
tures of antagonistic marine bacteria, found 
that both the sea water and the cultures suf- 
fered losses in activity after filtration through 


bacteria-proof filters and that both were, on 
the whole, active against the same organisms. 
Most of the antibiotic-producing bacteria be- 
longed to the genera Bacillus and Micrococcus. 
Although antibiotic activity against Proteas 
sp S typhivnirhim. and Shigella paraclysen- 
teriae was not shown, activity against several 
-ram-positive bacteria was demonstrated It 
was concluded that the bactericidal actmtj of 
sea water “may be at least partially due to an 


autochthonous flora of antibiotic-producing or- 
ganisms” (5G). 

Vaccaro and co-workers {!,!) believed that 
a normal population of marine bacteria was a 
necessary condition for bactericidal activity of 
sea water. They said : 

“. . . the preponderance of evidence thus 
points toward an antibiotic action, but it cannot 
be staled categorically that all other possibili- 
ties have been excluded. The character of the 
activity is such that it suggests that the bac- 
tericidal substance is present in very small 
concentration.” 

Ivetclnun, Ayers, and Vaccaro ( 2S ) com- 
pleted a study of a tidal estuary with a mathe- 
matical analysis of the factors contributing to 
the decrease in eolifonn counts and showed that 
bactericidal action was considerably more sig- 
nificant than either dilution or predation. Un- 
evaluated factors were from 3 to 7 times as ef- 
fective as dilution but were not as effective as 
bactericidal action in reducing counts. 

From the foregoing it may be concluded that 
the single most important factor in reducing 
the number of enteric bacteria in sen water is 
a biological one and most likely is the result 
of the production of antibiotic substances by 
marine bacteria. 

Summary and Conclusions 

From a review of the literature on the sur- 
vival of enteric organisms in sea water, it is 
apparent that these organisms can create a 
health hazard in estuaries, bays, and especially 
beaches. The rate of disappearance of the fe- 
cal bacteria is greater than that which would 
be expected from dilution alone. A number of 
factors are implicated. These include the pro- 
duction by marine bacteria of unidentified, lieat- 
labile antibiotic substances; and adsorption and 
sedimentation, predation, and competition for 
the limited food suppljc The net result is a 
partial or complete disinfection or self-purifica- 
tion of sea water. Nevertheless, this bacterial 
destruction should not be relied on as the sole 
protection offered to users of sea water. 
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The methods and plan of a pilot study to obtain definitive data 
on the effects of air pollution on the health of selected cardiac 
and respiratory patients in their homes. 


Measuring Reactions to Air Pollution 

By JOHN J. PHAIR, M.D., and MAURICE L. THOMSON, M.B., Ph.D 


T HE nature and extent of the ell'ect of air- 
borne contaminants upon man’s health are 
still matters for speculation. Most of the avail- 
able and very scanty data have been gathered 
from three sources — the broad field of indus- 
trial toxicology, the several studies of catastro- 
phes involving large groups subjected to ex- 
traordinary exposures (epidemic situations), 
and in the analyses of morbidity and mortality 
records. 

Clinical and toxicological studies have their 
principal application in the protection of the 
industrial worker. The studies usually are sup- 
plemented by experimental investigations with 
animals and men to permit controlled observa- 
tions of changes resulting from contacts with 
noxious materials. However, toxic and irritant 
materials rarely give trouble in an industrial 
environment until they are present in concen- 
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trillions far greater than ever recorded in the 
usual urban situation. Consequently, values ob- 
served in the plant or obtained in the labora- 
tory' are not easily applicable to community 
problems. 

An epidemic is defined as an unusual and 
widespread occurrence of disease. The catas- 
trophic smog incidents and various accidents 
fall into this category. Since they represent the 
extremes, the amount of usable information 
contributed is therefore necessarily limited. 

Analyses of excess morbidity and mortality 
rates in areas of low and high pollution un- 
fortunately have definite deficiencies. If such 
data are used, we must assume that uncontrolled 
factors, such as age, race, and socioeconomic 
status, have no significance. This assumption 
obviously is not warranted in the face of con- 
siderable evidence to the contrary. 

Epidemiological Approach 

Although the three sources of data have cer- 
tain applications, they do not give enough in- 
formation to permit the formulation of accept- 
able solutions for the low-level air pollution 
problems of cities (endemic situations) . Since 
these situations concern the whole community, 
population studies using epidemiological tech- 
niques immediately come to mind. Today, we 
expect that a rounded investigation will make 
use of all approaches — clinical, experimental, 
statistical, and epidemiological studies of epi- 
demic and endemic exposures. 
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CDC Course in Epidemiology for Nurses 

A 3-week course in communicable disease control is offered by the 
Communicable Disease Center, Public Health Service, Atlanta, Ga., 
to public health nurses and instructors in communicable disease nurs- 
ing, beginning May 6, 1956. 

The course, designed to increase the technical knowledge and skills 
of nurses in the prevention and control of communicable diseases, will 
emphasize epidemiological principles and techniques. 

To a limited number of students, field experience under supervision 
may he available following the completion of the course, May 26. 

For further information and for application forms, those interested 
should write to the director of public health nursing in a State health 
department or to the Chief, Nursing Section, Epidemiology Branch, 
Communicable Disease Center, Public Health Service, 50 Seventh 
Street, N. E., Atlanta, Ga. 
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therefore, to obtain more specific estimates of 
the environment- for correlation with the pa- 
tients’ reactions. Another reason was the re- 
sistance demonstrated daily by smokers and 
workers exposed to relatively high concentra- 
tions of a great, variety of irritants. This 
implied that the observation of apparently 
healthy or even somewhat incapacitated indi- 
viduals would not. give significant results unless 
sizable samples were followed for many years. 

However, some persons are unusually suscep- 
tible — the newly horn and those with chronic 
cardiac or respiratory diseases. Their marked 
sensitivity due to a low respiratory reserve was 
notable, in the epidemic incidents of London, 
Donora, and the Meuse Valley. A further ad- 
vantage can be gained by restricting the choice 
of subjects to such persons. Since they may be 
confined or at least significantly disabled, they 
tend to remain in one locale instead of spending 
one-third of the day at work, one-third at home, 
and the remaining third elsewhere. Because 
exposure in each locale usually differs widely 
both in degree and kind of pollution, the use of 
patients with limited mobility diminishes the 
error of extrapolating environmental measure- 
ments made at 2, 3, or more external sampling 
stations. 

As the planning progressed, various consider- 
ations led the investigative team to an even more 
circumscribed approach for the initial effort- 
use of exact measurements of a small group of 
selected individuals and their environment. We 
now believe that until such observations are 


available, large field surveys cannot be properly 
planned or conducted with any hope of success. 

The Pilot Study 

In our pilot study in Cincinnati, the pollution 
to which the test, subjects were exposed was 
measured specifically. Persons with obviously 
diminished respiratory reserve, as indicated by 
breathlessness, were chosen and followed during 
January through April 1955, in order to in- 
clude several periods of high concentrations of 
air pollutants. These carefully selected indi- 
viduals were believed most likely to react clini- 
cally to variations in degree and amonnt of 
contamination. 

The selected goal was to prove or disprove 
the hypothesis : “Fluctuations in air pollution, 
as measured by soiling of filter paper, are nega- 
tively correlated with variations in the patients' 
well-being as assessed subjectively by diaries 
and questionnaires and objectively by instru- 
mental methods."’ Other useful observations 
were to be made at the same time, for example, 
the effect of temperature and humidity on 
cardiorespiratory patients. 

We also hoped to find a more precise rela- 
tionship between air pollution and well-being 
than is possible by designating pollution as 
high and low. Carefully observed clinical re- 
sponses to many different degrees of air con- 
tamination might supply a curve demonstrat- 
ing a move precise relationship. If a specific 
association could be demonstrated by such an 


Nature of disability of 28 patients studied simultaneously, January- April 1955 



Sex 

Nature of disability 

Ago 



Cardiac 

Chest 

Cardiac and chest 


Male 

Female 

















Male 

Female 

Male 

Female 

Male 

Female 

50-51 

1 

3 

0 

2 

1 

0 

0 

1 

55-59 - 

5 

4 

3 

1 

1 

2 

1 

1 

00-04 

1 

2 

0 

2 

0 

0 

1 

0 

05-09 . . 

2 

2 

2 

2 

0 

0 

0 

0 

70-74 — -- 

2 

1 

1 

0 

1 

1 

0 

0 

75-79- . 

1 

1 

0 

0 

0 

0 

1 

1 

S0-S4. - 

2 

0 

1 

0 

1 

0 

0 

0 

85-89 _ 

1 

0 

0 

0 


0 

0 

0 

Totals . 

15 

13 

7 

7 

5 

3 

3 

3 
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The starting point for the classical studies 
of infectious disease usually has been an identi- 
liable clinical reaction. At. first. \ve search for 
the agent, or, if it is known, the demonstration 
of its characteristics and mode of transmission. 
Later, we try to determine host, parasite, and 
environmental factors governing the incidence 
and prevalence of the disease. 

However, man is resistant, and resilient. lie 
can withstand and adapt, to stresses and insults. 
This ability differs with age, sex, race, nutri- 
tional state, and other variables, but man's re- 
actions are frequently subelinical, nebulous, or 
transitory. This is particularly true of ex- 
posures to toxic materials in the low levels 
found in community air contamination. 

Accordingly, some workers believe air con- 
taminants in low concentrations will never be. 
demonstrated as the primary cause of disease 
but can be evaluated only as possible contrib- 
uting factors. The epidemiologist learns 
early to accept, the concept of disease as a sum- 
mation of a complex of host, agent, and environ- 
mental factors. However, the community and 
industry insist, upon exact quantification of sin- 
gle variables, particularly in pollution prob- 
lems. 

Past and present attempts to apply epidemi- 
ological techniques to air pollution studies have 
been elementary and limited in scope. These 
attempts have dealt with persons in respiratory 
contact with a complex of materials in widely 
varying degrees of duration and concentration. 
The objective usually has been to relate all ill- 
nesses having any possible relationship to these 
exposures, however slight. This goal lias been 
forced upon the investigators because they must 
work without a definite clinical reaction, spe- 
cific or nonspecific, associated with such ex- 
posures. Accordingly, their findings are re- 
ceived and interpreted with enthusiasm or with 
doubt, depending upon the desires and motives 
of their audience. 


Today, communities require the extension and 
refinement of epidemiological observations by 
carefully comparing selected components of a 
population exposed to accurately described 
environmental conditions. The proper selec- 
tion of indexes, therefore, is all-important. 
The difficulties encountered in the use of mor- 
bidity and mortality rates for the common 


respiratory and cardiac diseases are well 
known. 

Still, the average duration of upper respira- 
tory diseases or asthmatic attacks, the modal- 
ity rate of individuals with cardiac or pulmon- 
ary lesions, and similar measurements may 
deserve investigation. Whether they will serve 
or not will require many careful trials. At 
flic moment, no entirely satisfactory study has 
ever been designed, and it is generally accepted 
that (he search for methods to measure objec- 
tively human reactions to air contaminants 
must continue. 

Such studies are not entered into lightly. 
The goal, essentially, is to relate the incidence, 
severity, and outcome of a group of clinical 
reactions, which may have a variety of etiologi- 
cal agents, to the presence or absence of a com- 
bination of air pollutants which may vary, 
absolutely or relatively, from time to time. 
Since precise morbidity surveys are costly and 
difficult, and the objectives are so illusory, few 
have been attempted. None thus far have 
succeeded in relating human disease unequivo- 
cally to differences in air pollution. 

Preliminary Planning and Observations 

Recognizing the limitations of analytical ob- 
servations, a project to determine the feasibility 
of morbidity surveys was planned. The pri- 
mary objective was to determine if practical 
investigations could be designed to permit rea- 
sonably accurate descriptions of the incidence, 
prevalence, and prognosis of disease in a popu- 
lation exposed to varying concentrations of an 
contaminants under urban conditions. 

A field team, working under the close super- 
vision of a competent advisory committee, was 
formed to conduct appropriate trials and test 
procedures and to appraise possible indexes. 
It seemed desirable and requisite to exploit- 
carefully all the various approaches before 
planning or embarking on a large-scale investi- 
gation. 

One reason for this attitude was the con- 
siderable doubt of the validity of characteriz- 
ing atmospheric pollution as high or low. The 
extreme variability of measurements and the 
significant overlapping of the observations 
have long been x-ecognizecl. It seemed essential, 
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omdei\ For this invest igntion, we believe t.lmt 
a single interval will be snllicicnl but tlio most 
informative of the three will he chosen after 
preliminary trials with each subject. 

Ch'imctcr. In spite of many known sources of 
inaccuracy, the oximeter test of blood oxygena- 
tion has proved useful for following the prog- 
ress of patients if cross-checked by simultaneous 
arterial puncture and gas analysis. In this 
study where variability from time to time was 
all-important and the other errors were not 
critical, it oil'ered the advantage of being inde- 
pendent of patient cooperation, but the value of 
the observations is questionable. 

Respiration. The maximum inspiratory and 
expiratory pressure test, not yet adequately eval- 
uated, was included because of the rapidity and 
ease of use in the patient’s home. It furnished 
some information on the relative, contribution 
of viscous and elastic components of the lung 
to the total resistance and served as an index of 
patient variation. 

Measurement ; of the Environment 

Pollutants. We selected the American Iron 
and Steel Institute (AISI) automatic smoke 
sampler to estimate the concentration of air con- 
taminants. This device gives an indication of 
the atmospheric concentration of “smoke” by 
aspirating air through white filter paper. 
Transmission of light through the spots ob- 
tained was used as a crude index of the amount 
of pollution in the patients’ environment. 

Temperature and humidity. Temperature 
and humidity were recorded by an 8-day auto- 
matic thermohygrograph. The temperature 
was obtained by a bimetallic unit and the hu- 
midity by a bundle of human hairs, each oper- 
ating individual recording pens. These instru- 
ments were checked at weekly intervals by more 
accurate psyclirometers and readjusted if 
necessary. 

Location and servicing. Since the protocol 
required that the patient’s environment be con- 
tinuously sampled, these mechanisms were en- 
closed in a soundproof box, placed in or near 
the bedroom. Although the noise level was not 
great, the need to protect the instruments and 
to insure the patient against the possible ir- 
ritation induced by the constant hum and peri- 
odic clicks, forced the development of an elabo- 


rate cabinet. It also seemed wise to fuse all 
circuits to avoid damage to the home or instru- 
ment wiring. The nurses checked and serviced 
the devices at each visit. The machines re- 
corded for a week. 

Other measurements. Although smoke was 
chosen as a crude index of the pollution faced 
by the patient, it is not to be inferred that it 
is the only, or even the principal, injurious com- 
ponent. Four Wilson sequence samplers were 
obtained to ascertain the extent of correlation 
between S0 2 (or total acid) and the concentra- 
tion of smoke. This is a satisfactory instru- 
ment, but it is not entirely suitable for home 
installation because of the noise of the pump 
and the need for daily servicing. Therefore, 
they were used only in carefully selected loca- 
tions. There was reason to assume that, except 
in the neighborhood of a major effluent, the 
levels of smoke and SO : would correlate reason- 
ably well in Cincinnati. 

The observations were adjusted to the com- 
munity measurements of the United States 
Weather Bureau, the Cincinnati bureau of 
smoke inspection, and the Public Health Serv- 
ice Robert A. Taft Sanitary Engineering Cen- 
ter. High volume samples were obtained at 
five points. There were 20 dustfall stations 
and 3 smoke samplers in regular operation. 
These records of the external air in Cincinnati 
were correlated with the household observations. 

Statistical Analysis 

The technique of multiple linear regression 
will be used to evaluate the results. A separate 
regression anatysis will be performed for each 
of the pulmonary function tests and for certain 
groupings of the subjective symptoms. We 
assumed that the value of each of these tests 
and symptoms can be represented by a model 
of the form 

Y t =B 0 +B 1 X, + R = X = + . . . +B 47 X47 +E, 

where 7 t is the ith observation of one of the 
tests or symptoms ; and X’s are certain reduced 
variates identifying lapse of time, patient, and 
environmental conditions at the time of meas- 
uring I , or during the preceding week ; and 
E, is the observational error. The effect of time 
will be removed by a second order polynomial : 
the effect of absolute differences in patient’s 
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approach, the methodology for further studies 
could be arranged readily. A failure to show 
an association with these precise measurements 
would have a greater significance. 


Patient Selection and Followup 

Twenty-eight persons were recruited through 
out-patient departments, private physicians, 
and institutions for the aged (table) . This was 
the. smallest sample expected to supply defini- 
tive results. Twice as many would have been 
better. However, in addition to limitations im- 
posed by the cost of instruments, serious diffi- 
culties were encountered in recruiting the 
proper type of cooperative patient who lived in 
a significantly polluted area. 

Practical considerations required modifica- 
tion of the original criteria. One patient was 
hospitalized almost immediately, and it was 
necessary for various reasons to drop four more 
patients and to select, others. Changes of this 
nature were required throughout the trial. 
Forty patients were followed for varying pe- 
riods. Immobilization of the patient in the 
home became more important, not only because 
the measurement of atmospheric pollution was 
most specific there, but also because failure to 
contact the patient at the proper time upset the 
statistical plan and increased the work of the 
staff of visiting nurses. 

The hmg function tests employed were bet- 
ter adapted to following the progress of chest, 
than of cardiac patients. However, this series 
contains few chest patients, although they were 
chosen whenever possible, because : 

1. Such individuals appear to remain at 
work or at least spend more time outside their 
homes, until the disease becomes advanced and 
they are hospitalized. 

2. They tend to reside in the less smoky areas 


of the town. 

3. Epidemic smog incidents have indicated 
that cardiac patients are almost equally sus- 
ceptible to atmospheric pollution. 

Furthermore, tuberculous patients were de- 
liberately avoided because the disease is fre- 
quently focal. Allergic asthmatics were like- 
wise excluded because, ordinarily, allergens 
could be expected to vary independently of 


atmospheric pollution. 

In the plan, the group was 


to be under obser- 


vation by December 1, 1954. Unavoidable de- 
lays in assembling the equipment and the need 
for soundproof cabinets forced postponement 
until early January 1955. We hoped for the 
occurrence of a sufficient number of inversions 
to permit an appraisal of fbe value of this 
approach. 

I li this experimental effort, we were primarily 
concerned with variations in the. individual 
patient's condif ion. The results do not depend 
upon changes in the sensitive individuals as a 
group from the beginning to the end of the 
trial period or on terminal differences between 
groups of patients exposed to different levels of 
air contamination. Thus, the weekly observa- 
tions of the individual subjects are much more 
important than his physical condition before 
and after the trial period. Nevertheless, the 
clinical assessments were made as complete as 
possible. 

The most important part of the pilot study 
was to determine and record at, frequent inter- 
vals changes, however slight, in the patients' 
well-being. The success or failure in this effort 
depends largely upon such observations. The 
patients were asked to maintain a diary record- 
ing the occurrence or exacerbation of 12 symp- 
toms. These were selected principally to elicit 
any unusual irritation of the upper respiratory 
tract and to record the dav-by-day state of the 
cardiorespiratory system. Some were included 
to test the validity of the record. 

Visiting nurses recorded the pulse, tempera- 
ture, and respiratory rate, checked the diary, 
and noted any relevant change in the environ- 
ment. To reinforce the subjective findings, 
they made certain objective measurements 
of lung function at predetermined intervals. 
If such epidemiological investigations of air 
pollution are to be pursued properly in the 
future, simple portable tests, readily adaptable 
to field requirements, must be developed. This 
has been given much thought, and some work 
has been done. Much more work is required, 
and we believe that this pilot study will be justi- 
fied by indicating fruitful approaches to this 
question alone. However, the following were 
selected arbitrarily' for objective measurements. 

Timed vital capacity. The proportion of the 
total vital capacity' expelled in 1, 2. or 3 seconds 
can be determined readily by' the Gaensler vitnl- 
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level of response will he removed by the corre- 
sponding terms in the model for eneh patient; 
and relevant environmental conditions are also 
represented in the model. In the light of these 
considerations it seems reasonable to assume 
that the /i\ will be normally and independently 
distributed so that the usual tests of significance 
can be used. This assumption, of course, can 
and will be checked. 

The sums of squares and crof-s-products for 
the variates will be obtained by punch-card 
equipment, and the resulting matrix will be 
manipulated with aid of electronic calculation. 


Results 

It is far too early to report or speculate about 
the observations. During the course of this 
initial study, an enormous number of observa- 
tions were made, and the analyses, as have been 
indicated, will not be simple nor quickly made. 
Even this aspect of the project is considered 
essentially experimental and will require trial 
with various approaches. 


Study Extension and Continuation 


From the experiences of the past year, it is 
obvious that a determined effort should be made 
to obtain or develop simpler and more sensitive 
and objective methods for the assessment of 
respiratory efficiency. For example, the weight 
of the instruments, particularly the vitnlom- 
eter, is at the upper limit. Also, it is essential 
to find a means for measuring the diffusion 
component of the respiration mechanism in the 
patient's home. Several other techniques are 
available, but each must be modified to meet 
the peculiar requirements of field investiga- 


tions. 

In view of the importance of eye irritation as 
a symptom in certain situations, we believe it 
is worthwhile now to consider the development 
of a quantitative objective method of measur- 
ing this reaction to air contaminants. Tenta- 
tive steps have been made in this direction, but 
apparently a great amount of careful work will 

'^Furthermore, the continuous recording of the 
concentrations of particles of respirable size 
with the AISI samplers in the patients horn , 


il feasible, should be supplemented by measure- 
ment of gaseous acids. Only a brief trial of the 
Wilson sequence sampler was carried out in 
this pilot, study. Also, no satisfactory method 
of silencing has been developed, and this defect, 
coupled with the need of frequent servicing 
limits their use in human habitations. 


Summary 

'Fhe desirability for expanding investigations 
dealing with the many problems of atmospheric 
pollution has been accepted by all. They rank 
among fhe most important challenges remain- 
ing in fhe field of public health today. The 
immediate need for safe and practical disposal 
of airborne wastes and for rational controls 
cannot he ignored by the community, its indus- 
tries. or the public health agencies. 

Many of the proposed solutions are contro- 
versial because (he reactions of man on exposure 
to common air contaminants at the low concen- 
trations customarily found have not been de- 
scribed unequivocally. Lacking acceptable 
clinical evidence either pro or con, reasonable 
and rational control procedures cannot be in- 
stituted. Additional and more detailed epi- 
demiological studies relating the reactions of 
man to this hazard are urgently needed. 

We have outlined the pilot study now in prog- 
ress in Cincinnati, in which the atmospheric 
pollution exposure of the subjects has been 
measured specifically and the effects of various 
concentrations have been sought in those indi- 
viduals most likely to show measurable changes. 
Tn the event that an association between pollu- 
tion and well-being is demonstrated, the meth- 
odology for further studies can be described 
easily. It may even be possible to institute an 
alarm system based on the behavior of cardio- 
respiratory or other sensitive patients followed 
in this way. On the other hand, with the pre- 
cise measurements employed, a failure should 
have greater significance. 

This approach is only one of many: it may 
succeed or it may fail. However, until human 
disease can be shown to be related to community 
air pollution in an acceptable fashion, the con- 
troversies regarding the degree and kind of con- 
trol for air contaminants will continue. 
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isopropyl oil, cerlain cancer-producing pctro- 
Icum derivatives, and radioactive ores and gases. 
Significant amounts of recognized cancer-pro- 
ducing chemicals, moreover, have been demon- 
strated in the exhaust, of gasoline or diesel 
engines and in (ho atmospheric pollutants of 
English and American cities. They arc con- 
tained also in (he dust of asphalted roads and in 
tho carbon black constituting a considerable 
component of automobile tires. The number, 
variety, and amounts of cancer-producing con- 
taminants of the general and occupational en- 
vironment have grown during recent decades 
with the development of modern industry and 
the increased use of industry -related prod- 
ucts. Numerous epidemiological observations 
strongly suggest that industry-related factors 
have played an important causal roll in the rise 
of lung cancers in the industrialized countries 
of the Western World observed during the last 
50 years. 

Epidemiology 

The general epidemiological evidence sup- 
porting this concept is as follows : While a real, 
definite, and progressive rise in lung-cancer fre- 
quency has been noted since the turn of the cen- 
tury, this development revealed marked varia- 
tions in its time of onset, in its relative degree, 
and its progression rate in different countries 
and localities. In some countries, a rise in lung 
cancer death rates did not become apparent un- 
til after 1930 (Denmark, Norway, Italy). In 
others, and particularly in highly industrialized 
countries (Germany, Switzerland, England), 
this change was demonstrable soon after 1900. 

English, German, Austrian, and American 
observations show consistently and significantly 
higher lung cancer death rates for inhabitants 
of urban-industrialized areas than those pre- 
vailing for rural areas. 

Industrial life insurance male policyholders 
coming from low-income groups and engaged 
in manufacturing, mining, transportation, and 
other occupations with possible and often spe- 
cific respiratory health hazards were found to 
have lung cancer rates which were 30 to 50 
percent higher than those present for general 
policyholders, mainly composed of white-collar 
workers and the self-employed. 


There was not only a marked irregularity in 
the progression rates of lung cancer deaths and 
morbidity for 10 different metropolitan areas 
in the United States, according to surveys made 
in 1937 and 1917, but the annual lung cancer 
death progression rates in the United States 
were higher for 1914-30 than for 1931-44. Al- 
lowing a 20-year latent period, one would ex- 
pect that the progression of the death rate in 
recent years would be much higher than in the 
early period, if cigarette smoking would repre- 
sent a major causal factor in the rise of lung 
cancer frequency. 

Considering the remarkable variations in the 
male-female sex ratio at different times, in dif- 
ferent localities and different demographic 
groups ranging even during recent years from 
1 : 1 to 50 : 1, it is most imlikely that such dis- 
crepancies and changes are attributable to fluc- 
tuations in the intensity of one single factor, 
such as cigarette smoking, but appear to be due 
to alterations in the type and extent of action 
of a broad spectrum of environmental carcino- 
genic agents affecting the members of the two 
sexes to different degrees. Men are for occu- 
pational and environmental reasons more in- 
tensely and consistently exposed to a variety of 
known environmental cancer-producing atmos- 
pheric pollutants than women. 

The various lung cancer-causing agents elicit 
lung cancers of various structural types. No 
special type of lung cancer is characteristic for 
any special carcinogenic factor. None of the 
main structural types was rare at any time or 
lias any exclusive connection with cigarette 
smoking. 

There does not seem to exist any parallelism 
between the lung cancer death rate and the per 
capita consumption of cigarettes for different 
countries. In fact, the rise in lung cancer death 
rates parallels as closely, or even more closely, 
the rise in production and/or consumption rates 
of motor fuel, coal tar, petroleum products, and 
several carcinogenic metals and minerals, or the 
construction of asphalted roads, than that of 
cigarettes. 

Industry- Related Factors 

Occupational and epidemiological investiga- 
tions present additional circumstantial evidence 
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Environmental Causes of Lung Cancer 

By W. C. HUEPER, M.D. 


T O BE SCIENTIFICALLY acceptable, 
an}' theory on the etiology' of lung cancer 
must reflect a critical, balanced, and competent 
analysis of the enfii'c epidemiological, medical, 
and experimental evidence concerning the types 
and environmental distribution of and contacts 
with all known or suspected exogenous agents 
incriminated in respiratory carcinogenesis for 
environmental, occupational, or medical rea- 
sons. It is only through such scrutiny that 
significant and worthwhile information may be 
obtained as to the relative role which the various 
individual respiratory carcinogens have played 
and are playing in the production of lung can- 
cer. The following facts and observations 
form an important and integral part of such 
an assessment. 

A large amount of factual and circumstantial 
evidence of epidemiological, clinical, patho- 
logical, and experimental types incriminates a 
number of general environmental and specific 
occupational air pollutants in the causation of 
cancer of the lung. Exposure to these agents 
exists for considerable parts of the population 
in general as well as for large groups of indus- 
trial workers. Epidemiological observations 
on hand indicate that only a part of the environ- 
mental agents which may cause lung cancer are 


Dr. Hueper is head of the Environmental Cancer Sec- 
tion of the National Cancer Institute, Public Health 
Service, chairman of the Cancer Prevention Commit- 
tee of the International Union Against Cancer , and a 
past president of the American Society for the Study 
of Arteriosclerosis. He is the author of more than 
200 publications on environmental cancer and re- 
ice! subjecis. including He boot "Oecupulianal 
Turner, end Allied Diseases, ” published m 1942. 


known. However, an appreciable number of 
them have been identified, such as dusts and 
fumes of nickel, chromium compounds, arseni- 
cals. asbestos, coal tar, soot, vapors or mists of 
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<he lips tuul oral mucosa arc constantly bathed 
in (lie tarry liquor oozing from the t ip of the 
cigarettes and despite the contact of these parts 
with the smoke coming from the cigarettes, 
there is no statistical association with cancer 
of these parts. 

The claim that no tarry material exudes from 
the cigarette lip cannot be taken seriously, con- 
sidering the well-known fact that chronic cig- 
arette smokers have notoriously dark-brown- 
stained fingers. 'There is, on the other hand, not 
a single case of cancer of the fingers attributable 
to cigarette tar available, which would form the 
equivalent to the numerous cases of coal tar can- 
cers of the hands placed on record. Such a 
lack of confirmatory medical evidence cannot 
conveniently be disposed of by assuming a spe- 
cific “immunity of the skin of the first three 
fingers” to tobacco far. 

The claimed absence of a positive association 
between lung cancer and the habit of inhaling 
cigarette smoke also is inconsistent with the 
rule that the incidence rate of occupational can- 
cers increases with the intensity of exposure to 
a carcinogen. The medical considerations on 
cigarette-smoke cancer of the lung thus reveal a 
number of serious and fundamental defects and 
contradictions. 

Carcinogenicity of Industrial Agents 

Experimental investigations have furnished 
ample proof of the carcinogenicity of many of 
the agents involved in the production of hu- 
man respiratory cancer of occupational ori- 
gin. 

Such an experimental evidence is available 
for coal tar, pitch, soot, various mineral and 
petroleum oils, nickel, and radioactive sub- 
stances. For the carcinogenic action of con- 
stituents of coal tar there exists for instance, a 
large mass of experimental observations made 
on various species, such as mice, rats, rabbits, 
dogs, and chickens. Specific carcinogenic poly- 
cyclic hydrocarbons, moreover, have been iso- 
lated from coal tar and pitch, soot, mineral 
oils, and cai'bon black, and such findings have 
been confirmed by various investigators. 

The experimental evidence concerning a car- 
cinogenic action of tobacco tar, on the other 
hand, is remarkably uncertain. There exists a 


considerable discrepancy in the observations 
made by various investigators as to its carcino- 
genic action on mice and rabbits. While the 
majority either did not find any or a very mild 
carcinogenic effect when tobacco tar was applied 
to the skin of mice or rabbits, two groups of in- 
vestigators reported remarkable results in this 
respect. It is rather disconcerting that the 
latest of these reports made only a year ago 
could not be confirmed by subsequent investi- 
gators using a similar technique and time of 
application of the tobacco tar to the skin of 
mice. 

The best that can be said about the experi- 
mental evidence on hand regarding carcino- 
genic properties of tobacco tar is that it indi- 
cates the presence of mildly carcinogenic agents 
in cigarette tar through the use of hyper-reac- 
tive animals. There is no evidence that these 
observations of the skin of a strain of selectively 
inbred mice have any equivalent in man. Thus 
the practical importance of these observations 
as to cancer of the human lung is at present un- 
certain. 

Conclusions 

1. The total epidemiological, clinical, patho- 
logical, and experimental evidence on hand 
clearly indicates that not a single one but sev- 
eral if not numerous atmospheric pollutants 
are to a great part responsible for the causation 
of lung cancer. 

2. The available data do not permit any defi- 
nite statements as to the relative importance of 
the various recognized respiratory carcinogens 
in the production of cancers in the general popu- 
lation. Additive, cumulative, and synergistic 
effects of several of such agents are a distinct 
possibility. 

3. Observations on occupational respiratory 
cancers, on the other hand, indicate that in re- 
stricted occupational groups exposed to well- 
defined and highly potent respiratory carcino- 
gens all or most of the respiratory cancers found 
are attributable to one single carcinogenic air 
pollutant. 

4. The widespread presence of industry- 
related atmospheric pollutants of recognized 
carcinogenic properties suggests that the recent 
alarming rise in lung cancer frequency espe- 
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in support of industry-related factors ns impor- 
tant causal agents in the production of lung 
cancer. 

An analysis of lung cancer frequency among 
members of seven large industrial groups lists 
nonferrous metal workers with the highest rate, 
followed by transportation workers, while farm 
laborers have the lowest rate. Other invest ica- 

w O 

tions indicate that workers exposed to soot from 
coal- or oil-burning furnaces or powerplnnts, to 
metal fumes and dusts or arscnicals, have ex- 
cessive lung cancer death rates. Included in 
these occupational groups are operating rail- 
road workers, engineers, stokers, chimney- 
sweeps, oilers, furnacemen, mechanics, welders, 
polishers, patent fuel workers, marine engineers, 
wipers, foundry workers, gashotisc workers, tar 
workers, road workers and asphalt ers, sheet- 
metal workers, boilermakers, crane operators, 
smelter workers, mohlers, boiler scalers, lathe 
workers, iron ore mind’s, grain dockers. Since 
the total number of members of such occupa- 
tional groups is considerable, it cannot be main- 
tained that occupational cancer hazards account 
for only an insignificant portion of the total 
lung cancer deaths. It, is, moreover, evident 
that abnormal occupational lung cancer hazards 
seem to exist only for certain groups of work- 
ers and that for this reason they must be related 
to exposures to definite, specific, and identifiable 
substances. There is scarcely any likelihood 
that such occupational differences in lung cancer 
liability are attributable to fundamental dif- 
ferences in cigarette smoking habits between 
members of the various occupational groups. 


Occupational Groups 


Occupational cancel’s of the respiratory or- 
gans (lung, larynx, nasal cavity, and nasal si- 
nuses) provide conclusive evidence of the exist- 
ence of industry- and occupation-related respi- 
ratory cancer hazards for members of well-de- 
fined worker groups having contact with specific 


' & Such respiratory cancer hazards have been 
demonstrated for retort workers of gas manu- 
facturing plants and coke ovens, for workers 
employed in crude paraffin oil pressing opera- 
tions for isopropanol manufacturers, for nickel 
refinery workers, chromate manufacturers and 


chrome pigment handlers, for arsenical insecti- 
cide producers and users, for asbestos workers, 
and radioactive ore miners. The lung cancer 
attack rates for members of these occupational 
groups are many times those found for the gen- 
eral population of same age and sex. While 
the great majority of the victims of occupa- 
tional respiratory cancer are males, because 
only males are employed in most of these haz- 
ardous occupations, whenever females also were 
employed, such as in the asbestos industry, anti 
have the same type and a similar degree of ex- 
posure, there is a trend toward an equalization 
of the lung cancer attack rates for the two sexes. 

Exposures to occupational respiratory cancer- 
producing agents are sometimes characterized 
by a typical symptom complex involving not 
only the respiratory organs but also other tis- 
sues and organ systems. The symptom com- 
plex related to coal tar cancer provides a strik- 
ing illustration of the value of this type of 
medical evidence in support of a specific 
etiology of a lung cancer. 

Medical evidence amply attests to the fact 
that contact of the skin with coal tar pitch, 
asphalt, soot, creosote, and tar oils has been 
responsible for several thousand cases of occu- 
pational cancer of the skin, scrotum, and lip. 
There are, moreover, important cutaneous stig- 
mata characteristic of occupational contacts 
with these products. These manifestations 
form a well-defined symptomatic coal tar can- 
cer pattern consisting of chronic dermatitis, 
comedones, folliculitis, liyperpigmentations of 
the skin, leukoderma, cutaneous atrophies, 
warts, papillomas, cornified horns, and light hy- 
persensitivity. Since respiratory exposure to 
coal tar fumes always entails also cutaneous 
contact with this material, pathological symp- 
toms from both the cutaneous and respiratory 
systems combine in the composition of the 
symptom complex elicited by exposure to coal 
tar and related problems. 

In m.y opinion, the medical evidence sup- 
porting a major role of cigarette smoking in 
the causation of lung cancer, on the other hand, 
is inadequate. It is surprising to note the ab- 
sence of positive statistical associations between 
lung cancer and cigarette cough, although this 
latter symptom is clinically characteristic of 
chronic chain smokers. Despite the fact that 
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Preliminary Report 


Epidemic Outbreak of Poliomyelitis 

in Puerto Rico 

By JUAN A. PONS, M.D. 


S INCE the establishment of poliomyelitis as 
a clinical entity in Puerto Pico in 1928, spo- 
radic cases have been reported each year uni- 
formly throughout the island, w i t li o u t 
significant concentration of cases, except for 
the years 1912 and 194G, when the disease as- 
sumed epidemic proportions, with 117 and 307 
cases, respectively. An annual average of 50 
cases has been recorded during the last 10-year 
period. A total of 31 cases with 4 deaths, uni- 
formly distributed among 18 municipalities, 
was reported during the year 1953. In 1954, 
considerable poliomyelitis was present in Trini- 
dad, Haiti, and Jamaica, and the epidemic in 
Puerto Pico was probably part of the lai-ger 
situation throughout the West Indies. 

Data collected by the bureau of transmissible 
diseases control and by the bureau of crippled 
children of the Puerto Pico Department of 
Health have been combined and used in the prep- 
aration of this preliminary report of an epi- 
demic of poliomyelitis in Puerto Pico. 

During the year 1954, up to the end of the 
month of October, only 21 cases of poliomye- 
litis, with no deaths, had been recorded for 
Puerto Pico. Then, in November, a sudden 
upsurge in the incidence of the disease took 
place in the municipality of Toa Baja, which 
has a total rural population of 13,937 (1950 
census) . During a period of a little more than 
1 month, 27 cases, including 4 deaths, occurred 


Dr. Pons is secretary of health, Puerto Rico Depart- 
ment of Health, San. Juan, P. R. 


in rapid succession in a semirural area of 7,000 
inhabitants, and the epidemic soon spread to 
the surrounding territory. Forty cases, with 5 
deaths, all among residents of rural areas, oc- 
curred in the entire municipality, an attack rate 
of 2S7 cases per 100,000 rural population. 

The epidemic was soon felt in adjacent 
municipalities and in the relatively distant 
municipality of Arecibo, as follows : 

Total 


Municipality cases Deaths 

Bayamon 30 • 3 

Catano - 31 4 

Toa Alta — — 6 1 

Rio Piedras - 14 0 

San Juan__ - 21 1 

Trujillo Alto 5 0 

Juncos 4 0 

Arecibo 22 1 


Total- 134 - 10 


The epidemic form of the disease appeared 
in these municipalities in a chronological order 
that bore a close relation to their distance from 
the first center of dissemination. Scattered 
cases, which showed no tendency to epidemic 
concentration, have occurred in various other 
municipalities, to bring the total poliomyelitis 
cases for Puerto Pico during the 3-montli period 
November 1, 1954-January 31, 1955, to 218 
cases, including 16 deaths. 

Besides its characteristic clinical manifesta- 
tion, the disease has been confirmed by autopsy 
findings and by isolation of the virus. Through 
the cooperation of the United States Army 
Tropical Research Medical Laboratory at San 
Juan, P. R., type I (Brunliilde) virus has been 
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chilly among males may in part be causally re- 
lated to the local and general development of 
modern industry and the use of its products. 

5. While it is possible that cigarette smoking 
has played a contributory role in this respect, 
the total evidence available if critically evalu- 
ated does not favor the concept that cigarette 
smoking represents a major factor. 


G. Since extensive and expensive efforts are 
required for obtaining an effective preventive 
control of the existing respiratory cancer haz- 
ards, rigid measures should be taken to discour- 
age the introduction of new atmospheric air pol- 
lutants of carcinogenic type, especially if they 
are of the general environmental variety which 
are most difficult to control. 
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Distribution of poliomyelitis cases in Puerto Rico, by municipalities, during the 3-month period 

November 1, 1954-January 31, 1955 



Number of Cases Per 1 00,000 Population 

45 - 59.9 
60 and more 


j Jno Cases 

1 .5 - 29.9 

SO 

Under 15 

^ 30 - 44.9 

m 


of age distribution characterizing tropical epi- 
demic poliomyelitis. Five percent of the cases 
occurred in children under 0 months of age, and 
practically 90 percent belong to the age group 

Table 4. Confirmed cases of poliomyelitis in 
Puerto Rico during the 3-month period Nov. 
1, 1954— Jan. 31, 1955, according to severity 
of involvement 


Severity 

Cases 

Number 

Percent 

Total 

218 

100. 0 

Severe 1 

103 

47. 2 

Mild 2 

71 

32. 6 

Cured 3 „ ___ 

18 

8. 3 

Died 4 

16 

7. 3 

Not specified 5 _ 

10 

4. 6 


1 Involvement of one or more extremities, with 
paralytic manifestations. 2 Absence of paralysis. 
Muscular debility of one or more groups of muscles 
only. 3 No residual paralysis or muscular weakness. 
Includes abortive and spontaneous complete recoveries. 
4 Severe cases terminating in death. 5 Data not 
available. Mostly cases treated at home by private 
physicians. 


under o years, with especially marked concen- 
tration in children under 2 years of age (G8 per- 
cent). Only 6 cases, or less than 3 percent, 
occurred in persons aged 10 years and over. 

Table 4 shows the classification of cases ac- 
cording to the severity of involvement, based 
on preliminary evaluation at the termination 
of the acute stage of the disease. 

Aiming at uniformity of classification of 
cases according to severity of involvement, 
after due consideration and discussion by pedi- 
atricians and orthopedic surgeons, the follow- 
ing classification was selected: severe, mild, 
cured, died, and not specified. The number of 
cases in each of these groups (table 4) is sum- 
marized below, according to whether the cases 
were paralytic or nonparalytic. 


Severity 

Number 

Percent 

Paralytic- __ 

i 119 

54. 5 

Nonparalvtic- _ . 

2 89 

40. 9 

Not specified 

10 

4. 6 


1 103 cases; 16 deaths. 2 71 mild; IS abortive. 


From the very beginning of the outbreak, 
control measures "were taken. These consisted 
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Table 1, Municipalities in Puerto Rico in which poliomyelitis was recorded during the period 

Nov. 1, 1954— Jan. 31, 1955 


Municipality 


Aibonito (5) 

Arecibo (7) 

Barranquitas (10) 

Bayamdn (11) 

Cagtias (13) 

Carolina (15) __ 

Catafio (10) 

Comcrfo (22) 

Corozai (23) 

Dorado (25) 

Guaynabo (30) 

Gurabo (31) 

Ilatillo (32) 

Ilumacao (3-1) 

Juncos (3S) 

Lares (-10) 

Las Piedrns (42) 

Loiza (43) 


Population 

Number 
of eases 

Rate per 
100,000 
inhabit- 
ants 

Municipality 

Population 

Number 
of cases 

Rate per 
100,000 
inhabit- 
ants 

18, 191 

1 

5. 5 

Luquillo (44) 

9, 967 

1 

10.0 

/;>, 301 

22 

29. 2 

Manat f (45) 

30, 449 

2 

6.6 

17, 005 

i 

5. 7 

Moca (49) 

21, 614 

1 

4 6 

48, 000 

30 

02. 5 

Morovis (50) 

19, 291 

1 

5.2 

00, 132 

o 

3. 3 

Naguabo (51) 

21,019 

2 

9.5 

29, 224 

l 

3. 4 

Naranjito (52) 

15, 927 

3 

IS. 8 

19, 805 

31 

150. 0 

Ponce (50) __ 

120, 810 

1 

.8 

17, 900 

1 

5. 0 

llfo Grande (59) __ 

10, 051 

1 

6.0 

23, 0S7 

4 

17. 3 

Rio Piedrns (GO) 

143, 989 

14 

9.7 

11, 749 

1 

8.5 

San Juan (04) 

224, 707 

21 

9.3 

29, 120 

5 

17. 2 

San Lorenzo (05) 

29, 248 

1 

3.4 

10, 395 

•> 

12 2 

Toa Alta (OS) 

14, 155 

0 

42.4 

20, S77 

3 

14. 4 

Toa Baja (09) 

15, 7G1 

40 

253.8 

34, 853 

3 

8. 0 

Trujillo Alto (70) 

13, 005 

5 

36. S 

21, 054 

5 

23. 1 

Villalba (75) 

14, 972 

1 

6.7 

29, 951 

2 

G. 7 





10, 208 

T 

0. 2 

Total 

1,233,218 

218 

17.7 

24, 755 

3 

12. 1 






Note; Figures in parentheses refer to key number of municipality (see map). 


isolated in two different specimens of brain tis- 
sue collected at autopsies. 

Table 1 shows, by municipalities, the distri- 
bution of cases of poliomyelitis in Puerto Rico 
and the corresponding incidence rate per 100,000 
population during the 3-month period of the 
study. The incidence rate is more graphically 
expressed in the accompanying map. The 
chart shows the weekly distribution of cases 
throughout the year 1951 and the first weeks 
of 1955. 

The urban and rural distribution of cases 

Table 2. Urban and rural distribution of cases 
of poliomyelitis and corresponding distribu- 
tion of the general population exposed, Nov. 
1, 1954— Jan. 31, 1955 


Residence 

Cases 

Population 1 
exposed 

i 

Num- 
I ber 

i 

Per- 

cent 

Number 

Percent 

Total 

21S 

100. 0 

1, 074, 475 

100. 0 

Urban 

Rural 

115 

103 

52. 8 
47. 2 

571, 099 
502, 776 

53. 2 
46. S 


i 1950 census. 


Table 3. Confirmed cases of poliomyelitis in 
Puerto Rico recorded during the 3-month pe- 
riod Nov. 1, 1954— Jan. 31, 1955, according to 
age and sex 


Age groups 

Sex 

Per- 

cent 

in 

each 

age 

group 

Cumu- 

lative 

per- 

centage 

Male 

Fe- 

male 

To- 

tal 

Total 

120 

98 

21S 

100. 0 



Under 6 months 

6—12 months 

6 

17 

60 

20 

12 

5 

5 

12 

47 

24 

9 

1 

11 

29 

107 

44 

21 

6 

5. 0 
13. 3 
49. 1 
20.2 

9. 6 

2. S 

5.0 

18.3 

67.4 
87.6 
97.2 

100.0 

1—2 years 


5—9 years 

10 years and over.- 


and the corresponding composition of the gen- 
eral population exposed is shown in table 2. 
The distribution of cases corresponds almost 
exactly to the urban-rural distribution of the 
exposed population. 

Table 3 shows the age and sex distribution of 
cases recorded during the period November 1, 
1954-January 31, 1955. This age distribution 
is remarkably similar to the age distribution 
during the previous epidemics in 1942 ( 1 ) and 
1946 ( 2 ) and follows closely the usual pattern 
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PHR Review 


Epidemiology of Leukemia 

By GILCIN F. MEADORS, M.D. 


M OST definitions of leukemia incorporate 
the concept that it is an “invariably fatal 
systemic disease of unknown etiology prima- 
rily involving the blood forming organs . . . 
characterized by widespread, rapid, and dis- 
orderly proliferation of the leukocytes and 
their precursors and by the presence, almost 
without exception, at some time during the 
course of the disease, of immature leukocytes in 
the blood often in very large numbers" (I). 

Leukemia is a rare disease, but because of its 
fatal character it exceeds as a cause of death 
many of the acute communicable diseases such 
as diphtheria, smallpox, and poliomyelitis. In 
1950, it was the stated cause of 8,845 deaths out 
of a total of 210,723 deaths from cancer and 
1,452,454 deaths from all causes. The unknown 
nature of its causation, the fact that it occurs 
most frequently in the acute form in childhood, 
and its invariably fatal outcome contribute to 
making leukemia a matter of interest and con- 
cern to the layman and a challenge to the scien- 
tist, the clinician, and the epidemiologist some- 


Dr. Meadors, noiv a private practitioner in Damas- 
cus, Md., ivas formerly chief of the Technical Serv- 
ices Branch of the National Cancer Institute, 
National Institutes of Health, Public Health. Service. 
This is a revision of a paper presented before the 
Public Health Cancer Association at the 81st Annual 
Meeting of the American Public Health Association 
in New York, November 9, 1953. 


what out of proportion to its position in the list 
of causes of death. 

Clinical Characteristics 

Leukemia occurs at all ages. It has been re- 
ported as present at birth ( 2 ) or as diagnosed 
during the neonatal period ( 3 ), and it has been 
recorded in one woman who was 102 years old 
(.{) . It may be fatal in a few weeks, as far as 
the clinical course is concerned, yet one patient 
was observed for 29 years with the disease in its 
chronic form ( 5 ). 

Morphologically^, leukemia is classified as 
myeloid, lymphoid, or monocytic, according to 
the type of leukocyte or precursor involved. It 
is further grouped into acute and subacute, or 
chronic, types, according to the relative fre- 
quency of the immature or blast forms appear- 
ing in the bone marrow or blood. The percent- 
age of patients with an unclassified cell type 
of acute leukemia varies from hospital to hos- 
pital and ranges from neai'ly r zero to 40 percent 
or more. Aleukemic forms of the disease, with 
normal or depressed total leukocyte counts in 
the circulating blood, have been described for 
most cell types. 

Leukemia is related to other lymphomas, such 
as lymphosarcoma, which occasionally' may first 
become manifest clinically as leukemia or 
which may have a transient or terminal leu- 
kemic phase ( 3 ). Leukemia also occurs ter- 
minally in 20 to 30 percent of the patients 
with polycythemia vera. Hemorrhage, anemia, 
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Weekly numb* of confirmed cores of poliomyelitis in Poor,. Rico during ,h, colendor yen, ,»4 

and January 1955 



chiefly in encouraging early diagnosis, with 
competent free consultation services at all times 
to private physicians by pediatricians and or- 
thopedic surgeons of the department of health; 
prompt hospitalization in our district hospi- 
tals of suspicious or confirmed cases during the 
acute stage for observation, confirmation of 
diagnosis, and proper treatment, with subse- 
quent followup treatment of residual paralysis 
or muscular weakness at the termination of the 
acute stage in a convalescent hospital with 
specially trained personnel and without limita- 
tion of hospitalization period required by each 
individual case; and followup observation of 
home cases in our diagnostic and plastic clinics. 


Gamma globulin has been administered to 
familial and other intimate contacts under 10 
years of age of known poliomyelitis cases, and 
general instructions frequently have been given 
to the public through the daily press and radio 
programs. 

REFERENCES 

(1) Sheplan, L. B., and Trelles, B. H.: Infantile pa- 

ralysis in Puerto Kico. Puerto Rico J. Pub- 
Health & Trop. Med. 19: 120-131, September 
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(2) Puerto Rico Department of Health : Annual report 

of the commissioner of health, fiscal year 1916- 
1917. San Juan, P. R., General Supplies Ad- 
ministration, pp. 109-110. 
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registration area, prior to 1933, di<l not. include 
all of the State? and (lie District of C-olmnbia. 
The mortality rate lias increased during nearly 
every one of those IS years, and the rate of in- 
crease lias remained nearly constant for the en- 
tire period. In 1050, the rate for all males was 
G7.4 and for females 49.S per 1 million. 

The question as to whether (his observed in- 
crease is “real.’' that is, whether the risk of an 
individual developing leukemia is increasing or 
whether the risk is only “apparently" increas- 
ing, is the subject of considerable discussion. 
It is agreed that a portion of (lie increase is 
apparent and due to the changing composition 
of the population, with a relative increase in 
the numbers and proportion of older individ- 
uals who are known to have an increased risk 
for developing leukemia. This part of the ap- 
parent increase in rate may be estimated and 
an adjustment of rates made. Another part of 
the apparent increase is generally attributed to 
increased, improved, and more frequently used 
diagnostic services for leukemia, and to more 
public and professional interest in the disease. 
The influence of the latter factors has not been 
evaluated numerically, except for exceedingly 
crude estimation. And the amount of increase 
is dependent, to a, great degree, on the convic- 
tions of the observer. Thus, when the ques- 
tion is restated, “Would you estimate that im- 
proved medical care and public and profes- 
sional interest account for much or little of the 
increase in mortality from leukemia ?” it is ob- 
vious that either less equivocal evidence or a 
direct method for estimating the real increase 
is required. 

Age, Race, and Sex Selection at Death 

Gilliam (G) has recently published an anal- 
ysis of leukemia deaths by age, race, and sex, 
based on United States mortality experience 
during 1949. He showed that the risk of death 
from lymphatic leukemia was higher during 
each of the first two decades of life than 
during the third and fourth decades combined. 
From tlie fifth decade on there is a marked in- 
crease of risk with longevity. The risk of death 
from myelocytic leukemia is less than that from 
lymphatic, and there is no secondary peak in 
risk during childhood. The risk of death 


Figure 1. Annual death rate per million popu- 
lation for all forms of leukemia, by sex, United 
States, 1933-50. 



from all forms of leukemia is higher for males 
than for females in both white and nonwhite 
races, the male to female ratio being 1.5 for each 
race. The ratio of white to nonwhite death 
rates for all forms of leukemia is 2.0 for males 
and 2.3 for females. 

Urban-Rural Distribution 

The reported mortality from all forms of 
leukemia and aleukemia during the years 
1944—48 was examined for urban-rural differ- 
ences in the United States. Average annual 
mortality rates, according to age and sex, were 
calculated for urban and rural residence (see 
table). Urban rates are almost consistently 
higher than corresponding rural rates for each 
age and sex group. In diseases for which the 
precision of diagnosis is dependent on more 
difficult or specialized procedures, this type of 
phenomenon is usually ascribed to the relative 
availability of medical care. 

When these data are plotted on a semiloga- 
rithmic grid (fig. 2), a changing order of dif- 
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intercurrent. infection and toxemia, and symp- 
toms arising from enlargement, of the liver and 
spleen are characteristic of the clinical disease. 
The rapidity of development and severity of 
symptoms, the number and duration of remis- 
sions, and the length of survival have classically 
distinguished the acute from (he chronic clini- 
cal course. Degree of response to specific 
chemotherapeutic agents may provide an addi- 
tional dimension for differentiation of sub- 
groups. 

The relative frequency of the acute and the 
chronic forms in both clinical and autopsy 
series suggests that the acute form is more com- 
mon in children and youths, and the chronic 
form occurs more frequently in older persons. 
Frequency distributions from these and simi- 
lar sources cannot be related to the population 
at risk. The apparent difference in age selec- 
tion of acute leukemia, in particular, may be of 
a different order from that currently accepted. 


Problems of Classification 


As pointed out by Gilliam ( G ), (he classifi- 
cation of leukemia in the sixth revision of the 
International Lists of Diseases and Causes of 
Death (1918) is probably as detailed as is real- 
istic for routine recording of deaths. It pro- 
vides for classification of leukemia by cell type, 
but no distinction is made between the acute 
and chronic forms of these entities. Until 
1910, the International List included all leu- 
kemia under the general term of “anemia.” 
From that date Hodgkin's disease was tabu- 
lated under “leukemia"’ until 1921. when the 
two entities were given separate rubrics. Be- 
tween 1938 and 1948, the two forms “leukemia” 
and “aleukemia” were distinguished by the 
International List but with no indication of cell 


type or clironicity. 

* Sacks and Seeman (7) explored the sources 
of error in the reporting of leukemia as a cause 
of death. They came to the conclusion that the 
system of diagnosis ancl of classification, as 
established by the fifth revision of the Inter- 
national List' (1938), led to an understatement 
of deaths from leukemia, but that joint cause 
selection had no significant effect. Congenital 
leukemia is known to be overlooked as a cause 
of neonatal death (2) ■ Other diagnoses, which 


possibly have been overlooked, are leukemia 
occurring in elderly patients who have died 
presumably from other diseases of old age and 
in patients of all ages who have died of a ful- 
minating infection relating to an undiagnosed 
acute leukemia. This latter category has prob- 
ably decreased in importance because of the 
effectiveness of antibiotic therapy. Beneficial 
results from the use of cortisone and chemo- 
therapeutic agents in addition to radiation and 
blood transfusions make it likely that in the 
future a larger proportion of patients with 
leukemia, or suspected leukemia, will be hos- 
}>it nlized at some time during the course of their 
illness. Increased specificity of diagnosis can 
be expected and should result in more accurate 
death certification, followed by less under- 
recording of leukemia as a cause of death. 

In his search for clues to the etiology of 
leukemia, the epidemiologist must almost per- 
force be dependent on records designed and as- 
sembled for other specific purposes. Sources 
for clues to the epidemiology of leukemia in- 
clude mortality records, cancer case registers 
and surveys, clinical and laboratory records, 
and results of studies of experimental leukemia. 
The characteristics of leukemia as determined 
from these sources arc at times confusing, if not 
contradictory, and the question may be raised 
as to whether “the leukemias” is not a more ap- 
propriate term than “leukemia.” The acute 
ancl chronic forms of leukemia exhibit such 
wide differences in the clinical course, response 
to therapy, age selection, ancl mieropathology 
that they may be considered as different entities, 
with some manifestations common to both. 

Vital ancl clinical records should not be 
neglected as sources of leads for more detailed 
and specific studies despite the problems in- 
volved in diagnosis and classification of indi- 
vidual cases of leukemia and questions that may 
be raised about the adequacy of such records. 
The trend in mortality from leukemia, as the 
stated cause of death in the United States reg- 
istration area, has been reviewed by Sacks and 
Seeman (7), who reported an increase in the 
crude rate from 19 per 1 million population in 
1900 to 3 1 per 1 million in 1940. Trends in 
mortality rates from leukemia, according to 
sex, are shown in figure 1 for 1933-50. This 
period is used because the United States death 
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death rate per million population 


Figure 2. Average annual death rate for all 
forms of leukemia per million white popula- 
tion, according to age and sex, for urban and 
rural residents of the United States, 1944-48. 


males 



AGE 


FEMALES 



AGE 


cedent events are reported, and (he evidence, 
with regard to some, is mounting that they pro- 
vide conditions “sufficient** to induce leukemia. 
Ilueper (11) in his text on occupational tumors 
has provided the most exhaustive consideration 
of these factors. 


Exposure to Radiation 

Wynder (12 ) , in a discussion of the practical 
aspects of cancer prevention, reviewed the evi- 
dence for the relationship between the develop- 
ment of leukemia and prior exposure to 
radiation or to chemicals suspected of having 
luikemogenic properties. His evaluation of 
present knowledge of these factors was that “no 
good evidence was at hand” except with re- 
spect to radiation and possibly with respect to 
benzol. TVynders conclusion with regard to 
radiation was based, in part, on analyses by 
March and Ulrich of the mortality among 
radiologists from leukemia. 

For a 20-year period ending in 1948, March 
(13) computed ratios of deaths from leukemia 
to all deaths for radiologists (4.68 percent) and 
for nonradiologist physicians (0.51 percent). 
He concluded that the risk of death from leu- 
kemia among radiologists was 9 or 10 times that 
of nonradiologist physicians. Dublin and 
Spiegelman (H) compared age-adjusted death 
lates from leukemia for male physicians (11.4 
per 100,000) to the rate for the white male pop- 
ulation (G.5) and found a ratio of 1.75. Later 


(hey found the number of deaths from leukemia 
among radiologists during 1938-42 was “sev- 
eral times (he number expected on the basis of 
the mortality experience of all male physi- 
cians” (15). 

Poller (16) cited age-standardized rates for 
mortality from cancer exclusive of leukemia 
and from leukemia for radiologists, all other 
physicians, and for all white American males 
of (ho same age. lie concluded that the mor- 
tality from leukemia was 3.5 times greater for 
radiologists aged 35-74 than for other pliysi- 
cians, and 8.5 times that of all white males of 
similar age. These ratios are somewhat less 
than the estimates of March. It was his im- 
pression that part or all of the increase in the 
leukemia mortality took place at the expense 
of the total mortality from all cancer, including 
leukemia, though he was unable to confirm this 
from the data available. 

The fact that all persons, with even more 
prolonged exposure to radiation or to chemicals, 
do not develop leukemia (for example, not all 
radiologists die of leukemia) suggests that for 
those who do not succumb, some condition or 
conditions “necessary” to leukemogenesis are 
not operative. It has been frequently suggested 
that presence or absence of a hereditary predis- 
position might explain some of the vagaries of 
the behavior of the disease in a human popula- 
tion, that is, that a “cancer diathesis” might be 
a necessary condition for leukemogenesis. 

Genetic Predisposition 

Videbaek (17) published in 1947 the results 
of a genealogical study in Denmark of the fam- 
ilies of 209 leukemic probands selected from 310 
leukemia patients on the basis of availabilitj' of 
sufficient family data. The study was con- 
trolled with the families of 200 nonleukemic 
persons. Leukemia was found to have been 
diagnosed in members of 17 of the 209 families 
of leukemic probands (8.1 percent) , and in only 
1 of the 200 families of controlled nonleukemics. 

Videbaek discussed genetic mechanisms 
which are consistent with the production of 
familial aggregates of disease of this order and 
came to the conclusion that human leukemia 
seemed to be generally dependent on, among 
other conditions, a nonspecific hereditary pre- 
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Average annual mortality rales from all forms 
of leukemia per 1 million white population for 
urban and rural residents, according to age 
and sex, United States, 1944-48. 


Age in years 

Male 

Female 

Urban 

Rural 

Urban 

Rural 

0-1 

61. 56 

50. 17 

54. 81 

40. 99 

5-0 

38. 30 

25. 00 

20. 84 

19. 30 

10-1-1 

27. 43 

15. 4S 

19. 93 

14. 31 

15-19 

30. 61 

21. 97 

17. 10 

12. 70 

20-24 

20. 29 

21. 5S 

13. 90 

12. 95 

25-29.. 

22. 50 

17. 19 

17. 20 

12. 45 

30-31 

31. 20 

20. 47 

22. 05 

15. 33 

35-39.. 

30. 20 

20. 52 

2S. 00 

IS. Si 

40-44. _ 

39. 43 

29. 00 

30. 28 

23. 15 

45-49 

57. 28 

37. 75 

47. 05 

32. 14 

50-54 

80. 00 

59. 42 

00. 17 

42. 59 

55-59 

120. 32 

89. 21 

97. S5 

03. 07 

00-04. 

ISO. OS 

1 15. 93 

104. 74 

SO. 75 

05-09 

22S. 45 

M l. 07 

140, 30 

102, 53 

70-74. 

292. 71 

200. 52 

109. S9 

127. 57 

75 and over 

3 IS. 93 

1S4. 13 

174. 39 

107. H 

Total 

07. 35 

45. S3 

4S. 39 

32. 75 


fere nee in rates at different ages becomes ap- 
parent. The greatest urban-rural differences 
in mortality rates for white males appear to bo 
at ages 10-14 and 30-39; for white females at 
ages 10-19 and 25-39. The least urban-rural 
differences in rates for white male mortality ap- 
pear to he at ages 20-24 and 0-9; for white 
females at ages 20-24 and 0-9. The white male 
experience was the largest in total number and 
was selected for statistical examination of the 
variability of urban to rural ratios. Analysis of 
variance techniques were applied, and the var- 
iation between age groups was significantly 
greater than could be accounted for by chance 
alone. This does not appear consistent with 
the hypothesis that urban-rural differences in 
leukemia mortality are attributable for the most 
part to urban-rural variation in the availability 
of medical care. 


Clemmesen, Busk, and Nielsen (S) examined 
the topographical distribution of leukemia in 
Denmark and published diagrams showing the 
trend of rates of mortality attributed to all 
forms of leukemia for the years 1931-45, by sex 
and by density of population at place of resi- 
dence. Age composition was not considered. 
Rates for residents of rural areas tended to be 

K than for raMento »< «» "' ,th 


provincial towns somewhere in between. An- 
nual fluctuations in the rates were wide, how- 
ever, and the tendency in these data toward an 
urban-rural difference is not remarkable. 

Socioeconomic Distribution of Deaths 

From rather meager published data, the 
higher death rates for leukemia appear to occur 
more commonly in the more prosperous seg- 
ments of the population. The two pieces of eri- 
dence cited display quite similar trends of 
increase in rates from lower to higher economic 
status. 

The older data are from the registrar gen- 
eral's report dealing with mortality in England 
and Wales during the years 1930-32 (0. 10). 
Decedents were classified according to recorded 
occupation info five classes: class I, profes- 
sional : class III, skilled artisan; class V, labor- 
ers and unskilled workers : classes II and TV , in- 
termediate and mixed types of occupations or 
types not readily assignable to classes on either 
side. Deaths of men and married women only 
were considered in the analysis. The men were 
classified according to their own occupation and 
the women according to the occupation of their 
husbands. Standard mortality ratios for leu- 
kemia deaths in each class exhibited a progres- 
sive decrease from class I to class V. This 
trend is directly opposite to similar ratios com- 
puted for deaths from all forms of cancer. 

More recently, Sacks and Seeman (7) grouped 
census tract populations into eight classes ac- 
cording to median monthly housing rental and 
computed average annual death rates from all 
forms of leukemia for the .years 1939-43. Aside 
from an irregularity in the trend, probably aris- 
ing from the small number of cases involved, 
tlie death rates from leukemia increased with 
corresponding increases in average rentals. 


Other Etio logical Factors 

In 1938, Forkner (1) wrote that “in a minor- 
ity of [human] cases some disease or incident 
can be found in the patient’s life to which the 
leukemia is sequential in time, and to which, in 
some degree, it may be related, but in the 
majority of cases no such antecedent is demon- 
strable.” Each year newly observed ante- 
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Clues to Suicide 


By EDWIN S. SHNEIDMAN, Ph.D., 
and NORMAN L. FARBEROW, Ph.D. 


T HE IMPORTANCE of the phenomenon 
of suicide is gauged by the fact that more 
than 20,000 people take their lives each year in 
the United States ( 1 ). Professional psychi- 
atric, psychological, and social services might 
save many potential!}' suicidal persons if the 
danger is anticipated. In our continuing study 
of suicide at the Veterans Administration 
Neuropsychiatric Hospital in Los Angeles 
County, Calif. (2-4), we are attempting to dis- 
cover a few of the danger signals. 

A basic point of view implicit in our study is 
that wo believe suicide to be motivated by soci- 
ologic, cultural, ecologic, psychological, and 
many other factors (5-8) . Another basic point 
of view is our belief that meaningful studies of 


Dr. Shneidman is chief for research. Psychology 
Service, Veterans Administration Neuropsychiatric 
Hospital, Los Angeles, and research associate. Uni- 
versity of Southern California. He is also associate 
executive editor. Journal of Projective Techniques, 
editor of “Thematic Test Analysis,” published in 
1951, and author of the “ Make a Picture Story” test, 
mentioned herein. Dr. Farberow is clinical psy- 
chologist, Veterans Administration Mental Hygiene 
Clinic, Los Angeles, and instructor in the extension 
service of the University of California at Los 
Angeles. 

In its original form this paper was presented at 
the annual meeting of the American Association 
for the Advancement of Science, Berkeley, Calif., 
December 28, 1954. 


suicide can effectively use the scientific method 
of experimental control. 

Our' purpose at this time is to describe an 
experimental approach in the investigation of 
psychological factors in suicide and to report 
a few tentative results. Although our study is 
limited to the psychological aspects of suicide, 
it does not preclude other important aspects of 
the phenomenon studied by Cavan, Dublin and 
Bunzel, Durkheim (5-7 ) , and others. 

Three Types of Raw Materials 

Our raw materials are psychiatric case his- 
tories, psychological test results, and suicide 
notes. We have attempted to obtain adequate 
control data for each category so that statistical 
comparisons might be made. 

Case Histories 

The names of adult male suicides were ob- 
tained from the weekly lists of all suicides in 
the Los Angeles County Coroner’s Office for 
the period 1944—53. By checking the names of 
completed suicides with rosters of former pa- 
tients of Veterans Administration neuropsy- 
chiatric hospitals in the county, we collected the 
psychiatric case histories of 32 adult male pa- 
tients who, some time after discharge from the 
hospital, had killed themselves. 

The case histories of the 32 suicides were then 
checked with the case histories of an equal num- 
ber of control cases in each of 3 comparable 
categories of neuropsychiatric hospitalized 
males : a group of 32 males who had attempted 
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disposition to cancer. He estimated that this 
predisposition is present in at least 20 percent 
of the population and is partly dependent on 
one or several genes which determine, to some 
degree, the localization of the cancer. 

There was no attempt in this study of gene- 
alogies to define the “other conditions’ on which 
the occurrence of leukemia might be dependent. 
And since familial aggregates of similar order 
have also been observed for diseases of both in- 
fectious and environmental etiology no conclu- 
sions can be drawn with reference to the relative 
importance of genetic factors in the production 
of human leukemia. 

Summary 

1. Variations in age, sex, race, and socioeco- 
nomic selection of leukemia are reviewed and 
data on urban-rural distribution of deaths from 
leukemia in the United States are presented. 

2. The finding that death rates from leukemia 
at certain ages are significantly higher in urban 
than rural populations of the United States, 
while at other ages they are of the same order, 
appears to be inconsistent with a hypothesis 
that the higher crude rates in urban population 
can be accounted for by superior diagnostic 
services in cities. 

3. From the published data reviewed there is 
no evidence that hereditary influences or ex- 
posure to leukemogenic agents are mutually ex- 
clusive in the etiology of human leukemia nor 
that they may not be considered jointly as co- 
leukemogenic factors. 
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In collecting these data we followed much 
the same procedure used for obtaining the case 
histories. The lists of suicides in Los Angeles 
County were checked against the hospital 
rosters. Then the previously administered psy- 
chological tests on individuals who had subse- 
quently committed suicide were found. Psy- 
chological tests on comparable groups of indi- 
viduals who had attempted suicide, threatened 
suicide, or who were nonsuicidal were obtained 
next, and the test results among the four groups 
were compared. 

However, only the test results for 96 of the 
12S subjects — the nonsuicidal subjects and those 
who attempted or threatened suicide — have been 
analyzed so far. Data for those persons who 
had been tested and who subsequently commit- 
ted suicide have not yet been collected in num- 
bers sufficiently large to be subjected to 
statistical analysis. 

Suicide Notes 

For our third set of raw materials, we col- 
lected 721 genuine suicide notes with the co- 
operation of the Los Angeles County Coroner’s 
Office. The notes were written during the 
period 19I4 through 1953. Some were written 
by men, some by women, others by children. 
The writers were as young as 13 and as old as 
96. 

There are practical, as well as theoretical, 
difficulties in obtaining control data to match 
with genuine suicide notes. A practical diffi- 
culty is that notes written by people who have 
threatened or attempted suicide are hard to ob- 
tain inasmuch as they are usually 7 destroyed. 
To obtain control data, we asked certain indi- 
viduals, carefully matched with the genuine 
suicide-note writers, to write the simulated sui- 
cide note they 7 would leave if they 7 were going 
to take their own lives. 

The names of the people we asked to partici- 
pate were obtained from such community 7 
sources as labor unions and fraternal groups. 
In recognition of the moral and ethical over- 
tones associated with suicide, we employed pre- 
liminary screening tests, interviews, and other 
safeguards in order to screen out anyrnne who 
might be upset by 7 writing a fictitious suicide 
note. 

Our last step was to analyse the genuine and 


pscudosuicidal notes and to relate the statis- 
tically significant results to the major psychi- 
atric, psychoanalytic, and psychological hy- 
potheses about suicide. 

Results of Research 

The following findings come from the re- 
search in process and are tentative in nature. 

Case History Comparisons 

.From our studies of the four sets of psychi- 
atric case histories (2), we concluded: 

1. It is practically 7 impossible to distinguish 
a potentially suicidal person from the details 
of his case history alone, however stressful or 
traumatic it lias been. 

2. Seventy-five percent of the subjects who 
committed suicide had a. history of having 
previously 7 threatened or attempted suicide, 
although a suicide threat or gesture is not neces- 
sarily the mark of a potential suicide. 

3. Almost half of the individuals who com- 
mitted suicide after leaving the hospital did 
so within 90 days after having been discharged. 

As to the first finding, there were few dif- 
ferences in the case history details among the 
four groups. For example, as many people in 
one group as in another were only children, 
came from broken homes, had a history of sui- 
cide in the family, and so forth. 

From all the comparisons made of the 4 
groups we found that only a diagnosis (see 
table) of reactive depression or paranoid schizo- 
phrenia differentiated the 3 suicidal groups 
(completed, threatened, and attempted suicide) 
from the nonsuicidal group. Only a history 7 of 
mental hospitalization among members of the 
family distinguished the completed suicide 
group from the other 3 groups. All other com- 
parisons yielded negative results. 

Although it is true that not all people who 
have attempted or threatened suicide go on to 
commit suicide, the contrary fact’ — our second 
finding— is even more striking; that is, there is 
a large percentage of suicides, specifically 75 
percent in our study, who have a history of 
having threatened or attempted suicide. This 
fact would seem to indicate that suicidal ges- 
tures (attempts or threats) may be considered 
as danger signals and must be taken seriously. 
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suicide, a group of 32 who had threatened 
suicide, and a group of 32 who had no suicidal 
tendencies. In the 4 groups selected, all 12S 
subjects were male, white, and most of them 
were from 20 to 40 years old although the ages 
ranged from 20 to GO. 

We have analyzed the 128 case histories in 
terms of more than 100 different social, eco- 
nomic, cultural, and psychological categories, 
and have computed the statistical significance 
of the differences among the 4 groups. 
Samples of the categories used for analysis 
are : family history details, economic level, par- 


ents' age at the time of various events in the 
subject’s life, educational and vocational 
achievements, marital status, and psychiatric 
diagnosis — an example of which is presented in 
the accompanying table. 

Psychological Tests 

For our second type of raw data, v‘e col- 
lected test results on the Rorschach ink-blot 
technique, the Thematic Apperception Test, the 
Make a Picture Story test, and the Minnesota 
Multiphasic Personality Inventory, among 
others. 


Diagnostic classifications of subjects in suicide study 


Classifications 

Completed 

suicide 

1 Attempted 
suicide 

1 Threatenec 
suicide 

1 Non- 
suicidal 

Neurotic 

Reactive depression _ 

5 

7 

G 

0 

Hysteria 

1 

1 

1 

1 

Anxictv reaction __ 

2 

2 

3 

5 

Phobic reaction. 

0 

0 

1 

0 

Obsessive-compulsive neurosis 

0 

0 

1 

0 

Dissociative reaction __ _ 

0 

0 

0 

1 

Iseuropsvchintric mixed and/or undetermined reaction 

0 

2 

2 

1 

Total 

S 

12 

14 

S 

Psychotic 

Schizophrenia, simple. . 

0 

0 

0 

2 

Schizophrenia, hebephrenic 

0 

1 

0 

0 

Schizophrenia, paranoid -- -- 

9 

6 

6 

3 

Schizophrenia, catatonic 

1 

0 

0 

1 


0 

1 

0 

4 

Schizophrenia, mixed _ _ - 

1 

1 

4 

2 

0 


1 

0 

0 


2 

0 

2 

0 


0 

1 

0 

0 

1 

0 


0 

0 

0 

Involutional melancholia 

1 

0 

0 

Total - 

15 

10 

12 

13 

Orga nic 

0 

0 

0 

0 

1 

0 

0 

0 

1 


0 

0 

0 


1 

1 

0 


0 

1 

0 


0 

1 

1 


0 

0 

0 

Total - 

1 

3 

1 

2 

Miscellaneous 

1 

2 

0 

2 

1 

1 


0 

2 

1 

Emotional instability | 

0 

1 

0 

Inadequate personality 

0 

0 

0 

1 

Character disturbance, 

0 

0 

1 


Psychopath 

7 

1 

3 


Alcoholism 

0 

1 

0 


Schizoid personality 

8 

7 

5 

9 


32 

32 

32 

32 

Grand total 
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What might, our findings indicate about sui- 
cide-note writers? 

We interpreted the higher percentage of neu- 
tral thoughts expressed by the genuine-note 
writers to indicate two important, although 
quite contradictory, feelings on their part and, 
in addition, to reflect a basic difference in the 
attitudes of the two groups of winters. 

The genuine-note writer has apparently ac- 
cepted and incorporated the idea that within a 
short time he will not be alive. He therefore 
instructs and admonishes in relation to the 
many details of continued living which lie will 
not be able to pursue himself. 

The fictitious-note writer, although he can ap- 
parently fantasy the “affect” of suicide, inas- 
much as the number of relief statements and 
discomfort statements are proportionately the 
same, does not take that additional step of con- 
verting his fantasy into the “reality” of immi- 
nent absence. 

In other words, only the genuine suicide- 
note writer can fantasy his really being gone. 
At the same time, there is a distinct contradic- 
tion between his decision to die and his listing 
of things to do and his plans for the future. 
It is as though he were exercising power and 
command in these directions, as if he somehow 
were making sure his plans would be carried 
out. It is a kind of unrealistic feeling of om- 
nipotence and omnipresence on the part of the 
suicidal individual which may reflect in part 
some of the confused, illogical, and paradoxi- 
cal motivations in the entire act. 

We noted that the discomfort statements in 
the simulated suicide notes were only mildly 
negative but that similar statements in the 
genuine notes were characterized by deeper and 
more intense feelings of hatred, vengeance, de- 
mand, and self-blame. As used at this time, 
however, the discomfox-t measure does not re- 
flect these differences. 

Some Words of Caution 

In addition to the fact that our project deals 
only with some of the psychological aspects of 
suicide, as revealed in case histories, psychologi- 
cal tests, and suicide notes, some other limita- 
tions of the study should also be made explicit. 

The data we have analyzed so far are re- 


stricted to a specific period (1944 to 1953) and 
to a specific area (southern California) and. 
therefore, cannot be representative of all times 
and all locations. 

We wish to point out also that, although the 
721 suicide notes in the study represent almost 
100 percent of the suicide notes written in Los 
Angeles County during the 10-year period 
1944-53, only about 15 percent of the suicides 
in the county have left notes. Thus, the con- 
clusions about the psychology of suicide from 
this source may possibly contain some as yet un- 
disclosed sampling biases. 

Our clues about suicide are to be taken only 
as an interim report of tentative findings from 
a continuing study. We hope, within the next 
few years, to report more definite information 
about the psychological nature of suicide from 
which a clearer theoretical understanding of 
its motivations can be obtained and, perhaps, 
even some clues as to how its prevention and 
control can be evolved. 

Summary and Conclusions 

The following five points are offered as a 
summary of the findings and implications of 
this interim report : 

1. Three-fourths of our subjects who com- 
mitted suicide had previously threatened or at- 
tempted to take their own lives. This means 
that suicidal behavior, whether attempted or 
threatened, must be taken seriously, inasmuch 
as the next suicidal “gesture” may be the final 
one. 

2. Almost half of the individuals who com- 
mitted suicide did so within 3 months of having 
passed an emotional crisis and after they seemed 
to be on the way to recovery. This means that 
physicians and relatives must be especially 
ca.utious and watchful for at least 90 days after 
a person who has been suicidal appears to be 
improving. 

3. On the basis of comparisons among psy- 
chological tests, it appears that the person who 
threatens suicide seems to be more emotionally 
disturbed than the person who attempts suicide, 
but both must be taken seriously and watched 
carefully at least for 3 months. 

4. The comparison of genuine suicide notes 
with simulated suicide notes indicates that the 
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The results of this study do not permit us to 
state whether the same percentage would apply 
in a general population. Nevertheless, the find- 
ing docs suggest that suicidal threats and at- 
tempts are a danger signal in the type of sui- 
cidal population found in a neuropsychiatric 
hospital or sanatorium. 

Clinical observations in the psychiatric lit- 
erature coiToborate the finding that almost half 
of the individuals who did commit suicide after 
leaving the hospital did so within 00 days after 
discharge. Tims, it appears that even though 
persons of observed suicidal tendencies arc 
judged to have improved sufficiently to be ready 
to function in the community again, they are 
in a dangerous period. It is not possible to 
state what might be the result of keeping such 
patients in the hospital another 00 days with- 
out further detailed, controlled investigation. 

This third finding has implications for tim- 
ing discharge from treatment and for continu- 
ing vigilance in behalf of these emotionally dis- 
turbed individuals. It would seem that if a 
person has been making suicidal attempts or 
threats, his physician and relatives must be es- 
pecially cautious for at least 3 months after 
lie appears to he improving and after he seems 
to be on his waj' to recovery. 


Psychological 1'cst Comparisons 

Our study (3) of the psychological tests for 
those who attempted suicide, threatened sui- 
cide, or who were nonsuicidal resulted in the in- 
teresting finding that there are differences 
among individuals heretofore loosely classified 
as “suicidal.' 5 The people who threatened sui- 
cide seemed to be more emotionally distuibed 
than the people who had attempted the act. 

There were some differences between people 
who attempt suicide and threaten suicide. Spe- 
cifically, individuals who have threatened sui- 
cide show more guilt, aggression, irritability, 
and agitation — in a word, more disturbance — 
than do individuals who have attempted suicide. 
Those who have attempted suicide are more 
like the nonsuicidal mental hospital patients, 
except perhaps more withdrawn. It is almost 
as though the attempt itself had operated in an 
abreactive and therapeutic manner and had 
lessened the immediate seriousness of the per- 
sonality disturbance. This temporary relief, 


however, does not mean the emotional state 
ceding suicide will not return. 

Genuine and Simulated Notes 

From the preliminary comparisons of g( 
ine and simulated suicide notes (//), we are' 
senting on]}- the results of our npplicatioi 
the Discomfort-Belief Quotient, a teclmi 
developed by Mowrer (,<?) . 

Jlowrer's technique is used to measure 
relative amounts of discomfort thought m 
relief thought units, and neutral thought u 
contained in case history materials or in st 
incuts made during psychotherapy sessi 
The thought unit is a discrete idea, regard 
of number of words. The Discomfort-Re 
Quotient was deemed to be applicable to 
analysis of genuine and simulated suicide m 
for indications of the current emotional : 
ideational state. Thirtj’-three male, wli 
Protestant, married, native-born, genuine : 
cide-notc writers were matched man for in 
by age and occupation, with 33 nonsuicii 
simulated-note writers. 

The total number of thought units was s 
nificantly higher in the 33 real notes than 
the fictitious notes, indicating that the genui 
note writers apparently feel the need to ! 
more in this last communication. 

With respect to the “discomfort 55 stnteinei 
or the statements of guilt, blame, tension, i 
gression, and the like, we found no statistica 
significant difference between the proral 
number of discomfort units expressed by t 
srenuine suicide-note writers and those < 

o 

pressed bj r the simulated-note writers. 

As for the number of “relief" statements, 
statements which were pleasant, warm, lovii 
and which denoted relief from tension, 
found no quantitative difference between t 
genuine notes and the simulated notes. 

It was in regard to the “neutral" 5 stateinen 
the statements free of expressions either of te 
sion or of release from tension, that the not 
revealed the greatest significant different 
The genuine suicide notes contained much t 
higher percentage of neutral thought units. C 
inspection, we found them to be mostly stat 
meats giving instructions and admonitions ai 
sometimes listing things to do. 
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The American Heart Association and Federal. State , and local health 
organizations work together to further research , community service, 
and education in the cardiovascular diseases. 


Cardiovascular Diseases and Public Health 

By JOHN W. FERREE, M.D., M.P.H. 


• One out of every sixteen persons in tlie 
United States has some form of cardiovascular 
disease. 

• One out of every two deaths in this country 
is from a disease of the heart or blood vessels. 

• Approximately 17G million workdays are 
lost yearly because of heart disease. 

• Cardiovascular diseases accounted for the 
major or secondary impairment in more than 
42 percent of those receiving aid under the 
Bureau of Public Assistance of the Social Se- 
curity Administration program for the perma- 
nently and totally disabled, as shown in a 
cross-section survey. 

• Cardiovascular diseases are long-term dis- 
eases; hypertension, for example, has an aver- 
age course of 20 years. 

• In the general population, 3 percent of un- 
treated streptococcal infections are followed by 
rheumatic fever; among those who have had 
rheumatic fever, the figure can be as high as 50 
percent. 

• A recent stucty of the caseload of the In- 
structive Visiting Nurse Association in Balti- 
more indicated that 46 percent of the nonma- 
ternity cases had some disease of the heart or 
circulatory system as the principal diagnosis. 


Dr. Ferree is director of community services and 
education, American Heart Association, Neiv York, 
N . Y. He was formerly State health commissioner 
of Indiana. 


All these are persuasive — if coldly statisti- 
cal — reasons for firmly placing the cardiovascu- 
lar diseases in the public health domain. The 
American Heart Association has long recog- 
nized the public health implications of heart 
disease, and the concept of community respon- 
sibility in prevention, diagnosis, treatment, and 
education is basic to its philosophy. 

The association regards the person with heart 
disease as a person with social, economic, and 
personal problems which bear not only on him- 
self and his family but on the community as 
well. It follows that these problems lend them- 
selves in great measure to successful attack by 
organized community effort, long accepted as 
a criterion for public health action. These car- 
diovascular disease problems, then, are defi- 
nitely a public health responsibility. 

History 

Community action to help the cardiovascular 
disease patient has from the start been one of 
the primary concerns of the American Heart 
Association. 

The first organized effort to collect and apply 
information on heart disease was made by a 
group of New York physicians whose interest 
was sparked by pioneer cardiac rehabilitation 
work being done at Bellevue Hospital. In 
1916, they formed the “ancestor” of the AHA, 
the Association for the Prevention and Re- 
lief of Heart Disease. Dr. Haven Emerson, 
then commissioner of health in New York, was 
a leading spirit of the movement. 
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person about to take his own life includes orders 
and admonitions as though lie had reached a 
(inal decision in solving his problems and had 
accepted the fact that he will soon no longer 
be around. 

o. Calling upon professional psychiatric, 
psychological, and social service specialists for 
the treatment of a potentially suicidal person 
may mean the difference between life and death. 
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Dr. Lowell T. Coggeshall, 

nominated by President 
Eisenhower to be special 
assistant for health and 
medical affairs to the Sec- 
retary of Health, Educa- 
tion, and Welfare, has been 
dean of the University of 
Chicago division of biological sciences, which 
includes the university medical school, since 
1947. In this position, he directed one of the 
country’s largest biological and medical re- 
search centers. 

He succeeds Dr. Chester S. Keefer of Boston, 
Mass., who resigned August 1, 1955. Until 
July 1. 1955, Dr. Coggeshall was also chair- 
man of the Committee on Medical Sciences of 
the Department of Defense, and at present he 
is chairman of the Medical and Scientific Com- 
mittee of the American Cancer Society. 

An authority in the field of tropical medi- 
cine, Dr. Coggeshall, then a captain in the 
Navy, was assigned by the Army Air Force dur- 
ing World War II to the Pan American World 


Airways in Africa, where he was responsible 
for establishing medical sendees along air 
routes through Africa and the Far East. 
Later, he was named special medical consult- 
ant to the Secretary of War, and during his 
tenure in that post was in charge of the 
Klamath. Oreg., tropical disease hospital for 
Navy and Marine personnel. 

Dr. Coggeshall, horn in Saratoga, N. Y., in 
1901, received his medical degree in 1928 at 
the University of Indiana, where he also was 
awarded the degree of doctor of laws in 1948. 
From 1935 to 1940, he was a staff member for 
research in tropical diseases, international 
health division, of the Rockefeller Foundation. 
He was professor of preventive medicine of the 
School of Public Health, University of Michi- 
gan, from 1940 to 1941, and was chairman of 
the department of tropical medicine. Univer- 
sity of Michigan Medical School, from 1942 
to 1944. He then returned to the University 
of Chicago as head of the department of 
medicine. 
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Foxglove plant “breathing in” radioactive carbon 
dioxide syringed into surrounding bell jar. Radio- 
active digitalis will be prepared from the dried 
leaves for use in tracer studies. 

disease. And, certainty as important, informed 
laymen were needed to organize and coordinate 
community programs all over America. 

In 1048 the American Heart Association was 
expanded into a voluntary health agency, the 
only national voluntary health agency devoted 
exclusively to combating diseases of the heart 
and circulation. Laymen and professional 
persons not previously eligible were admitted 
to membership and to places on the association’s 
governing bodies for the first time. 

At present the AHA and its affiliates have a 
voting membership of about 25,000, almost 
evenly divided between physicians and laymen. 
There are now 5G diiect affiliates and more than 
350 local chapters, which are largely autono- 
mous in developing programs to meet their own 
community needs. The national headquarters 
in New York administers the national phases 
of the program, maintains a clearinghouse of 
ideas and suggestions for the work of State 
and local associations and committees, and pro- 
vides educational and program guidance mate- 
rials and services for them. 


The program activities of the American 
Heart Association are financed primarily by 
public contributions made during the annual 
February Heart F mid campaign. At least half 
of the funds received by the national office are 
spent to support research, which has top pri- 
ority in the program as the single most im- 
portant factor by which we hope to conquer or 
control the heart diseases. 

But results of research do not automatically 
become full-fledged community programs for 
helping people with cardiovascular disease. 
And the encoui aging news of scientific prog- 
ress does not announce itself to those who should 
hear it. To reach them, an educational pro- 
giain is needed. 

Guiding the association's tiiple program of 
research, community service, and education are 
three councils, each directly responsible to the 
board of directors of the association. They are 
the Scientific Council, the Council on Rheu- 
matic Fever and Congenital Heart Disease, and 
the Council on Community Service and Edu- 
cation. The councils are subdivided into com- 
mittees made up of specialists in their particular 
fields, who, through tlieir combined expeiience, 
are able to give advice and guidance on heart 
programs. 



“Tracer” digitalis enables researchers to follow the 
drug and to study its action after it enters body 
tissue. 1 
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One of the association's first actions was to 
encourage formation of cardiac clinics similar 
to the one at Bellevue. Soon 20 clinics were 
functioning in hospitals and outpatient 
departments. 

Aside from clinic work, the young organiza- 
tion busied itself with fulfilling its other goals 
and purposes : 

“To gather data from wide sources and ar- 
range for its practical application, in education, 
occupation, and social welfare; to study and 
develop occupations and vocational guidance 
for cardiacs: to take a formative interest in 
workmen's compensation insurance and similar 
problems affecting cardiac patients; to work 
constantly for the prevention of heart disease 
through the dissemination of information and 
the application of preventive means (as in in- 
creased facilities for postrheumatic throat and 
dental treatments) ; to organize cardiac conva- 
lescence to provide larger opportunities in ex- 
isting institutions, especially for youth ; to as- 
sist in coordinating the various efforts in this 
field as made by health departments, schools, 
cardiac classes, special investigators, the Trade 
School for Cardiacs, etc. ; and to encourage the 
formation of branch associations." 

By the early 1020's, physicians throughout 
the country had become interested in the asso- 
ciation's work. Accordingly, the New York 
group invited about 100 physicians to a meet- 
ing in St. Louis on May 24, 1922, to plan for 
a national organization. Two years later, on 
May 20. 1924, the American Heart Association 
was formally incorporated under the laws of 
New York State. 

The St. Louis meeting defined the objectives 
of the projected national organization as 
follows : 

“The function of such an association would 


be to coordinate all activities bearing on the 
heart problem, to develop new lines of research, 
to collect and distribute information, to further 
public health and industrial education, and to 
develop a sound public opinion as to the true 
meaning and seriousness of the problem.” 

Not all of these objectives could be carried 
out immediately. For more than two decades, 
the association performed important profes- 
sional functions. It published a scientific jour- 
nal. held an annual 2-day scientific meetin B , 


and established standards in such technical mat- 
ters as clinical electrocardiograph}’ and blood 
pressure readings. 

Of particular significance were the early and 
continuing achievements in standardizing no- 
menclature and criteria for diagnosis of eardio- 
. vascular diseases. The first work in this area 
was done in 191G; it has been carried on by the 
New Y ork Heart Association, which publishes 
“Nomenclature and Criteria for Diagnosis of 
Diseases of the Heart and Blood Vessels.” 
With uniform standards, we were able to learn 
more precisely the nature and size of the prob- 
lem we were dealing with. 

As more knowledge became ours, two basic 
facts that were responsible for the association's 
ultimate change of course began to stand out: 
(a) that the heart and blood vessel diseases con- 
stituted a problem of far greater magnitude 
than had been supposed, and (b) that much 
could be done to control these diseases, that the 
old fatalism could well be rejdaced by hope 
and optimism. 

From these two premises, it was clear that 
the public health responsibilities which the as- 
sociation had set out for itself had become even 
more pressing. Yet the association, a small 
group of physicians and scientists, was not or- 
ganized to cope with the multiple problems 
which cardiovascular disease poses for the in- 
dividual, his family, and the community, nor 
was it equipped to get its message of hope to 
the people. 

Moreover, a full-fledged program of research 
was imperative if the war on heart disease was 
to move ahead. By the 1940 ! s, research had 
already contributed to the feeling of optimism 
regarding heart diseases — cardiac surgery, 
penicillin and sulfa drugs for the prevention 
of rheumatic fever and subacute bacterial en- 
docarditis — and it could be counted on to pro- 
duce other advances. 

The time had come for a broad community 
approach to the cardiovascular diseases. Ad- 
dition of the lay public to the ranks of those 
already lighting heart disease was the logical 
first step. Citizen support was needed to 
finance research, for the channeling of new and 
existing information to the public as well as 
to professional groups, and the development of 
community’ services for the patient with heart 
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In the “pleated balloon" test, which measures vital 
lung capacity, patient raises lop panel as high as 
possible. This is part of the Cleveland Aiea Heart 
Society's caidiac work classification clinic proce- 
dure to help measure the patient’s work capacity. 

epidemiological evidence established the re- 
lationship between streptococcal infections and 
rheumatic fever. 

Community Service 

Although the research programs can be ac- 
tively participated in by only a few hundred 
individuals, the AIIA's community service pro- 
gram is entered into by thousands of men and 
u omen, physicians and laymen alike. 

Because they are planned and carried out 
locally, heart association services vary from 
community to community. The American 
Heart Association sets general policies and 
gives guidance, and the State or regional affiliate 
gives its support and help, but the actual work 
is in the hands of the heart association in the 
community. 

A local heart association does not try to solve 
all of the community's heart disease problems 
singlehandedly. “Heart disease will not be con- 
quered by the lone wolf approach’’ has been 
echoing in heart association ears ever since it 
was first declared at the First National Con- 
ference on Cardiovascular Diseases, held in 
Washington in 1950 and sponsored jointly by 
the American Heart Association and the Na- 
tional Heart Institute, Public Health Service. 

In tailoring its programs to the community, 
a local heart association may work at different 
times with parent-teacher associations, social 


work and welfare agencies, labor unions, busi- 
ness and church groups, and other voluntary 
and official health agencies. It should at all 
limes maintain a close working relationship 
with (he local health department. 

A typical community service program might 
include clinics for patients with cardiovascular 
disease, rheumatic fever prophylaxis, rehabili- 
tation services and work evaluation units offer- 
ing to cardiac patients and housewives simpler 
work methods, vocational counseling, nutri- 
tional guidance for patients with heart disease, 
and home care. 

Clinics * , 

The clinic has long been an important con- 
cern of heart associations and frequently serves 
as a focal point for the entire community pro- 
gram. Although heart associations do not 
actually operate clinics, they help insure the 
best possible services for the patient by grant- 
ing certification to local clinics that meet the 
standards established by a national AHA com- 
mittee, as outlined in the APIA booklet. 
Recommended Standards for Cardiovascular 
Clinics. In addition, a heart association often 
buys equipment for a clinic or contributes, on a 
demonstration basis, toward the salary of a 
medical social worker, a public health nurse, 
or other professional worker. 

Rheumatic Fever Programs 

Most heart associations are developing com- 
munity programs for the prevention, control, 
and treatment of rheumatic fever. Rheumatic 
fever committees of heart associations work 
closely with physicians to encourage the widest 
use of antibiotic preventive techniques presently 
available. They support community diagnos- 
tic services, cooperate with school health au- 
thorities to develop screening procedures, and 
in some cases sponsor traveling clinics for iso- 
lated rural areas. Several such traveling 
clinics have been organized in cooperation with 
the State or local health department. 

Rehabilitation Program, 

The cardiac rehabilitation program helps pa- 
tients with cardiovascular disease to remain in- 
dependent, self-supporting members of society, 
thus bringing them psychological as well as eco- 
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Research 

Since 1048, a total of approximately $13 mil- 
lion lias been allocated by the American Heart 
Association, its affiliates, and their chapters for 
research support. Affiliates and chapters which 
make research awards in their own areas do so 
in addition to their contribution to the na- 
tional research fund. 

The association oilers research support at 
three levels: research fellowships and estab- 
lished and career investigatorships. 

Research fellowships are granted to young 
men at the outset of their careers, for a 1- or 2- 
vear term, to enable them to train as investi- 
gators under experienced supervision. 

Established invcstigatorships provide sup- 
port for a jj-vear period to scientists who have 
demonstrated their capacity in research and 
have developed to the point where they are in- 
dependent investigators. 


Career investigatorships, now held by three 
men, provide an annual stipend throughout the 
productive lives of carefully selected scien- 
tists of proved and outstanding investigative ca- 
pacity and genius. 

In addition to these three forms of research 
support, grants-in-aid are awarded to provide 
the tools of research — technical aid, equipment, 
and supplies — to experienced investigators 
working on a specified program of research. 

Epidemiological research — studies of diseases 
of the heart and blood vessels in terms of their 
incidence and prevalence among population 
groups with varying characteristics — is begin- 
ning to take its place beside basic or experi- 
mental research, for which it supplies the clues. 
For example, the association of overweight and 
mortality from heart disease was one of the 
leads that gave impetus to experimental studies 
of cholesterol and lipoproteins. Similarly, 
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Investigator placing heart Ts an( f then stimulated to contract rhythmically. As different drugs are added 
of warm salt solution (righ ) j e > s act ; on can be observed in detail by instruments which record the 

to the solution, their eff ec t on u e ^ generated by it . . . to gain a better understanding of 

force of its contraction and the ei methods for treating it when its pumping action is impaired, 

how the heart muscle works and to p 
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Work conference sponsored by the Washington State Heart Association in cooperation with schools of nurs- 
ing and the State health depaitment. Special training courses, workshops, and work conferences such as 
this impiove nursing care for cardiac patients. 


justify — these are the goals of the association’s 
program of community service and education.” 

Education 

The educational efforts of the Ameiican 
Heart Association fall into two main cate- 
gories — programs directed at physicians and 
other professional groups (nurses, dietitians, 
teachers, clergymen) and programs directed at 
the general public and special lay groups (par- 
ents, patients, \s oikers) . 

The AHA education program for physicians 
is designed to make available the mass of new 
and existing knowledge in the field of cardio- 
vascular disease. The annual scientific sessions 
are probably the most comprehensive presenta- 
tion of developments in caidiology. In addi- 
tion, affiliated and local heart associations 


schedule scientific meetings, forums, post- 
graduate com ses, and other events for the medi- 
cal profession in their areas, often in coopera- 
tion with the local health department and medi- 
cal societies. 

Publications for physicians include two sci- 
entific journals, Circulation , a monthly, and 
Circulation Research, a bimonthly. These 
have become outstanding media for reports on 
clinical and basic science subjects. In addi- 
tion, the bulletin, Modem Concepts of Cardio- 
vascular Disease, leviews a specific cardio- 
vascular subject each month. 

Handbooks, manuals, and other materials are 
also issued to help physicians. These include 
recommendations for blood pressure determina- 
tion and for examination of the heart ; the pre- 
viously mentioned book on nomenclature and 
criteria (prepared by the New York Heart 
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nomie benefits. A pioneering development in 
this area is the work classification unit, often 
attached to a cardiac clinic. Each unit pro- 
vides a counseling service to which physicians 
and industry may refer patients with employ- 
ment problems stemming fiom cardiovascular 
disease. Here the patient's work capacity is as- 
sessed by a team representing several profes- 
sional disciplines, as a basis for selective place- 
ment in a job where he can perform fully 
without overtaxing his physical receive. 


patients u ith heart disease from productive 
employment. 

In the “Heart of the Home” program, 1 elm- 
bilitation principles have been adapted to the 
needs of the housewife with cardiovascular dis- 
ease. Housewives are taught how to simplify 
their work habits and conserve their strength. 
Special courses are given by heart associations 
for cardiac homemakers and for those who fre- 
quently come in contact with them — nurses, oc- 
cupational therapists, home visitors. 



Physician watches the “master two-step exercise test" 
in the New York Heart Association’s uork classifica- 
tion unit. Patient climbs the steps, turns around, 
and goes down 20 times while “hooked up” to the 
electrocardiograph. Immediately after the exercise 
he lies down and receives an electrocardiograph 
examination. 


Together with other services, such as the 
sheltered workshop and vocational guidance, 
the work classification unit does much to aid the 
phvsician in the practical management of the 
patient At the same time it helps to break 
down the bairiers that still keep many capable 


Nutrition Program 

The problems of overw eight and diet have oc- 
cupied the attention of many local heart asso- 
ciations. A number of heart associations, 
working with their health departments, have 
organized weight-control groups, and several 
have given low-sodium-diet cooking classes. 

On the national level, the American Heart 
Association, in cooperation with the Council 
on Foods and Nutrition of the American Medi- 
cal Association and the Food and Nutrition 
Board of the National [Research Council, de- 
veloped lecommendations for more precise 
labeling of the sodium content of special dietary 
food products, which were incorporated in 
193d in the official regulations by the Food and 
Drug Administration. Although neither the 
American Heart Association nor its brandies 
approve or disapprove of specific dietary food 
products, local heart associations should be able 
to icfer patients to sources of dietetic foods in 
the community. 

Chronic Illness 

Another aiea of community service concerns 
chronic illness. Home care programs are be- 
ing explored now as a way for heart associations 
to cooperate with other community groups in 
such projects. 

In whatever ways a lieait association carries 
out its program, the underlying philosophy is 
one expressed by Dr. Martin Cherkasky, chaii- 
man of the Council on Community Service and 
Education : “To help those who suffer from 
heart disease reap the benefits of ever-expand- 
ing knowledge, to help them meet the practical 
jiroblems which illness creates for most indi- 
viduals, to help them learn the message of hope 
which the achievements of recent years fully' 
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are financed by public funds, both agencies are 
responsible for seeing (bat. (lie. funds are. not, 
wasted through overlapping or competitive 
programs. 

“A practical arrangement is to have an officer 
or board member of the heart, association on 
the health department's advisory committee 
and to have a member of the board or stall' of 
the health department on (he board of the heart 
association. 

‘'This does not mean that every enterprise 
must be a joint one: each agency maintains its 
identity and individuality because each has 
something different to offer. The broad com- 
munity representation in the heart association 
makes it possible for the association to furnish 
leadership, to act as a pioneer in program de- 
velopment, and to stimulate the official agency 
to make the best possible use of its resources of 
money and personnel. Very often the two agen- 
cies working together can accomplish more than 
they could achieve separately.” 

How does this statement work in practice? 

In New York staff members of the statewide 
heart affiliate spend 2 or 3 days each year 
in meetings with representatives of the State 
health department, welfare department, and 
division of vocational rehabilitation. At these 
meetings, government and heart association per- 
sonnel exchange ideas and information on re- 
habilitation, public health nursing and educa- 
tion, school health, chronic disease, and other 
areas of mutual concern. 

Not only do the groups find they understand 
each other better, but often new programs de- 
velop as a result of these sessions. From the 
liaison in New York, the heart affiliate under- 
took a demonstration project in rehabilitation 
at the suggestion of the State health depart- 
ment. The health department will take over 
the project — paying the salary of a rehabilita- 
tion counselor on the health department team — 
at the end of the 3-year demonstration period. 

Sometimes the financial responsibility for 
projects is reversed, as in the cardiac work 
classification unit of the Heart Association of 
Southeastern Pennsylvania. The Pennsyl- 
vania Department of Health finances the unit, 
which provides for service to individuals whose 
employment problems are caused by cardio- 
vascular disease. 


One of the reasons heart associations find it 
so important, to work with their local health 
departments, medical societies, and other groups 
stems from the ATTA policy of spending money 
not for individual care but, for community pro- 
grams in cooperation with others, for demon- 
stration projects where needed facilities do not 
exist, or for salaries and equipment to supple- 
ment the services of some other agency. 

Behind this policy is the belief that the as- 
sociation's purposes will not be best served bj r 
giving financial aid to individuals to cover the 
costs of medical or nursing care, hospital bills, 
or drugs. Tremendous sums, far greater than 
those available to the association, would be 
necessary to meet such requirements on a fair 
and comprehensive basis. Moreover, diverting 
the association’s limited funds to comparatively 
few individual patients would undermine its 
ability to carry out the program it has evolved 
to benefit all heart patients and to reduce cardio- 
vascular disease as a threat to the Nation’s 
health. 

Health Department Problems 

The American Heart Association recognizes 
the difficulties faced by health departments in 
meeting the problems of cardiovascular dis- 
eases. Shortage of funds, insufficient person- 
nel, hands full just keeping up the traditional 
health department functions — these are famil- 
iar conditions. Yet, as the communicable dis- 
eases fade as a major health problem and the 
chronic illnesses take their place, changes will 
be appropriate and possible. 

A recent study made in Buffalo, N. Y., reveals 
that crowding, water supply, and sewage dis- 
posal have little bearing on four of the most 
frequent causes of death — heart disease, cancer, 
stroke, and diabetes (2 ) . Certainly this is not 
to say that health departments should lessen 
their vigilance on the old problems. They will 
still be with us. And, as the Buffalo study also 
shows, deaths from infective and parasitic dis- 
eases are related to housing, water, and sanita- 
tion. But in time, control of. these will be 
left-hand functions of the health department. 
As the chronic illnesses become more pressing 
problems, the emphasis will shift. 

Until public awareness and financial re- 
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Association), standards for electrocardiog- 
raphy, and recommendations on cardiac 
catheterization and angiocardiography. 

Audiovisual tools for medical teaching and 
meetings are a recent development. They in- 
clude heart models, films, slides, tape recordings 
of normal and abnormal heart sounds, a three- 
dimensional visual kit ( Cardio- Views) , and an 
audiovisual kit (Cardiac Clinic), which com- 
bines slides and a recorded medical discussion. 

Most heart associations plan educational 
meetings, forums, and workshops for other pro- 
fessional groups. Frequently, as in workshops 
in cardiovascular nursing, these are held in co- 
operation with the health department and other 
community agencies and organizations. 

Several heart associations have held pastoral 
counseling meetings for clergymen: and many 
have brought together groups of teachers, so- 
cial and vocational workers, occupational and 
physical therapists, and dietitians and nutri- 
tionists to discuss the needs of the cardiac in 
relation to their particular profession. A num- 
ber of heart associations conduct special indus- 
trial education programs to tell both workers 
and employers the “cardiac can world" story. 

The public education program of the associa- 
tion, conducted on the national and local levels, 
has been a major factor in creating a climate 
of optimism and confidence that grows out of 
a rational understanding of heart disease. 
Booklets and pamphlets, films, exhibits, and 
meetings are planned to stress accurate infor- 
mation without exaggeration or distortion, to 
correct misconceptions, to substitute encourage- 
ment and realistic hope for the fear and fatal- 
ism of the past, to emphasize the scope of the 
cardiovascular problem and the belief that 
heart disease can ultimately be controlled 


through research, and to urge prompt and 
proper treatment of heart and circulatory 
disorders. 

The national office provides the general 


reader with a continuing progress report on ad- 
vances in the heart program through its quar- 
terly periodical, The American Heart, and 
through its press information services. 

Both the national office and its local associa- 
tions maintain inquiry services to answer spe- 
cilic questions from individuals and profes- 
sional 'persons in need of info.-mat.on and ad- 


vice. In addition, most local heart associations 
maintain a speakers bureau to provide veil- 
informed public speakers, usually physicians, 
to interested groups. 

Association-Health Department Relation 

At about the same time the American Heart 
Association became a voluntary health agency, 
the National Heart Institute came into being as 
one of the National Institutes of Health. In 
1950, lay and professional leaders of the two 
groups met together in Washington for the 
First. National Conference on Cardiovascular 
Diseases “to determine what we know about 
cardiovascular disease and how we can apply 
this knowledge to prevent and cure it.” What 
came out of the conference became the basis 
for much of the work that both groups have 
since done. 

This past year, the National Heart Institute 
and the American Heart Association undertook 
an educational campaign against rheumatic 
fever, jointly preparing materials for distribu- 
tion to health departments and heart associa- 
tions. The basis of the campaign is a 4-page 
statement by the AHA Council on Rheumatic 
Fever and Congenital Heart Disease, entitled 
“Prevention of Rheumatic Fever and Bac- 
teria] Endocarditis Through Control of Strep- 
tococcal Infections.” This was issued first in 
1053 and revised in 1955. Other educational 
materials in the “Stop Rheumatic Fever unh 
( 1 ) include a black-and-white film, discussion 
guide, and leaflets. 

The Manual on Administration and Organ- 
ization for Affiliates of the American Heart 
Association clearly spells out the heart associa- 
tion-health department relationship: 

“Official agencies are legally charged with 
the responsibility of protecting the publics 
health. Heart associations have voluntarily as- 
sumed a share in this responsibility and should 
work closely with official agencies toward their 
common goal. 

“Any programs undertaken by a heart asso- 
ciation should be brought to the attention of 
the health department. A number of health 
departments have developed extensive pro- 
grams for the control of heart disease. Because 
these programs, like those of heart associations, 
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PUR Review 


The Epidemic Climate 

By WINSTON H. PRICE, Ph.D. 


I N THE lGth century, Fracastoro formu- 
lated the idea that communicable diseases 
were caused by “living agents,” a thought, that 
occurred to earlier minds but, except for the 
scabies mile, without supporting evidence that 
survived to modern times. Later invest igators, 
such ns Snow, Ilenle, Panum, Budd, Holmes, 
Semmelweis, and Ifirsch, inferred the probable 
existence of such agents strictly by epidemio- 
logical methods. However, it was only after 
invention of the achromatic microscope that 
Pasteur, Koch, and their followers, using 
Henle's principles, demonstrated that micro- 
organisms ai - e the primary cause of certain dis- 
eases. This important work put on a firm 
scientific foundation man’s understanding of 
the pathogenesis of infectious disease. 

Since that time many other etiological agents 
(helminths, protozoans, fungi, bacteria, rickett- 
siae, and viruses) have been identified with dis- 
eases of both man and animals. Principal in- 
terest has focused upon the differential disease 
diagnosis and pathogenesis and the treatment 
of the patient. In comparison, relative^ little 
attention has been paid to the biological sur- 
vival mechanisms and mode of transmission of 
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bins University School of Hygiene and Public 
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Office of Naval Research, Atomic Energy Commis- 
sion, and the Department of the Army. 


infective agents in a community, particularly 
during the endemic prevalence or during the 
interepidemic period. There has also been rel- 
atively little investigation of the factors that 
determine the fluctuations in incidence and dis- 
tribution of communicable diseases or of those 
fundamentals that are of importance in deter- 
mining whether an infection regresses sponta- 
neously or evolves into an overt disease. There 
is evidence that such factors as climate and 
season and the nutritional state and hereditary 
constitution of the host are factors in the nat- 
ural history of microparasites, but there is little 
experimental data to indicate just bow these de- 
terminants influence the spread and survival 
of the infective agents. 

It was recognized early by such investigators 
as Koch, Pasteur, and Pettenkofer that, wliile 
specific agents caused specific illnesses, many 
other factors were also important in determin- 
ing whether an individual harboring the infec- 
tious agent became diseased. Later workers 
have expressed similar views — the most recent, 
Burnet (2) and Dubos (%) . However, al- 
though there has been much speculation, science 
has yet to define the circumstances which deter- 
mine why in certain infections many individ- 
uals become infected but few become diseased. 

The importance of the biological approach to 
epidemiology was fully appreciated by Frost 
(3). In 1934 Theobald Smith, in his Vanuxem 
lectures on parasitism and disease delivered at 
Princeton University, formulated concepts 
which were fundamental to the explanation of 
these phenomena. 

Hamer (4), Soper (5) , Iledrich (6 ) , McKen- 
clrick (f), Wilson and Burke ( S ) and Reed of 
Johns Hopkins University tried to rationalize 
the occurrence of epidemics by the use of sta- 
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sources and sufficient personnel make the shift 
possible, what can a health department do so 
far as cardiovascular diseases go? 

A health department , with little or no extra 
expenditure of time, money, or energy, can ac- 
complish much simply by becoming heart 
conscious — being aware of the entire cardio- 
vascular problem and letting this awareness 
pervade thinking and planning in all service 
and education programs: 

Films taken in mass X-ray surveys can be 
read for possible heart disease and suspected 
cases followed up for diagnosis and treatment. 

In prenatal clinics, special attention can be 
paid to pregnant women who have congenital 
or acquired heart disease. 

Programs to control communicable diseases 
can include control of streptococcal infections. 

Laboratory facilities can be used for blood 
sedimentation rates and antistreptolysin-0 
titers in suspected rheumatic fever and throat 
cultures in suspected streptococcal infection; 
laboratory technicians can be trained in pro- 
thrombin-time determination. 

Nursing and convalescent homes can be in- 
spected from the point of view of nutritional 
requirements and physical limitations of 
cardiovascular pat ients. 

In nutrition programs, emphasis can be 
placed on counseling as regards various nutri- 
tional needs, such as the low-sodium diet for 
hypertension and congestive heart failure, and 
on problems of overweight. 

In school health surveys, children with con- 
genital or rheumatic heart defects can be dis- 
covered. Through followup services they can 
obtain the care and management possible 
through a greatly expanded knowledge in the 
two fields. It is here that the Crippled Chil- 
dren’s Program has so much to offer. 

Public health nurses can be instructed in the 
nursing care of cardiac patients. 

A clearer picture of the cardiovascular prob- 
lem can be obtained through careful record- 
keeping. 


In all health education programs, cardio- 
vascular disease can be treated to dispel fear 
and replace it with a reasonable, more objective 
viewpoint. Teachers and parents can be in- 
formed about the relationship of streptococcal 
infections to rheumatic fever. 

All these are things which health depart- 
ments can do within their existing framework. 
A number of health departments, of course, are 
engaged in major programs related to cardio- 
vascular disease. 

The cardiovascular disease studies being con- 
ducted in Massachusetts, California, and New 
York State, among others, are calculated to give 
us the kinds of information that will more 
clearly define health department and heart as- 
sociation roles in prevention and control of 
cardiovascular diseases through organized com- 
munity effort. 

In these heart disease control programs, “pre- 
vention” is the key word. “Characteristically,” 
writes Lester Breslow, chief of California’s 
bureau of chronic diseases, “the public health 
approach to problems stresses prevention. As 
applied to heart disease and other chronic dis- 
eases, prevention includes measures which avert 
the occurrence of disease (primary prevention) 
and those which halt or retard the progression 
of disease into disability or premature death 
( secondary' prevention).” 

However much a health department is able 
to do now, and does do, it can be sure of having 
the help and support of its neighboring heart 
association. Heart association and health de- 
partment alike are both working toward the 
prevention, in its broadest sense, of cardiovas 
cular disease. 
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C. for 24 hours or by u blood meal (/o’). The 
nvirulent. phase and ils reactivation have been 
observed in (lie field, and it, therefore, may be 
presumed to play a role in the natural history 
of this agent (7,5). 

This work shows that an infective agent may 
persist in the host's tissues over a long period 
of time, in a form not detectable by laboratory 
techniques. In view of this possibility, the 
failure to detect an agent by the usual infectiv- 
ity tests does not necessarily mean that, the 
parasite is not present. Accordingly, when 
studying the natural history of a micropara- 
site, it is desirable, when practical, to test for 
the presence of an agent not only by infcclivity 
tests but also by challenging animals with a 
known virulent suspension of the organism 
being investigated or by interference tests (Hi). 
For example, in studying the natural history 
of a mosquito-borne virus, the failure of a mos- 
quito suspension to cause disease when injected 
into a mouse does not. necessarily mean that the 
agent is not- present. It is conceivable that the 
agent is there but is in an nvirulent, or masked 
form. This same mouse, challenged one month 
after the initial test inoculation with a virulent 
suspension of the virus, may prove to be im- 
mune because antibodies were stimulated by the 
a virulent phase. 

Field observations and laboratory experi- 
ments with Rickettsia proioazelci , the etiological 
agent of epidemic typhus, have shown that 
many persons may harbor the microparasite 
years after infection (15-17). The micropara- 
site may become reactivated and cause Brill's 
disease, or recrudeseent typhus, in the hosts. 
These persons may then infect human body lice 
which feed on them (16). Man, therefore, may 
serve as an interepidemic reservoir for this 
agent, as originally proposed by Zinsser (15). 

The question of latent infections and what 
activates them is one of the practical, funda- 
mental problems of infectious diseases, both 
to host and to the scientist seeking to learn how 
the microparasite survives in nature. The im- 
portance of this problem was pointed out by 
some of the earliest investigators of infectious 
diseases, and more recently by Sliope (18, 19). 

The primary objective of this type of study, 
of course, is to try to determine the factors that 
initiate infection. Once the disease occurs, the 


agent may be carried from host to host in a 
manner totally unrelated to the activation proc- 
ess. For example, in swine influenza the virus 
exists in the lung worm which is harbored in 
the lung of the swine. The virus is in a masked 
state. Following some provoking experience, 
the virus is activated; the animal then becomes 
sick with swine influenza and can spread the 
agent to other swine by contact (19). "With 
typhus, once a louse feeds on a person who has 
recrudeseent typhus, the louse to man to louse 
cycle can foment an epidemic. 

It is still far from clear why specific micro- 
parasites vary in incidence and cause epidemics 
when they do, and why epidemics subside when 
they no. In our studies on EMSF, for exam- 
ple, seasonal tests on approximately 3,000 ticks 
for 4- successive years in an area in Maryland 
showed that the percentage of infected ticks 
varied only from 0.2 to 0.3 percent each year. 
Yet during this time there were each j T ear many 
nonimmune susceptible animals and a countless 
number of uninfected ticks in the area. The 
uninfected ticks from this localhy could be 
readily infected in the laboratory by strains iso- 
lated in the area. One possible conclusion is 
that one or more unknown factors in nature 
contribute to maintaining EMSF in this 
locality (20). 

Influenza 

Profile of an Epidemic 

In our respiratory study, approximately 3,000 
persons are under intensive observation ; S00 of 
these are student nurses and medical school stu- 
dents in the Johns Hopkins Medical Institu- 
tions. 

During the winter of 1954r-55 there was an 
outbreak of influenza B in the 800 students. It 
began the middle of December, reached a peak 
the middle of January, and subsided about the 
second week of February. About 20 percent 
of the 800 subjects were infected with influenza 
B as determined serologically by the hemagglu- 
tination-inhibition test. 

Some interesting data have been accumulated 
foi the 240 student nurses in the group. 
These nurses are between the ages of IS and 22. 
They all live in the same dormitory and eat at 
the same cafeteria. During the influenza B 
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tisfcical formulas. Given tlic number of cases 
of measles, the number of snsceptibles, the total 
population, and assuming an arbitrary value for 
contact rates in one time period of If days, the 
number of new cases which will arise in the 
successive time jteriods of the same length can 
be calculated. Epidemic theory of (his sort 
yielded some interesting concepts about the 
spread of contagions disease. However, for in- 
fectious diseases, the practical usefulness of this 
statistical theory is quite limited ( 9 ). It is im- 
possible with these criteria to take into account 
and to evaluate the many factors influencing 
the propagation of an infectious agent in 
nature. 


Another approach to the study of the epi- 
demiology of communicable diseases is the mass 
serologic survey for which Paul has coined the 
term “serologic epidemiology.” This method 
has proved of value in such diseases as polio- 
myelitis and yellow fever. However, in recent 
years it has become obvious that in certain 
communicable diseases, such as those caused by 
certain arthropod-borne viruses, the results of 
the mass serologic survey technique must be in- 
terpreted with the utmost caution. There is an 
immunological overlapping among the various 
members of the arthropod-borne viruses, and, 
too, certain of these viruses appear to require 
accessory labile human serum factors for the 
neutralization test. While this latter difficulty 
can be overcome by adding fresh normal human 
serum to all neutralization tests, there is no 
way to reduce the error which arises from the 
serologic relationships among viruses. 

At the writer's laboratory in the Johns Hop- 
kins University School of Hygiene and Public 
Health, we have approached the study of in- 
fectious diseases by attempting to analyze some 


of the eco logical factors in the natural history 
of certain microparasites. Principally, we have 
been interested in the part played by the in- 
fected human or animal and in such phenomena 


as the origin of the first infection or case of the 
disease, the relation between infection and overt 
disease, the interepidemic reservoir, activation 
of latent infections, and factors in nature that 
determine the variation in virulence and anti- 
genic composition of the causative agents. In 
all this work we have tried to use experimental 
conditions approximating as closely as possjb e 


those that appear to exist in nature. We have 
used the original isolation of the microparasit 
whenever possible and infected the experimen 
tal host in as natural a way ns possible. 

Many of our experiments during the past I 
years have been directed at understanding tin 
factors influencing the survival of rickettsial 
in nature. More recently, this work has beei 
expanded to include human respiratory am 
art hropod -bon) e vi ruses. 

The remaining part of this report is con 
corned with a general discussion of our result: 
thus far together with the related findings o; 
many other workers. Certainly, the point oi 
view presented is not new, hut it is one that has 
not received as much investigation as it 
deserves. 

At tempts to solve these problems in voire 
long-term studies. For this reason, particu- 
larly in our virus investigations, only prelimi- 
nary data are available. The research pro- 
gram described in this report is a large and 
varied one. It was specifically organized in 
this manner in order to train workers in the 
use of a combined field-laboratory approach to 
disease problems. We have found that this is 
best done if the investigator is able to work 
with different diseases that have different sur- 
vival mechanisms in nature. 

The first experiments deal with the ricketts- 
ial diseases, Rocky Mountain spotted fever 
(RMSF) and epidemic typhus. Subsequent 
discussion deals with human respiratory dis- 
eases and certain arthrojaod-borne viruses. 


Rickettsial Studies 


It was established by the classical work of 
Ricketts (JO) andWolbach (11) that Rickettsia 
riclcettsii, the etiological agent of RMSF, is 
maintained in nature, fiist, by transovarial and 
tvansfadial passage in various tick vectors, and, 
second, by infected ticks biting susceptible ani- 
vnnlc -whieh r.nn then infect uninfected ticks 


feeding on these animals. Early woik by 
Spencer and Parker (12) and more recent 
studies in our laboratory have further shown 
that R. rxTcttsn can exist in its arthropod 
vectors in a phase that is avirulent for animals 


(13). Virulence can be restored by passage 
through one egg or by keeping the tick at 37° 
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Table 1. The relation between blood serum 
hemagglutination-inhibition (HA-I) titer, 
October 1954, and incidence of influenza B, 
December 1954-Fcbruary 1955 


Persons tested 

11 A— I titer 

Percent showing 
clinical and 
serologic 
evidence of 
inflncn/.n 11 
infection 

50 i 

<32 

32 

58. 0 

73 

35. 0 

178 

64 

17. 4 

119 

128 

7. 6 

51 

250 

3.9 

9.. 

512 

1. 1 

2. 

1, 021 

0 




epidemic. Epidemiological and laboratory 
studies indicated that in the student nurse group 
about So percent of those who developed influ- 
enza B had clinical illness. 15 percent of the 
cases being subclinical. 

Many earlier workers have found that many 
persons with a high blood antibody titer seem 
to be move resistant to influenza than those with 
a low antibody titer. However, this statement 
is not uniformly true. In recorded instances, 
persons with high antibody titer have developed 
influenza and those with low antibody titer have 
escaped infection. In the student nurse group, 
many nurses with low blood and nasal neu- 
tralizing antibody titers escaped infection al- 
though they received as much exposure as those 
who developed influenza. And some of the 
infected nurses had much higher antibody 
titers, both in their serums and nasal secretions, 
against the epidemic strain. 

It is of interest to speculate that perhaps 
genetic differences result in greater resistance 
or susceptibility, and we are examining this 
hypothesis. 

Seasonal Incidence 

"Why most influenza epidemics occur in the 
winter bears on the whole enigma of the sea- 
sonal incidence of many infectious diseases. In 
the Baltimore area, for example, there is no 
record of an influenza epidemic between the 
months of May and November. 

It is felt that three factors determine the re- 
sponse of the individual to influenza : exposure 


<o the agent; antibody tiler; and one or more 
unknown resistance factors. Proposed as a 
working hypothesis is the theory that the un- 
known factor is a virus resistance mechanism 
that is lowered during the winter months. 

Studies made in an adult group over a 2-year 
period, from May to October of each year, in 
the Maiyland area have shown that the influ- 
enza virus was not spread by subclinical infec- 
tions in the group during summer months. 
ITemagglutination-inhibition titers of paired 
serums collected during these two periods failed 
to reveal one case of influenza in a population 
of more than 2,000 persons. About 10 percent 
of this group had influenza during the winter 
months of 1051, and about 20 percent of the 
group had influenza in the winter of 1952. 

If influenza is being spread in this population 
during the summer months, it does not result in 
detectable antibody formation. We checked 
(his point, since it may have been argued that 
there were influenza cases during the summer 
months but for some reason such cases did not 
result in clinical symptoms. 

Not only was no influenza found in our study 
group during the summer months, as measured 
by at least a fourfold rise in hemagglutination- 
inhibition titer, but the virus could not be re- 
covered from these individuals 2 months be- 
fore the 1952 influenza A-prime outbreak. 
Throat washings collected from 800 persons in 
the group the first 2 weeks of October 1951 
failed to 3d eld an A-prime isolate as deter- 
mined by three amniotic chick embrj'o pas- 
sages. In these tests each throat washing was 
inoculated into the amniotic sacs of three chick 
embryos. After 72 hours, the amniotic fluid 
was collected and tested for hemagglutination 
in the conventional manner, using human type 
O red blood cells. The three negative amniotic 
fluids were then combined, and this material 
was inoculated into three more chick emlnyos 
and tested as described. The whole procedure 
was repeated once more. During the winter 
epidemic the A-prime virus was readily isolated. 

In 1954, during the first 2 weeks of Novem- 
ber, we failed to isolate one influenza B virus 
strain from throat washings collected from 500 
nurses in the Johns Hopkins Hospital. The 
attempted isolations from the throat washhms 
were made by passing each washing three times 
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outbreak approximately 20 percent of each of 
the first-, second-, and third-year classes showed 
serologic evidence of influenza B infection. Of 
primary importance, however, was the isolation 
in early January of three A-prime strains of 
influenza virus from three of the student nurses 
during the influenza B outbreak. The nurses 
from whom these viruses were isolated all 
showed at least a fourfold hcmacglutination 
antibody rise against this virus and were clini- 
cally ill with influenza. 

None of the other 237 nurses showed any 
evidence of influenza A-prime infection in 
serologic tests comparing blood samples taken 
in October with fho a e taken the end of February 
and again in April. The hemagglutination- 
inhibition titers of their serums against these 
three A-prime isolations were low, 00 percent of 
them showing titers of less than 1 : .32. Seventy 
percent of the nurses showed blood-neutraliz- 
ing serum titers of less than 1:32 against the 
A-prime virus. The neutralization antibody 
titer of their nasal secretions was usually about 
tenfold lower than the serum titer. These low 
titers were very similar to those observed when 
(here was an A-prime influenza outbreak in 
the student nurse population in January 1052. 
As Francis { 21 ), who was the first worker to 
find influenza antibody in nasal secretions, orig- 
inally pointed out. the antibody titer of such 
secretions is very important if the pathogenesis 
of influenza is considered. 

Here we have a situation in which the virus 
was present in a group that should contain a 
relatively large number of nonim inline persons. 
And yet there was no influenza A-prime epi- 
demic. although conditions were favorable for 
an influenza B epidemic. The possibility that 
influenza B somehow kept the A-prime epidemic 
from developing must be considered, but it is 
difficult on the basis of what is known to believe 
that this is fact. 


TVe have compared the virulence of the 
A-prime viruses isolated from the student nurse 
population during the peak of the epidemic in 
the winter of 1.952 with the virulence of the 
A-prime viruses isolated from the three student 
nurses during January 1955. Samples of nasal 
secretions and throat washings from the latter 
three nurses and from three nurses clinically 
ill with influenza at the height of the 19o2 epi- 


demic showed no statistical difference in amount 
of virus. All samples were collected during the 
first 5 days of the disease and each sample was 
titrated in human embryonic kidney. 

Two isolations from each year were tested. 
Five volunteers were used for each isolation, 20 
in all. The viruses were all in the 0 phase 
representing the first amniotic passage. All 
inoculums contained the same number of par- 
ticles as determined by titration in tissue cul- 
ture using human embryonic kidney. The vol- 
unteers were between the ages of 19 and 26. 
They all had serum neutralizing antibody titers 
of less than 1 : 32 to the A-prime viruses. Two 
of them had a very slight neutralizing titer of 
1 : 2 in their nasal secretions. 

Fight of the ten volunteers inoculated with 
the 1952 epidemic strain and 7 of the 10 inocu- 
lated with the 1955 A-prime viruses developed 
clinical influenza. Both of the subjects who had 
slight neutralizing titers in their nasal secre- 
tions developed influenza. Four of the volun- 
teers who did not develop clinical influenza had 
neutralizing titers in their serums and nasal 
secretions as high as those who developed in- 
fluenza. The fifth volunteer who did not de- 
velop influenza showed a twofold increase in the 
neutralizing titer of his serum, but he had no 
detectable titer in his nasal secretions. 

Similar results were obtained when the virus 
inoculums were diluted thirtyfold and given to 
another 20 volunteers. 

On the basis of these tests there was no 
difference in the virulence of the strains of 
A-prime isolated in 1952 and 1955. IVe, there- 
fore. have no clues as to why the A-prime 
epidemic occurred in January 1952 but not in 
1955 since we have no evidence that antibody 
levels in the host or virulence of the influenza 
strains were the important determining factors. 

The relation between antibody titer and re- 
sistance was further investigated in the 1954-55 
influenza B outbreak among the student nurses 
and medical school students. From table 1 it is 
obvious that the higher the hemagglutination- 
inhibition titer of the individual's serum, the 
less chance he had of showing clinical influenza. 
Tlie hemagglutination-inhibition titers given in 
table 1 were observed in October 1954, 2 
months before the epidemic started, as meas- 
ured against the influenza B virus causing the 


128 


Public Health Reports 



cal ed by a bacterial in feel ion might, possibly 
harbor the virus in their lungs. It. is of interest 
that the individuals from whom we isolated the 
A-prime virus did not have any evidence of 
clinical infection of influenza, according to their 
family physicians, for at least, a year before 
their operations. But, here again the possibility 
of subclinical infection cannot be ruled out. 

In support of the reactivation hypothesis, we 
have found that latent influenza infections in 
laboratory animals may be activated under cer- 
tain environmental conditions. 

Latent influenza infections have been reacti- 
vated in a number of ferrets that had recovered 
from a previous infection of influenza A-prime 
and were subjected to cold weather. This phe- 
nomenon has been identified by specific serologic 
tests. The same number of previously nonin- 
fected control ferrets showed no evidence of the 
disease when subjected to the same environ- 
mental conditions at the same time. At least 
two conditions seem essential in demonstrating 
this reactivation. The ferrets must have recov- 
ered from a severe influenza infection, and the 
influenza antibody titer, as measured by neu- 
tralization tests, must be low. It is not clear at 
present which organ or tissue contains the virus 
at the time of reactivation. In the only exten- 
sive tests made so far, using carefully perfused 
lungs of ferrets, no active virus was revealed in 
the lungs. In the tests, 20-percent suspensions 
of the lungs were passed three times in the 
amniotic and allantoic sacs of 11-day-old chick 
embryos. Infectivity was gauged by measuring 
the hemagglutination titer of the amniotic and 
allantoic fluids, using chicken and guinea pig 
red blood cells. 

If an activation of a latent influenza infec- 
tion does occur in nature, the question arises 
whether the latent virus exists in a fully infec- 
tive form in some organ such as the lung or 
whether it exists in a “lysogenic” form. This 
latter virus phase has been described only for 
certain bacterial viruses {26). 

In this phase, the virus exists in a noninfec- 
tive phase (prophage) which appears to be at- 
tached to the bacterial nucleus. All attempts 
to detect the virus in this phase by splitting open 
the bacteria and testing for virus infectivity or 
by serologic tests are completely negative. 
When the cell divides, each daughter cell con- 


tains this incomplete virus. Under certain con- 
ditions, the prophage can be activated to form 
fully infective particles which are liberated 
from tbe cell and can then infect all other sus- 
ceptible bacteria. This represents a model reser- 
voir virus system, and a great deal of work is 
now going on in our laboratory, as ivell as in 
many other laboratories, in an attempt to see if 
such a situation exists for animal viruses. 

It should, perhaps, be pointed out that the 
fairly rapid decline in antibody titer in humans 
and laboratory animals after influenza infec- 
tion does not necessarily mean that the provirus 
could not be present in the host. Indeed, if a 
provirus of influenza did exist, it would not be 
expected to give rise to antibody formation since 
the provirus of any system that has been studied 
is not antigenic as tested by any known labora- 
tory procedures. 

I imnunology and Virulence 

Still to be answered is what determines the 
immunological and virulent properties of in- 
fluenza virus in nature. 

Some epidemiologists have voiced the opin- 
ion that the rise and fall of an epidemic is gov- 
erned by the virulence of the agent. During the 
early part of the epidemic, they have speculated, 
the virulence of the agent may be increased by 
rapid passage from human to human, but as the 
number of immune individuals increases there is 
less frequent passage and the virulence of the 
strain is decreased. 

Webster concluded tliat such changes in viru- 
lence play little, if any, role in determining the 
rise and fall of epidemic waves (27). His 
experiments, however, were carried out under 
laboratory conditions with particular bacterial 
systems. In the natural state, parasites en- 
counter ecological situations far more complex 
than in the laboratory, and such situations con- 
ceivably can influence virulence. For example, 
changes in the micro-organism may occur when 
such agents infect persons possessing antibody. 

There is no doubt that influenza isolations 
do vary in virulence and antigenic composition 
in an epidemic. In 1952 in a hospital ward at 
a home for the aged in Baltimore, we made 13 
virus isolations during an outbreak of influenza 
A-prime. Careful study showed that this out- 


Vol. 71, No. 2, February 1956 


131 



amniotically in chick embryo and testing for 
influenza virus at each egg passage by the con- 
ventional hemagglutination technique: 302 of 
these u askings have also been passed in monkey 
kidney tissue culture without yielding any in- 
fluenza 13 isolations. Thus, (i weeks before the 
influenza outbreak occurred in (he nursing 
group, no influenza 33 was isolated, although 
approximately 20 percent of the nurses con- 
tracted the virus infection from the end of 
December to the middle of February. Virus 
isolations of influenza 13 virus were readily 
made during the epidemic by the same methods 
that failed to yield virus isolations before the 
epidemic. 

Although those results are admittedly based 
on small numbers, they do at least suggest that 
in these two instances neither the A-prime virus 
nor the influenza 13 virus had been widely seeded 
before the outbreak. These results are of in- 
terest in view of the hypothesis of Andrews 
(• 22 ) that the virus may he seeded in the popu- 
lation before erupting into an epidemic. It 
is, of course, always possible that the virus may 
be seeded in some form that cannot he detected 
by either the chick embryo or tissue culture 
techniques, or the virus may be in some tissue 
where it would not be collected by throat wash- 
ings. Andrews presented his theory, in part, 
to account for the early summer “flurries*’ of 
influenza that have preceded many influenza 
outbreaks in late fall and winter. In all these 
instances, after the early summer cases of in- 
fluenza there were no cases of influenza for 
several months preceding the epidemic. Al- 
though we have no evidence that the virus is 
seeded during this period, here again we have 
evidence that with the coming of summer 
months human cases of influenza stop occurring 
( 22 ) . However, in the late fall there is a sud- 
den outbreak of the same influenza strain that 
had occurred in early summer. 


Survival of Human Influenza in Nature 

Much has been written about the biological 
survival mechanism of human influenza in 
nature. A good summary of the many hy- 
potheses is contained in a recent article by 
Andrews ( 38 ). Although it is impossible in 
this article to go into all of the various aspects 
of the epidemiology of influenza, several points 


should he mentioned. First, there is no evi- 
dence that a host, other than man is concerned 
with the survival of human influenza in nature. 
Second, one important survival mechanism of 
influenza is the spread of the vims from one 
country to another. But, even if one pictures 
a yearly swing between the Southern and 
Northern Hemispheres, influenza A does not 
break out in Europe every winter ( 22 ). 

Although it is difficult to find influenza in 
a country between epidemics, the U. S. Army 
Commission on Respiratory Disease ( 23 ) re- 
ported that during World War II it was able 
to find influenza in the United States practi- 
cally every month of the year. This being so, 
if. would appear that influenza could be main- 
tained sporadically throughout the year, with 
an epidemic when flic environmental factors 
were right. 

There are also several reasons for lieliering 
that the activation of latent influenza virus 
may he a factor in its survival, as first sug- 
gested by Shope ( 24 ). This is an extremely 
difficult problem to investigate because of the 
widespread nature of this disease and the dif- 
ficulty of ruling out the possibility of infection 
from a contact. The fact that the Army com- 
mission found sporadic cases of influenza 
throughout the year does not ride out the pos- 
sibility that some of the cases represented 
activation of latent influenza infections, much 
as Murray's ( 25 ) studies in Yugoslavia showed 
that some of the sporadic cases of louseborne 
typhus fever were really due to activation of 
Intent typhus infections and not to louse bites. 

During the summer of 1954, we isolated by 
tissue culture methods three influenza A-prime 
viruses from the lungs of patients who had 
undergone lung operations for various condi- 
tions. These strains were not laboratory con- 
taminants since they did not kill mice, whereas 
the strains of influenza virus used in the labo- 
ratory killed mice readily. Since the last big 
A-prime epidemic was in the winter of 1952, 
it is felt that these patients had harbored the 
virus for at least W> years. Of course, this 
assumption would be difficult to prove because 
of the everpresent possibility of superinfec- 
tion. 

However, it seems to me that some of the per- 
sons who have an influenza infection compli- 
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vaccination with swine influenza, 8 of (lie 10 
children showed neutralizing tilers to swine in- 
fluenza between 1 : G4-1 : 25G (mean t iter 1:128). 
However, their liters (o FMl varied between 
1:512-1: 4090 (mean titer 1:2018). 

Five adults, ages 40 to 45, were injected with 
the same amount of swine influenza vaccine. 
These adults had initial titers to swine influenza 
between 1:04- 1:256. Their initial titers to 
FMl varied between 1 : 02-1 : 12S. Three weeks 
after the injection of the same amount and the 
same swine influenza vaccine that the children 
received, they showed titers to swine influenza 
virus varying between 1 : 512-1 : 2048. Their 
Fill neutralizing titer varied from 1:512- 
1:204S (mean titer 1:1024). These results 
appear similar to those reported for the mice, 
since the adults, according to the work of 
Francis, would have had early experience with 
swine influenza while the children would not. 


Tin's work, therefore, supports the hypothesis 
of Francis that the initial influenza virus in- 
fections orient the antibody response produced 
by subsequent influenza infections under the 
experimental conditions employed. 

It would appear that this phenomenon is not 
only of importance in the natural history of 
influenza, but would also be of great impor- 
tance in considering how to control this dis- 
ease. 

RI-APC Viruses 

Another puzzling problem in respiratory 
viruses is that concerned with the natural his- 
tory of the new RI-APC group. I-Iilleman 
( 33 ) found that 10 to 80 percent of the recruits 
entering the Army got the APC infection 9 
months after they were inducted. Of those 
recruits inducted during the winter, 70 to 80 


Table 2. The effect on antibody response of infraperitoneal and intranasal inoculation of influenza 
viruses in mice previously infected with different influenza viruses 


Primary infection type 

Secondary treatment, intra- 
peritioncal or intranasal, 
50 days later 

Viruses tested against 

Mouse neutralization 
titer X increase after 
second treatment 1 

Intraperi- 

toneal 

Intranasal 



[Swine.. -- 

16 

4 



WS 

4 

2 



FW-1-50 

64 

64 



[Swine. 

0 

4 

FW-1-50 

FW-1-50 - - - - 

WS 

0 

0 



FW-1-50 

128 

64 



[Swine. 

0 

16 


ws 

WS 

4 

8 



FW-1-50 

128 

0 



[Swine . 

512 

64 



WS 

2 

2 



FW-1-50 

0 

8 



Swine. 

64 

0 


FW-1-50. 

tvs.. 

0 

0 



FW-1-50 

4 

64 



[ Swine 

12S 

64 


.WS 

WS 

4 

8 



[FW-1-50 

0 

2 



[ Swine. . . 

0 

64 



WS 

8 

29 



[FW-1-50 

2 

4 



[Swine.. 

0 

s 

WS - - - 

FW-1-50 

WS 

16 

4 



.FW-1-50 

2 

4 



f Swine. 

o 



,ws 

WS 

] 28 




[FW-1-50 

0 

2 


Note: The above experiment was repeated 3 times with similar results. Inriuenza B ghen as the secondary 
treatment did not cause any increase in antibodies to W S, Fit 1 50, or swine influenza virus. 

1 The serums of 4 mice were pooled for each test. 
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break arose from the introduction of an in- 
fected person into the ward. 

Using a combination of 10 A and A-prime 
influenza viruses and the absorption technique 
of Jensen and Francis (2S), we demonstrated 
immunological di (Terences among these 13 iso- 
lates. For examplo, an isolate from one pat ienfc 
showed major antigenic components related to 
the Sweden and Rome prototypes, Avhile another 
isolate showed major components only to the 
Sweden and English prototypes. A third iso- 
late was related only to the Rome and Malayan 
influenza virus prototypes. There was no ap- 
parent relation between the antigenic composi- 
tion of the virus isolated and antibody levels 
before or after infection. 

All viruses isolated were passed five times in 
chick embryos before being used for the absorp- 
tion tests. The three differing isolates de- 
scribed were also “purified" by three limiting 
dilutions in chick embryos, the second chick em- 
bryo passage being used for the dilution “puri- 
fication.'’ This was done in order to work with 
clones as pure as possible. Viruses prepared in 
this manner still showed the same immuno- 
logical differences. 

The 13 virus isolates could also be broken up 
into three groups on the basis of their behavior 
in chick embryos, ferrets, mice, and by tissue 
culture. In these tests the isolations also were 
purified bj- the limiting dilution technique. 
Although compared on a quantitative basis at 
various dilutions, 2 of the strains could not be 
established in ferrets even after four blind pas- 
sages; S of the strains gave a good reaction in 
ferrets, and 1 isolation resulted in a mild reac- 
tion in the animals. 

Some investigators have recently proposed 


that the recombination phenomenon might be 
important in determining the virulence and 
immunological properties of influenza viruses 
in nature. In this phenomenon, reproduced 


under laboratory conditions, two strains of in- 
fluenza virus infect a cell, and some cells yield 
a virus that is different from the original two 
infecting viruses (A 89). However, whether 
such a phenomenon occurs under natural con- 
ditions is open to speculation. Taylor (.50) has 
suggested that perhaps the passage of influenza 
virus through persons having antibodies to 
various influenza types would have some part m 


determining the immunological and perhaps 
the virulent properties of influenza strains that 
appear in nature. Work by Archetti and 
Horsfall (31) and Gerber and co-workers (32) 
have shown that Taylor’s hypothesis can he 
made to operate in the laboratory. 

In further work, we have experimented on 
the effect of subsequent influenza infection 
upon the antibody response of laboratory ani- 
mals previously infected with various influenza 
viruses. The objective was to obtain a labora- 
tory model to test further the interesting 
theories of Francis and co-workers that the 
initial influenza virus infection is important in 
determining the type of antibody produced by 
a subsequent influenza infection. They based 
this idea on a survey of the influenza antibody 
t iters of different age groups. We used 5-week- 
ofd Swiss mice and inoculated them infranasaffy 
with influenza A-prime virus (FW-1-50), an 
A-type virus (WS), or swine influenza. 
Enough virus was inoculated to kill about 15 
percent of the animals in all groups. Fifty 
days after infection the surviving mice in each 
group were divided into three groups and in- 
oculated intraperitoneally as shown in a typical 
experiment (table 2). Antibodies were tested 
by tbe neutralization test in mice. It is appar- 
ent in table 2 that the first infection determined 
the ty r pe of antibody formed when the mice were 
vaccinated with the different influenza strains. 

It was thought of interest to challenge mice 
intranasally after observing the intraperitoneal 
effects, since an intranasal test would approxi- 
mate the conditions in nature. In these tests 
the mice had a greater tendency' to produce anti- 
body' to the second virus infection than the first 
(table 2). It is felt that the mice were truly 
infected by the intranasal inoculation, whereas 
they' were merely vaccinated by' the intrnpen- 
toneal route. This may' account for the differ- 
ence in antibody response. 

In order to test whether the above phenom- 
enon might occur in humans on immunization, 
10 children, 6 to 10 y'ears old, were injected 
with a swine influenza vaccine. These children 
had no neutralizing antibodies against the 
swine influenza virus when their serums were 
tested in a dilution of 1 : 16. Their neutralizing 
titers varied between 1 : 61-1 : 12S against the 
FM1 strain of influenza. Three weeks after 
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been thought (SOSO). Work in this labora- 
tory lias boon done on West Nile (WN), Japa- 
nese B (.IB), Murray Valley (MV)? and St. 
Louis (SL) viruses. 

We have found that, hamsters infected with 
Japanese B virus and permitted to recover arc 
protected against, a subcutaneous challenge of 
approximately 100 LD r , 0 of West, Nile or Mur- 
ray Valley virus. Previous failure to observe 
the cross-protection between these viruses was 
due to the fact that in all preceding experiments 
mice were challenged intraeerebrally. In order 
to see whether this immunological relationship 
affected the natural history of these viruses, the 
following experiments were carried out. 

Three-day-old chicks were infected at inter- 
vals with 100 mouse LD 00 of JB virus and were 
later mated. The nestlings of these birds were 
subjected to further study since work of others 
indicates that nestling birds have an important 
part in the epidemiology of these arthropod- 
borne viruses. The nestling progeny of the 
infected birds contained antibody to the JB 
virus which was transferred through the egg 
from the hen. These nestlings were then 
infected when 4 days old by subcutaneous in- 
oculation with 1-10 mouse LD 5<) of WN virus 
or by the bite of Acdes aegypti infected with 
WN virus. Similar x-esults were obtained 
with both methods of infection. Birds of the 
same age, species, and not previously infected 
were used as controls. The control birds 
showed maximum viremias to WN virus of 
approximately 10 1 mouse LD S0 , whereas the 
progeny of the birds previously infected with 
JB virus showed a maximum viremia of 
approximately 10 mouse LD 50 per 0.03 ml. of 
blood. Half of the uninfected A. aegypti 
feeding on the control birds became infected 
with WN virus. The West Nile virus was 
found in only 4 of the 100 tested uninfected 
mosquitoes which fed on the birds previously 
infected with JB virus and then WN virus. 

The tests for WN virus were made by incu- 
bating the mosquitoes for 14 days, making 
suspensions of them, and inoculating these 
suspensions into suckling mice, 4 mice being 
used for each suspension. In all experiments 
mosquitoes of the same age and lot were used 
and were fed at the same time in the same num- 
bers 1 and 2 days before the maximum viremia 


as well as on the day of the maximum viremia. 

In experiments conducted to test the trans- 
mission potential of the two lots of mosquitoes 
in one-half-day-old chicks, 28 percent of the 
mosquitoes that fed on the control birds were 
capable of transmission, whereas only 2 of the 
100 mosquitoes tested in the group which had 
fed on the nestlings previously infected with 
»TB virus were capable of transmitting WN 
virus. 

All of the mosquitoes from this latter lot 
were also tested for WN virus after their 
transmission tests. They were kept for 5 days 
at roomi temperature and ground up. The 
suspensions were injected into mice. Two 
mosquitoes showed evidence of WN infection. 
All mosquitoes were kept for 21 days before 
virus transmission to chicks was attempted. 
Similar results were obtained in the above test 
system when Murray Valley or St. Louis en- 
cephalitis viruses were substituted for Japanese 
B virus. 

These experiments approach conditions found 
in nature. Iji certain areas where a large ma- 
jority of animals and humans have been in- 
fected with one type of the viruses mentioned, 
the serologic overlapping may tend to limit the 
chances that a related arthropod-borne virus 
will establish a foothold in the area, the result 
depending upon the viruses involved. It is also 
apparent that previous infection with one of 
the viruses will be of obvious importance in 
determining whether an individual infected 
with a related arthropod-borne virus develops 
an overt disease. In this connection, one won- 
ders whether all the arthropod-borne viruses 
should be classed as neurotropic viruses. It is 
perfectly true that some cases result in neuro- 
tropic symptoms. However, for every host that 
develops neurotropic symptoms of Japanese B, 
Murray Valley, or St. Louis encephalitis, there 
may well be a thousand infected individuals 
who show no clinical symptoms (1). The 
neurotropic virus may be a rare type in the 
virus population, most of the viruses that make 
up the various members of this group being 
non-neurotropic. 

The isolation of these viruses by intracerebral 
inoculation of mice would favor the isolation of 
any neurotropic variants. It would be of par- 
ticular interest to compare the viruses thus iso- 
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percent developed the respiratory infection 
■within 2 or 3 months after joining the Army. 
RI-APC virus tj’pes 4 and 7 appear to be in- 
volved. 

During a study of 2,015 first-year student 
nurses, medical school students, and college 
freshmen in Maryland, Pennsylvania, and New 
Jersey for a little over 2 years, only 4 per- 
cent of them developed APC infections. 
Methods described by Hillcmnn (3/,) were used 
to detect infection. Blood samples were taken 
every 4 months over a 24-month period. The 
APC complement fixation (CP) tilers of the sc- 
rums collected at the first interval were com- 
pared with the tilers of the serums collected 
at the subsequent intervals. Since the APC 
antigen reacts with all types of the RI-APC 
viruses (Jo), failure to detect an increase in 
titer against the APC antigen would indicate 
that these students did not develop any type 
of APC infection which resulted in a titer in- 
crease. Since we have found that with an APC 
infection the complement fixation titer remains 
at an elevated level for at leapt 4 months, the 
interval between tests should have been ade- 
quate to detect any antibody rise. 

In view of the large number of recruits who 
came down with APC infections, we feel it 
surprising that so few of ouv study group 
showed the same type of infections since 80 
percent of them were of the same sex and age as 
were the recruits and were subjected to simi- 
lar, but by no means identical, environment. 

In the student nurse group at the Joluis Hop- 
kins Hospital, four of the students developed 
infection with type 3 virus of the RI-APC 
group. Ninety-one immediate contacts, includ- 
ing roommates of these four nurses, were inten- 
sively studied by serologic tests ancl isolation 
attempts for 5 weeks {34) . In spite of the fact 
that the serums of 71 percent of these contacts 
showed no complement fixation titer to APC 
viruses at a dilution of 1 : 4 or no neutralization 
titers at a dilution of 1 : 2 against type 3 virus, 
not one of the individuals showed any signs of 


APC infection. 

In another study of 1,051 human respiratory 
illnesses in adults from the outpatient depart- 
ments of the Johns Hopkins Hospital, Sinai 
Hospital, and Baltimore City Hospital, wine i 
laboratory data showed were not influenza or 


of bacteria] origin, only 4 percent of the ill- 
nesses were found to be caused by RI-APC 
viruses. 

A similar low value has so far been found in 
1,115 other persons we have been following in 
t he Maryland area. This group is made up of 
families, adults with chronic disease, and adults 
between the ages of GO and 80 who have no 
chronic physical ailments. Blood samples are 
taken eveiy 4 months. The RI-APO comple- 
ment. fixation titer of their scrums is then 
compared to t heir baseline level. Only 4.3 per- 
cent have shown rises in their RI-APC CF 
titer during the l-} r ear observation period. 
These rises would include not only clinical in- 
fection hut subclinical infection with the EI- 
APC agents. 

AH these data would seem to indicate that 
much more investigation is needed before we 
can be sure just how important the RI-APC 
viruses are in the civilian population. It is 
entirely possible that the RI-APC agents may 
he of clinical importance in children in the civi- 
lian population, hut this still would not explain 
why Hillcmnn found a 70 to SO percent infec- 
tion rate in recruits during their first 9 months 
in the Army. 

IVc have no clues as yet as to why recruits 
develop such a high incidence of the disease. 
A combination of emotional strain, physical 
activity, and hygienic conditions or physical 
activity and hygienic conditions alone may be 
the determining factors, since the recruits are 
subjected to much more strenuous exercise and 
poorer hygienic conditions than the student 
group we are observing. 

The work of Iluebner and co-workers (35), 
who observed that the RI-APC viruses can he 
found in the adenoids and tonsils of many 
normal individuals, leads me to wonder 
whether activation of latent infections may also 
enter into the survival mechanism of these 
viruses in nature. 

Arfhropod-Borne Viruses 

Serologic Relationships 

Recent work by several investigators has re- 
vealed that certain arthropod-borne viruses ai’O 
more closely related immunologically than had 
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above circumstances to the. exclusion of the 
predominating WN particles. This situation 
would lead to a new antigenic AVN virus popu- 
lation. If some of these virus particles were to 
multiply in another .species of mosquito vector 
than can support the growth and transmission 
of the WN particles now predominating in 
nature, this insect vector could act as a further 
selective medium and give rise to a much differ- 
ent virus than the existing WN virus. 

In view of what we know about the biology 
of viruses, such a speculation must be consid- 
ered in a discussion of the natural history of 
arthropod-borne viruses. 

Survival Mechanism 

The big question that remains to be solved 
concerning the biological survival mechanisms 
of the arthropod-borne viruses is how they 
maintain themselves between epidemics. In 
spite of the brilliant work of the Bockefeller 
Foundation, we still cannot answer this question 
for yellow fever, nor indeed for any arthropod- 
borne virus. In this country, western equine 
encephalitis poses a similar problem. No eco- 
logical complex has as yet been described which 
will satisfy all the requirements for an inter- 
epidemic reservoir. It is possible that the 
western equine encephalitis virus is harbored 
by overwintering mosquitoes. Another possi- 
bility is that the activation of latent virus in- 
fections in the animal host may play a role in 
the survival mechanisms of some of the arthro- 
pod-borne viruses. 

Many experiments in this laboratory carried 
out with various species of hard ticks as pos- 
sible reservoirs for western equine encephalitis 
have been entirely negative. However, we have 
observed in this laboratory that Japanese B 
virus loses its infectivity for a tune when grown 
in mosquito tissue culture. The methods used 
would have detected about 10 Japanese B virus 
infective particles. When active virus appears, 
the increase is much greater than could be ac- 
counted for on the basis of a few infective parti- 
cles multiplying and giving rise to more infec- 
tive virus. It appears that in the mosquito 
vector this virus goes through an eclipse phase 
similar to that described for many animal vi- 
ruses in animal cells as well as for bacterial 
viruses in bacteria ( 1 ). Similar results have 


been reported for Murray Valley virus in C'ulex 
annulirostns bj r McLean ( Jfi) . These findings, 
therefore, together with the fact that the multi- 
plication of these arthropod-borne viruses in 
their insect vector does not appear to damage 
their cells, make one consider the possibility 
that in a few mosquitoes the virus may exist in 
a provirus-liko state {26). In this phase the 
virus would be noninfective and nonantigenic 
under all the usual experimental conditions, but 
it could be activated into infective virus under 
certain conditions. 

Conclusion 

Although the task of curbing epidemics 
rarely confronts us in the United States, a major 
responsibility of public health today consists 
of anticipating and preventing epidemics. This 
phase of preventive medicine needs to be sup- 
ported by studies of the interepidemic history 
of infectious organisms. 
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latecl with those isolated by chicle embryo tech- 
niques aiul various tissue culture procedures. 

This problem is important. If the three 
viruses are not truly neurotropic, the pathogen- 
esis of these diseases would have to be viewed 
in a different light, and the failure of most in- 
dividuals to show neurotropic symptoms would 
not be due primarily to the resistance mecha- 
nism of the host but to the virus which infected 
the host. 

This immunological relationship between 
arthropod-borne viruses may also have practi- 
cal application in working out vaccination pro- 
cedure against certain of these arthropod -borne 
viruses. For example, the killed Japanese B 
vaccine now in use gives little protection against 
the virus as measured by its ability to elicit 
neutralizing antibody. However, we have ob- 
served that if the same amount of killed JB 
vaccine is given to persons who had no previous 
exposure to JB virus but who had a previous 


WN infection, a considerable increase in JB 
neutralizing antibodies is observed (table 3). 
Serum samples of the 14 subjects were tested 
before treatment. None of their serums di- 
luted 1:2 neutralized 30 mouse LI) M of JB 
virus. Six weeks after the subjects had been 
infected with West Nile virus or injected with 
killed Japanese B vaccine, they were given a 
subsequent intramuscular injection of the killed 
JB virus vaccine. All serum dilutions were 
made in fresh normal human serum. None of 
this latter serum neutralized 30 mouse LD 5() of 
JB virus when diluted 1 : 2. The values in 
table 3 give the maximum neutralization titer 
after the initial treatment and 6 weeks after the 
subsequent killed JB vaccine inj ection. Weekly 
blood samples were taken. 

We do not know as yet how long these 
antibodies will last in such individuals. 
However, it seems to me that it may be 'pos- 
sible by using an attenuated strain of one 
of the arthropod-borne viruses such as WN. 
which shows serologic overlapping with 
many of the other viruses, to immunize the in- 
dividual in such a manner that he can then be 
vaccinated much more efficiently with killed 
vaccines of the more virulent related viruses. 
It is also possible that if a person had a WN 
infection and was then vaccinated with JB 
killed vaccine, lie would not only get better 


Table 3. The effect of previous infection with 
West Nile virus on a subsequent injection 
with killed Japanese B virus 1 


Initial treatment 

Neutraliza- 
tion titer to 
Japanese B 
virus after 
initial treat- 
ment 

Neutraliza- 
tion titer 
after subse- 
quent. injec- 
tion of Jap- 
anese B Killed 
vaccine 


( 1:10 

1:100 


1:5 

1:80 

We-t Xile infection 

l 0 

1:40 


j 0 

1:60 



1:100 


0 

0 


0 

0 


0 

0 


0 

1:4 

Killed Japanese B vaccine. 

0 

0 

0 

0 


0 

0 


0 

0 


0 

0 


1 All titers refer to dilution*, of serum which mil 
prolccl -I of S mice against approximately 30 LD» of 
Japnnc-e B virus. 


protection against JB virus but would have 
some protection against other related viruses. 
In other words, WN infection or JB killed virus 
vaccine by itself would give little if any pro- 
tection against [Russian spring-summer (ESS) 
virus. But the combination of living IVN in- 
fection plus killed JB vaccine may result in 
protection against ESS virus because of the 
immunological overlapping between WN, JB, 
and ESS viruses. 

Our preliminary data support this hypothesis, 
and we are now in the process of determining 
which two viruses will give the best protection 
against a whole group of serologically relate 
artliropod-borne viruses. 

Immunological overlapping may also plaj a 
role in the evolution of some of these arthropod- 
borne viruses. For example, we have shown 
that if a host has antibodies to Japanese B virus 
and is infected with West Nile virus the multi- 
plication of West Nile virus may be great j 
inhibited. 

However, if one infectious dose of WN virus 
were to contain a few particles that differ in 
their antigenic composition from the majority 
of WN particles, that is, if they were less 
closely related immunologically to Japanese B 
virus, these particles might multiply in the 
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Unfinished Business in Maternal 
and Child Nutrition 


By MARJORIE M. HESELTINE, M.A. 


P ROGRESS in recent years makes it possible 
to talk now about unfinished business in 
maternal and child nutrition. Even though 
we lack precise measures of nutritional status, 
few people doubt that mothers and children, on 
the average, are in better nutritional condition 
today than they were 20 years ago. But the 
very size of our accomplishments makes it neces- 
sary to emphasize that there is unfinished busi- 
ness. Some people seem to think we can afford 
to forget about nutrition programs for mothers 
and children and turn our attention entirely to 
overfed adults and the chronically ill of all ages. 
I dissent. Let me tell you why. 

First, there is the magnitude of the problem. 
As Dr. Martha Eliot, chief of the Children's 
Bureau, pointed out to the Association of State 
and Territorial Health Officers in 1952, this Na- 
tion is growing younger faster than it is growing 
older (1). Realizing that this statement was 
contrary to the prevailing impression, she went 
on to say that during the preceding decade, the 
population over G5 years of age had increased 
37 percent but the population under 5 had 
grown by 55 percent. 


Miss Heseltine is chief of the Nutrition Section, Divi- 
sion of Health Services, Children s Bureau, Social 
Security Administration. Since this paper is based 
on her address at the 1955 meeting of the Western 
Branch of the American Public Health Association, 
the illustrations are drawn largely from the western 
part of the country . 
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Because of improved maternal care, the 4 mil- 
lion babies that are born annually may be 
spared many of the hazards of delivery and 
early infancy. But their birth certificates 
carry no guarantee that they will receive the 
daily dietary allowances recommended by the 
National Research Council. If an infant is to 
get the food he needs for optimal growth 
(please note that I do not say maximal growth, 
a point I shall discuss later) under conditions 
that make for good physical and emotional de- 
velopment, parent education in nutrition must 
go on and on ns long as women have babies. 
Then, too, there is sufficient indication that 
what happens during childhood has a bearing 
on health during adult life to warrant continu- 
ing attention to maternal and child nutrition if 
only for its long-range influence on health 
problems of later maturity, which are now so 
much in the limelight. Public health nutrition 
services should be directed toward the older age 
groups, but programs should continue to serve 
maternal and child health as well. 

My colleagues in State child health and crip- 
pled children’s programs offer another reason 
for urging no diminution in maternal and 
child nutrition work: Generalized undernu- 
trition, they say, can still be found among 
children in the United States, and even cases 
of dietary deficiency disease are seen occa- 
sionally from cultural groups that have not 
shared in the widespread economic prosperity. 
It is true that we have to look much more 
sharply for instances of malnutrition than we 
once did, but those we see are all the more dis- 
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trend to earlier feeding of solid foods are more 
probably social tlnm they are nutritional or 
medical." And in case anyone thinks that, 
parents take their pediatrician’s recommenda- 
tions without, demurring, you should know that, 
59 percent of the pediatricians reported that, 
they “experienced considerable pressure on the 
part, of the mothers for the early introduction 
of solid foods.” The. consensus was that, there 
is no physiological basis for introducing solid 
foods before the age of 3 months. 

For Healthy Teeth 

Still another aspect, of maternal and child nu- 
trition about which we need to know much more 
is the. relation of nutrition to healthy teeth and 
to their resistance to caries. It seems to be well 
established that, the development of structurally 
sound teeth is dependent on a supply of nu- 
trients that have their source in the ingested 
food. The argument begins on the question of 
the effect of diet on the susceptibility to caries 
of the fully formed tooth. Many discussions 
have been devoted to that topic, but the net 
result, it seems to me, is that the proponents of 
the various schools of thought have become 
more convinced than ever of the validity of 
their evidence whereas neutrals have become 
only more confused. 

Fortunately, research on this question con- 
tinues, and the prospects of an answer become 
brighter through the use of such new tools as 
electron microscopy and radioactive tracer 
techniques. There is certainly some indication 
from recent studies that enamel is permeable 
both from the oral cavity and the bloodstream. 

Diet and Pregnancy 

We need to know more about the relationship 
of diet preceding and during pregnancy to the 
well-being of the mother and infant. Teams 
of research workers in various medical centers 
have approached the study of nutrition during 
pregnancy quite differently and, as might be 
expected, have often failed to confirm each 
other’s findings. Does that mean that we 
should no longer claim that what a woman eats 
during the maternity cycle is important? A 
question as direct as that was put by a nutri- 
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lion workshop participant last, summer to a 
young obstetrician who hacl just, reported that 
a large-scale study had failed to reveal major 
differences between the nutritional condition of 
women who had had good diets and those who 
had had poor diets during pregnancy. As this 
physician was known to he an expectant father, 
he was asked: “What are you advising your 
wife to eat?” Thereupon, the nutritionists 
listened to the kind of dietary recommendations 
that they wish every pregnant woman might 
receive from her physician. His study may not 
have shown that diets somewhat below prevail- 
ing standards of adequacy had had a deleterious 
effect; but he was well aware of other studies 
that, had shown diet to be important, and he 
wanted his wife to have the benefit of the doubt. 

There would seem to be some rather impres- 
sive evidence in regard to the consequences of 
drastic limitation of calorie intake during preg- 
nancy. Studies in Chicago have shown that 
when the energy requirements of the pregnant 
woman are not met, storage of nitrogen in the 
form of protein does not proceed at a satisfac- 
tory rate (5). Other studies indicate that 
women who are underweight at the beginning 
of pregnancy and who fail to come within a 
normal range during the first two trimesters 
have a higher than average proportion of pre- 
mature infants ( 9 ). Nevertheless, I have been 
told of a teaching hospital that lias only re- 
cently abandoned the routine prescription of a 
1,000-calorie diet for prenatal clinic patients. 
The woman who is given such slim rations is 
sometimes told that it is important to control 
the size of the fetus. Yet there is impressive 
evidence that a diet so restricted as to affect the 
weight of the infant is pretty sure to take its 
toll on the mother. Periods of famine do result 
in lower birth weights. They also are likely 
to impair the health of childbearing women. 

Nutrition Education 

Thus far, I have dealt only with the need for 
extending our knowledge of nutritional require- 
ments and with the importance of putting into 
practice the concepts that have been evolved 
by our most authoritative lenders. But in order 
to put into effect wliat we know about nutrition, 
we need to know more— much more— about the 
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trussing in those prosperous times. The com- 
ments of a young nutrition trainee from a so- 
called underdeveloped country after she had 
taken part in a dietary survey among low-in- 
come rural families in the United States arc 
pertinent here. In a personal letter to an 
understanding American friend, she wrote: 
“Speaking of diet, I believe that (he poor people 
of these counties . . . have a diet, more de- 
ficient than the poor of my country. In a large 
family of S members, one housewife here re- 
ported that they spent only $5 a week for food. 
This whole family is ill, and no wonder. And 
like this family, there are others and others. 
I also have the impression that these people 
show a greater sadness because they see from 
so close the comforts that they would like to 
attain.” 

The task ahead in maternal and child nutri- 
tion falls into two main categories, as I see 
it. We need to know more, much more. We 
need to do more with what we already know, 
and even with hypotheses that we think may 
be confirmed by research. 


Requirements for Optimal Health 

Of the many aspects of maternal and child 
nutrition that we need to know more about and 
to do more about, one is the matter of nutri- 
tional requirements for optimal health at all 
stages of development. In 1053 the Food and 
Nutrition Board of the National Research 
Council issued the third revision since 1913 of 
its Recommended Dietary Allowances (£?). 
The ink was hardly dry on this revision before 
the recommendations for protein allowances 
during the first year of life were challenged 
as being unnecessarily liberal. A committee 
of the board is now reconsidering these recom- 
mendations, and the Academy of Pediatrics 
has appointed a committee on nutrition 
which will direct attention to the matter. These 
recommendations, which represent “nutrient 
levels selected to cover individual variations in 
a substantial majority of the population” and 
which must never be confused with minimal 
requirements for an individual, are sure to be 
revised again and again as research throws 
more light on nutritional needs. 

We need to know much more about satisfac- 


toiy rates of growth in cliildren. As two re- 
search workers said, we need to find the “answer 
to the important medical-nutritional question 
regarding the degree of conformity to a norm 
to be expected on the part of an otherwise 
healthy child” (3). Longitudinal studies, such 
as t lio.se now under way at the Colorado Child 
Research Council, have already given us a re- 
spect for individual differences (4). 

Although it is not easy for Americans to give 
up our “bigger and better” concept, there are 
those who are impressed bv the questions raised 
by Prof. R. A. McCance of London. He asks 
whether the attainment of large size through 
very rapid rates of growth is in tire interests of 
optimal health either during childhood or in 
later life. The following statements from one 
of his lectures may whet your appetite to seek 
out his provocative papers on overnutrition and 
undornutrition (5) : “Animal husbandmen have 
bred and fed their animals for rapid maturity 
and marketable qualities and political husband- 
men have come near to doing the same for chil- 
dren. Curiously little work or thought has been 
devoted to a study of the desirable plane of nu- 
trition for the different years of human en- 
deavor.” 

Introduction of Solid Foods 

If infants arc not expected to grow at ever 
more rapid rates, there may be some revision in 
our ideas about the time for introduction of 
solid foods into the diet. The Child Health 
Center at the University' of Washington has 
pioneered in trying to discover whether there 
is any difference in the progress of babies given 
solids by the end of the fourth week and those 
not given solid foods until the age of 9 to 12 
weeks. Two researchers at the center could not 
detect any r significant difference in the develop- 
ment of the two groups of infants in their re- 
sponse to solid foods (6). 

Another approach to this question was taken 
by a group of pediatricians. By’ means of ques- 
tionnaires, they' obtained information from 
more than 2,000 of their colleagues in all parts 
of the country (7). There was general recog- 
nition of the trend toward early introduction 
of solid foods, but as one pediatrician put it: 
“The major factors underlying the current 
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cooperate with other agencies in mutually hene- 
fieinl programs and that, they can undertake 
modest fact finding activities on their own. 

As an example, of the former, 3 am thinking 
of a statewide study of food habits of families 
with children that, was conducted by (he New 
Mexico Department, of Public Health and nu- 
tritionists in the New Mexico Agricultural Ex- 
periment Station (J:?). As a result of this 
study, the health department lias a much 
sounder basis for its nutrition programs in be- 
half of children. 

I could cite many examples of the latter, hut 
I will mention only two. A district nutritionist 
in Florida, with help from the State health de- 
partment , worked out a device for learning what 
some of the words that come trippingly on the 
tongues of prenatal clinic staff mean to the pa- 
tients. She learned, among other things (13), 
that to some of the patients “nutrition” is “the 
man who lays out- dead folks.” We can well 
believe that clinicians and nurses in that part 
of Florida will no longer tell a prenatal patient 
to “talk to Miss C . . . about your nutrition.” 
In a county health department in California, a 
Spanish-speaking nurse, with the encourage- 
ment of her supervisor and help from a State 
nutrition consultant, undertook to find out what 
the Mexican- American families in her district 
were eating. The data she obtained would not 
permit an easy generalization. There was as 
much disparity between low-income and pros- 
perous families as would be found in an Anglo- 
American group. 

In conclusion, let me emphasize that the un- 
finished business in maternal and child nutrition 
is to a large extent the business of all public 
health workers. Seek help from the nutrition- 
ists and complain long and loud when you can't 


get it. But don’t expect the nutritionist to do 
the job alone. 
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people to whom nutritional programs are di- 
rected. 

Nutrition education has come a long way since 
the days when the nutritionist was a feminine 
lone ranger, who prepared her own educational 
material (usually mimeographed, single 
spaced), jumped into her car, traveled across 
the State to a county where there might or 
might, not he a public health nurse, rounded 
up a group to listen to her talk or watch a 
demonstration, got back into her car, ancl re- 
turned to the State oflice. In those days, the 
public health nurse was not expected to know 
anything about nutrition. If she strayed be- 
yond underlining the appropriate paragraphs 
about diet in the pamphlet she handed to a 
parent, she did so at her own risk. Community 
organization, group dynamics, the eonsultant- 
consultee relationship — all these were concepts 
that she had never heard of. There was no 
thought given to modifying teaching about 
foods to lit cultural patterns, for the emphasis 
was on Americanization. If cream soups were 
accepted by middle income Anglo-Americans, 
it was assumed the sooner recently immigrated 
Mexican mothers learned to make cream soup 
the sooner they would evolve into 100-percent 
Americans. 

Currently, nutrition enters into the daily 
activities of many kinds of public health 
workers. A large proportion of them are 
equipped by training and experience to deal 
effectively with the run-of-the-mill nutrition 
problems, although, of course, they recognize 
the need for technical assistance from a nutri- 
tionist — hopefully one who is accessible enough 
to give help when it is most desired. Increas- 
ingly, nutrition consultation is focused not on 
what is new in nutrition but on how to make 
what is old (and as far as we know still true) 
function in the lives of people. Maternal and 
child nutrition teaching has been profoundly 
influenced by the writings of such men as Al- 
drich, Senn, Richmond, and Spock. Good nu- 
trition is viewed not as an end in itself but as one 
factor in the development of a sound body and 
a healthy personality. 

Knowing what is considered an appropriate 
diet for a parturient woman and her infant 
and why certain values are attributed to cer- 
tain foods is only the starting point for soundly 


motivated education in maternal nutrition. 
Beyond this, we must understand the ways of 
life of the people whom we are trying to teach. 
In work with cultural groups that have differ- 
ent value systems from their own, public health 
workers have found a new ally in the anthro- 
pologist. A paper on midwife training by Dr. 
Isabel Kelly (JO), an anthropologist with the 
United States Operations Mission to Mexico, 
provides the following illustration of how a 
health worker and a social scientist may coop- 
erate in solving a problem : 

In certain Mexican villages, the women were 
unwilling to drink water during the later 
months of pregnancy or to give either water or 
fruit juice to .their babies. As a result, both 
mother and child were deprived of essential 
fluids, and the child did not get the necessary 
amounts of vitamin C. Dr. Kelly and a nurse 
midwife worked out this solution: an increase 
in consumption of the herb teas that are an 
accepted part of the diet of these people and 
addition of an ascorbic acid tablet to the tea 
before it is given to the babies. The women 
were quite willing to make these modifications 
in their habits. 

Dr. Kelly does not suggest that the practices 
found in these villages will persist indefinitely; 
she merely' jioints out how a practice may' serve 
effectively' for .the present. As Dr. Cicely 
Williams, who has done maternal ancl child 
health work in many parts of the British Com- 
monwealth, states in an article on nutrition 
(JJ). “Many of the customs recorded by' social 
anthropologists are not (as commonly sup- 
posed) unalterable but can be replaced by' more 
rational and advantageous behavior once the 
position has been explained and understood. 
Often one sees the term ‘social and cultural 
customs’ used to dignify' habits which are 
merely' the result of ignorance ancl carelessness; 

Health Agencies and Research 

Not only can health departments clo more 
about applying what is known in nutrition, 
they' can also contribute to the knowledge that is 
to be translated into programs. I am not. sug- 
gesting that health departments should embark 
singlehandedly on ambitious nutrition research 
projects: but I am suggesting that they can 


142 


Public Health Reports 




Figure 1. Insecticide-impregnated cords installed in a feedroom of a dairy. 


veie suspended vertically either from the ceil- 
ing or fiom horizontal cords extending from 
vail to vail (fig. 1). 

In dairies and rural areas, the cords vere in- 
stalled at all protected potential fly-resting 
sites, particularly those vitliin barns, pigpens, 
calf pens, and cliickenhouses. In the rural 
aiea tests, treated cords also vere suspended in 
the kitchens and on porches of unscreened 
houses. Treatments in military food establish- 
ments included complete installation of cords 
in the dining halls and partial treatment of the 
kitchens. In the kitchens, cords vere placed so 
that the affected flies vould have little chance 
of falling into food-preparation sites. Cords 
also vere installed beneath the overhang of the 
entrancevays. 

Appraisal of the housefly populations in 
dairies vas accomplished by selecting the high- 
est grill count (5 counts per station) from each 


of I stations. These stations vere not fixed 
sites but general areas, such as stanchions, en- 
trancevays, and feedrooms. The average of 
the four highest counts constituted the veekly 
fly index. In the rural areas, 5 grill counts 
vere made on each of 10 premises every veek. 
The highest count at each of the premises vas 
recorded, and the aveiage of these counts vas 
employed as a veekly index. In the un- 
screened kitchens, total fly counts vere recorded. 
In military dining halls, the veekly fly index 
vas made by obtaining a total count of house- 
flies found in the kitchen and dining 
hall. The fly densities vere evaluated during 
the same time interval each veek to avoid, as 
much as possible, variations in fly behavior. 

All dairies used in the study maintained 
herds of 100 to 400 covs. One dairy (C, fig. 
2) received installations of freshly treated 
cords impregnated in a 7.5-percent parathion 
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The Use of Insecticide Treated Cords 
for Housefly Control 

By JOHN W. KILPATRICK, M.S., and H. F. SCHOOF, Ph.D. 


I N RECENT years, the resistance of house- 
flies to residual treatments of DDT and 
other chlorinated hydrocarbon insecticides has 
stimulated intensive search for new insecticide 
materials and control techniques. Numerous 
synergistic compounds have been screened in 
an effort to develop a chemical formulation 
effective against- insecticide-resistant, houseflies 
(J-3). Ofher fly control methods include lar- 
viciding (./), space spraying (.?), and poison 
baits (G~S). 

Baker and co- workers (0) evaluated the effec- 
tiveness of DDT-trented cords for housefly con- 
trol in food establishments, while Pimentel and 
associates (10) used screen strips treated with 
high concentrations of dieldrin and festooned 
from barn ceilings as a means of controlling 
houseflies in dairies. Variations in these tech- 
niques have included the use of cords impreg- 
nated with other insecticides, including organo- 
phosphorus compounds. Laboratory studies 
of Fay and Lindquist (11) indicated the type, 
size, and color of cords most suitable for treat- 
ment and the effective concentrations of the 
dipping solution. Maier and Mathis (12) in 
19o2 demonstrated that cotton cords inch in 
diameter treated with parathion gave consider- 


Jl/r. Kilpatrick and Dr. Schoof are entomologists 
tui/h the Technical Development Laboratories, Com- 
municable Disease Center , Public Health Service, 
Savannah, Ga. Dr. Schoof is chief of the Biology 
Section of the laboratories. 


able promise as a method of fly control in dairy 
barns near Savannah, Ga. Further field tests 
in V !).W in rural areas (13) and in dairy barns 
substantiated these earlier results. These tests 
indicated that cotton cords /io inch and inch 
in diameter impregnated with parathion pro- 
duced satisfactory control of flies in dairies and 
rural areas when the cords were installed at the 
rate of S— 15 linear feet of cord per 100 square 
feet of floor area. 

In 1 f»5T, field studies with cotton cords 
inch in diameter were designed to evaluate dif- 
ferent installation techniques, cord dosages, and 
chemicals (parathion and Diazinon). Cord in- 
stallations were tested in dairy barns, rural 
areas, and military dining halls. 

Methods 

Cotton cords were treated by immersion in 
either a 7.5-percent or a 10-percent parathion- 
xylene solution which, by chemical analysis, 
showed a dosage of 75-100 mg. of parathion per 
linear foot of cord. For uniform impregna- 
tion, the cords remained in the insecticide solu- 
tion for approximately 2 minutes. The Diaz- 
inon-treated cords were impregnated by dip- 
ping them in either a 10-percent or a 23-percent 
(an estimated 200-250 mg. per linear foot) Di- 
azinon-xylene solution. All cords were in- 
stalled at the rate of 30 linear feet of cord per 
100 square feet of floor area, with the exception 
of one test with Diazinon-impregnated cords m 
which the dosage was reduced to 25 linear feet 
of cord to 100 feet of floor space. The cords 
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Figure 3, Control of houseflies in dairies with 1 2- 
month-old parathion-treated cords (1953). 



and fly densities remained at very low levels 
, throughout the entire season. The second 
dairy (T), treated with cord freshly dipped in 
a 7.5-percent parathion solution, showed an 
immediate reduction in the fly population, but 
control levels were not reached until several 
weeks after treatment. However, once control 
levels were obtained, low fly populations pre- 
vailed the remainder of the season. The third 
dairy (Ra), treated with cords freshly dipped 
in a 10-percent parathion solution, showed a 
gradual decline in fly densities which did not 
reach control levels until 7 weeks after treat- 
ment. This unsatisfactory slow drop in fly 
densities was due in part to a disruption of 
normal sanitation practices coincident with the 
treatment of the dairy. As a result, the pres- 
sure of fly production was abnormally high. 
After the usual practices of manure handling 
were reestablished, control levels were main- 
tained. 

The effect of parathion-impregnated cords on 
% populations is depicted most graphically 
in figure 3. In tins dairy (Kn) , parathion- 
treated cords % 6 inch in diameter installed 
the previous year were allowed to remain in the 
dairy establishment throughout the winter 
months. In addition, 300 feet of newly treated 
cord (% 6 inch in diameter) was installed in 
a recently built calf shed. Satisfactory control 
of flies ensued throughout the following sum- 
mer. In August, all cords were removed from 
the barns and immediate increases in fly popu- 
lation levels were noted. In early September, 


ihe same cords were reinstalled and an immedi- 
ate reduction of fly indexes to control levels was 
achieved. 

The results with Diazinon-treated cords are 
shown in figure 4. In 1953, the dairy (B) 
treated with cords (% G inch in diameter) im- 
pregnated in a 10-percent Diazinon solution dis- 
played substantial reductions of the housefly 
populations, with reduced indexes persisting 
for 3 to 4 weeks. In 1954, the same dairy treated 
with cord (% 2 inch in diameter) impregnated 
with a 25-percent Diazinon solution showed im- 
mediate reduction of housefly densities to con- 
trol levels, and these low levels were sustained 
for 7 weeks. After this period a sharp increase 
in fly indexes occurred. In mid-August, re- 
treatment with freshly impregnated cord again 
resulted in excellent housefly control for a pe- 
riod of 7 weeks. 

In figure 5 are shown the comparative house- 
fly population trends in treated and untreated 
rural areas. After installation of the para- 
thion-treated cords, excellent fly control was ob- 
tained for the remainder of the season. In the 
untreated area, the reduced fly levels were 
caused by the use of poison baits by individual 
residents. However, fly population indexes 
were not lowered to the levels obtained in the 
zone treated with parathion-impregnated cords. 

The results of installation of parathion- 


Figure 4. Control of houseflies in dairies with 
Diazinon-impregnated cords. 
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solution and air dried for 3 -weeks before instal- 
lation. The second and third dairies (T and 
Ha, fig. 2) received installations of freshly 
treated cords impregnated in a 7.5-percent and 
a 10-percent parathion solution, respectively. 
The 3-week-old cord installed in dairy C was 
used as a means of overcoming the 3-week 
period usually required to bring fly populations 
to control levels, a lag possibly caused by the 
repellency to flies of freshly treated cords. 

Two areas (2 x 3 miles each) containing ap- 
proximately 25 houses each were selected for 
the rural study. In one area, the individual 
premises were treated with cord impregnated 
in 7.5-percent parathion solution; the second 
area served as an untreated check. The 15 


premises of highest fly potential in each area 
were selected for grill index determinations. 

Two military dining halls of similar con- 
struction and area were selected for study. 
One dining hall received treatment with cord 
impregnated in a 7.5-percent parathion solu- 
tion : the other was used as an untreated check. 

Results 

The results of the parathion cord treatment 
in dairies are shown in figure 2. Housefly pop- 
ulations at. dairy C, which received a treatment 
with 7.5-percent parathion-impregnated cord 
air dried for 3 weeks, were sharply reduced to 
control levels the first week after treatment, 


Figure 2. Control of houseflies in dairies with parafhion-freafed cords. 
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Figure 6. Control of houseflies in a military 
dining hall and kitchen with parathion- 
impregnated cords. 



of the cords for :i period of 3 weeks before in- 
stallation tends to improve their initial effi- 
ciency. Assumptions are that during the 3- 
week air-drying process various fractional im- 
purities of paratliion dissipate, leaving a treated 
cord which apparently is less repellent to the 
flies. Although the daily treated with para- 
thion-treated cord, air dried for 3 weeks, gave 
the highest level of control, it should be noted 
that the pretreatment indexes at this dairy were 
much lower than at the other two dairies. 

Diazinon-treated cords when impregnated by 
dipping in a 25-percent solution were extremely 
effective for periods of 7 weeks. The shorter re- 
sidual activity of these cords as compared to 
parathion-treated cords may be compensated 
for under certain conditions by the lower toxic 
hazard to mammals. 

Chemical evaluation of the paratliion con- 
centration in the air of several dairies and 
kitchens has indicated a level of only 0.02 mi- 
crogram of paratliion per liter of air. Routine 
checks on the cholinesterase levels of individ- 
uals preparing and handling treated cords have 
shown no significant change in these indexes nor 
have there been any reports of any toxic effects 
of the treatment upon the exposed human pop- 
ulations in the dining halls, kitchens, or dairies 
employed in the studies. 

The commercial development of paratliion- 
impregnated gauze in Denmark as reported by 
Wiclunand (J4) and its widespread use on 


farms in that counfry have demonstrated that 
paraf hion-treated gauze can be used safely and 
efficiently by the public in fly' control. Under 
similar conditions of commercial preparation, 
paratliion- and Diazinon-imprcgnated cords 
offer definite promise as a general fly control 
measure in the United States. Such cords 
should be properly identified by poison labels 
affixed at intervals of 5 feet. In view of the 
foxic hazards involved in impregnating the 
treated cord, it is not recommended that such 
cords be prepared by anyone other than com- 
mercial formulators. 

Summary 

Cotton cords % 2 inch in diameter, impreg- 
nated in 10-percent and in 7.5-percent para- 
thion-xylene solution, have given seasonal con- 
trol of insecticide-resistant housefly popula- 
tions in dairy barns. Cords impregnated by 
immersion in a 25-percent Diazinon solution 
yielded 7 weeks’ effective control. Cords treat- 
ed with 7.5-percent paratliion solutions provid- 
ed excellent control of houseflies for more than 
10 weeks in rural areas and for 10 weeks in a 
military dining hall and kitchen. Air samples 
in dairy barns and in kitchens of rural homes 
revealed only 0.02 microgram of paratliion per 
liter of air. No significant changes in cholin- 
esterase levels were noted in individuals process- 
ing or installing paratliion- and Diazinon- 
treated cords. 
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treated cord in a military dining hall and 
kitchen (tig. (3) indicate excellent control of 
houseflies during the 10-week observation pe- 
riod. Total fly counts in the treated dining half 
and kitchen ranged between 1 and 10 dies per 
inspection, whereas total counts in the un- 
treated dining hall and kitchen rangedbetween 
110 and 260 flies per inspection. 

Discussion 

The use of smaller cords (% 3 inch in diam- 
eter rather than ■), e inch in diameter) in 20,14 
was based on the similarity in the control per- 
formance of cords of both sizes in previous 
studies. In addition, the inch in diameter 


cord is cheaper and reduces the potential haz- 
ard to humans because of the lesser amount of 
panilhion per unit length of cord (75-100 mg. 
vs. 150-250 mg.) . It also p&rmitttad an increase 
in cord dosage per 100 square feet, thereby aug- 
menting the toxic area available for fly contact 
without, increasing the overall amount of para* 
thion within a barn. 

In general, the results of the 1054 tests and 
those of previous studies indicate that para- 
thion is the most effective chemical tested for 
the treatment of cord for control of Mu sea 
domes fica since it is the only impregnant to 
date which gives satisfactory control of insecti- 
cide-resistant houseflies for extended periods 
of 2-3 months. Indications are that air drying 


Figure 5. Control of houseflies in rural areas with parathion-impregnated cords. 
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The C.-E. A. JVinsloiv Lecture, 1955 


Man’s Emergence Toward Health 

By HENRY VAN ZILE HYDE, M.D. 


O NE of the signal honors of public health 
is an invitation to deliver the annual 
Winslow lecture. I am fully cognizant of this 
and deeply appreciative. All of us, I am sure, 
could tell of acts of friendship that have been 
extended to us by Professor Winslow and Mrs. 
Winslow, and we could tell, as well, of the 
stimulation and inspiration that we have gained 
from both of them. I had the good fortune to 
practice medicine in Syracuse, N. Y., a city 
known throughout public-healthdom as “A Citj r 
Set on a Hill.” I entered practice there shortly 
after Professor Winslow’s book of that title was 
published, a book that revealed to me an excit- 
ing new area of interest and action, an interest 
which later became my career. So it is with 
a feeling of gratitude and warmest friendship, 
which has grown through the years, that I 
address you in honor of Dr. Winslow. 

My title, “Man’s Emergence Toward Health,” 
may seem ambitious, but it grows from a feel- 
ing that builds up in one, unconsciously and 
quite inescapably, while traveling about the 
world in these days with an eye focused on 
health. We have tended to look at our business 
of public health as a small business, circum- 
scribed by our own municipal environment, or, 
perhaps, our State or national environment, but 
since World War II public health has grown 
beyond these limits. There is a movement 
under way in health which constitutes one of 


Dr. Hyde, chief of the Division of International 
Health, Public Health Service, and United States 
member on the Executive Board of the World Health 
Organization, delivered the TFinslow lecture at Yale 
University, March 28, 1955. 


the great facts of our time, a force that is shap- 
ing world events now and for -the long future. 
We as public health workers must recognize this 
force in our own field, understand it, and guide 
it, for any great force loose in the world today 
can be used to build freedom or, on the other 
hand, to build tyranny. 

Universal Swing Toward Health 

The story of the development of public health 
in northern Europe and in the United States is 
known to most of you. It is a story told by the 
public health historians and particularly well, 
of course, by Dr. Winslow. As historians and 
philosophers view the progress of man, some 
see it. as a slow upward crawling interrupted by 
frequent backward slippings. Others see it as 
a sei-ies of explosions, each related to some new 
basic discoveiy such as fire, cultivation, domesti- 
cation of animals, the discovery of iron, or the 
harnessing of atomic energy. The development 
of public health appears to take this latter form, 
an explosion which, indeed, is modeled on the 
ultramodern design of the mushroom cloud — 
in shape but not in effect. The vertical stem of 
the cloud is the explosion in time — public health 
history. It is a very, very short history as you 
know, occurring almost entirely within two, or 
at the most, three generations of public health 
leaders. 

Short as is the vertical stem of the public 
health explosion, we are witnessing today the 
equally dramatic lateral expansion of the mush- 
room cloud. Prior to World War I, public 
health activity in great areas of the world, if 
extant at all, existed mainly for the protection 
of the colonizing forces, for the governors of 
men, not for man himself. Today, in contrast, 
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Diabetes Control Courses in Boston 

Four courses in diabetes control will be given at the Public Health 
Service Diabetes Field [Research and Training Unit, Boston, Mass., 
for physicians, public health administrators, nurses, dietitians and 
nutritionists, social workers, health educators, and medical techni- 
cians. The courses for 1050 are: 

Patient education in. diabetes , designed for those concerned with 
individual and group instruction of persons with diabetes and with 
the families of these patients, will he given from February 27 to 
March 2. It is recommended for teams of workers. Membership for 
this course is limited to 12. 

Pursing aspects of a diabetes program , designed for nurses in official 
and nonofficial health agencies, general and special hospitals and other 
institutions, clinics, schools, and hospitals, will be given March 19-23. 
Enrollment is limited to 15. 

The clinical and community approach to diabetes will be given 
April 23-27 and again October 1-5. Planned for professional work- 
ers interested in diabetes programs, membership is limited to 20. 
Priority is given to applications from teams of staff workers from one 
agency. 

Nutritional aspects of a diabetes program , given May 21-25, is 
arranged for dietitians and nutritionists in public and private health 
agencies, clinics, hospitals, and other institutions. [Membership is 
limited to 15. 

There is no fee for registration or tuition. The classes run from 
9 : 00 a. m. to 4 : 30 p. m. daily. Part-time or intermittent attendance 
is not accepted. Application for admission to any one course should 
be filed as early as possible. Information about hotel accommodations 
will be sent after application is received. Further inquiries should 
be addressed to : Diabetes Field Research Training, 639 Huntington 
Avenue, Boston 15, [Mass. 
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this disease whereas a reoenl survey followin': 
an intensive nationwide campaign showed only 
0.03 percent of a sample rural population in- 
fected. Under the program presently being 
conducted in Indonesia, where there are, an 
estimated 20 million persons infected with 
yaws, the target is 1 million examinations per 
month expected to reveal S3, 000 clinical cases 
which will be given the required treatment. 

The scope, of (he work that is under way is 
further attested to by the international pro- 
gram of vaccination against tuberculosis with 
BCG vaccine. Since 10-17, while the experts 
have continued to debate the exact value of the 
vaccine, 101 million children, or approximately 
10 percent of the world’s children under 10 
years of age, have been tested for tuberculin 
sensitivity, and 43 million of the negative re- 
actors have been vaccinated. 

Even in the face of such massive accomplish- 
ments, the expanding mushroom cloud of the 
health explosion would have little substance in 
the absence of a sound basic health structure. 
The availability of effectively organized and 
competently staffed national and local health 
services capable of thoughtful planning and 
able to reach the people is, of course, the 
essential ingredient of permanent accomplish- 
ment. Mass control of disease is pointless, ex- 
cept as a transient satisfaction, unless there are 


services available to maintain the achievement. 
Therefore, the element of greatest significance 
in the present movement — that which Dr. 
Winslow would consider most fundamental — 
is the widespread establishment of such 
services. 

Organizational progress both centrally and 
at the community level is being made in many 
countries. Eight of the governments of the 
West ern Hemisphere have elevated their health 
departments to the rank of cabinet ministries 
within the decade. These ministries, as well as 
the health departments that exist elsewhere, are 
being manned to an ever-increasing extent by 
well-trained personnel. During the past 12 
years, at which time the Institute of Inter- 
American Affairs gave the lead in establishing 
international governmental fellowships, more 
than 1,700 fellowships have been awarded to 
Latin American professionals by the institute 
for study 7 of various phases of public health in 
the United States. During the years 1947-54 
the World Health Organization awarded 4,356 
foreign fellowships on a worldwide basis. 

The flow of foreign fellows being placed by 
the Public Health Service under a variety of 
programs for training in the United States is 
shown in table 1. This is, of course, additional 
to the fellowship programs of the private foun- 
dations and of governments themselves. In 


Table 1. Foreign fellows programed by the Division of International Health, Public Health Service, 

1951-55 


Area 

1951 

1952 

1953 

1954 

1955 

Total 

United 

States 

pro- 

grams 1 

WHO 2 

United 
States 
pro- 
grams 1 

WHO 2 

United 
States 
pro- 
grams 1 

WHO 2 

1 

Unit ed 
States 
pro- 
grams 1 

WHO 2 

United 

States 

pro- 

grams 1 

WHO 2 

Western Hemisphere . 

46 

14 

53 

32 

111 

36 

135 

44 

134 

40 

645 

Europe __ 

88 

6 

94 

25 

65 

50 

21 

16 

27 

20 

412 

Kear East, Africa, and Southeast 












Asia, _ _ . - 

23 

10 

85 

17 

95 

21 

81 

16 

98 

10 

456 

Far East . - 

93 

10 

154 

28 

274 

31 

288 

27 

247 

30 

1, 182 

Total - 

250 

40 

386 

102 

545 

138 

525 

103 

506 

100 

2, 695 


1 Includes Mutual Security Administration, Technical Cooperation Administration, Institute for Inter-Amer- 
ican Affairs, Foreign Operations Administration, European Cooperation Administration, International Cooperation 
Administration of the Department of State as well as programs under High Commissioner of Germany Supreme 
Commander Allied Forces in the Pacific, Public Law 759, Slst Cong., 2d sess. (government, and relief in occupied 
areas), Public Law 265, 81st Cong., 1st sess. (Finnish war debt), and Public Law 402, 80th Cong. 2d sess. (Smith- 
Mundt Act ) 

2 The Public Health Service assists in programing only a part of 1 he total number of WHO fellows in this country 
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•\ve sec a profound and universal swing toward 
health for all men who people the world. 

Evidence of man's explosive emergence to- 
ward health is seen in the current mass attack 
on communicable disease in the underdeveloped 
areas, in the widespread development of in- 
creasingly competent national health services, 
in the establishment of extensive networks of 
rural health centers and in the intensification of 
international action in the health field. 

One of the most impressive and significant 
phenomena of our times is the mass control of 
certain diseases, even to the point of eradica- 
tion in vast areas. The reality of this accom- 
plishment strikes one with great impact on 
visiting the affected areas of (he world: the 
scope of it is tremendous. 

In 194S the incidence of malaria was esti- 
mated at "00 million cases per year. Recently, 
the "World Health Organization has announced 
that 243 million, or almost one-half of the 5152 
million people living in malarious areas, arc 
now protected against malaria. In dealing 
with such figures we are speaking of one-fifth 
of the population of the entire world. In 
India 12.") million of the 200 million persons 
exposed to malaria are now protected. Italy, 
Greece, Iran, Thailand. Ceylon, the Philip- 
pines, Formosa. Venezuela, and Brazil are 
among the countries that have taken similarly 
important strides in this field. The nations of 
the Western Hemisphere, not satisfied with 
mere control of this disease, decided in San- 
tiago, Chile, in October 1954 to act in concert 
actually to eradicate malaria from the entire 
hemisphere, and it is anticipated that this 
astounding feat can be accomplished within 
the next 8 years. Likewise, a recent World 
Health Organization malaria conference held 
in the Philippines resolved that eradication, 
rather than control, must be the objective in 


Asia. 

On a somewhat lesser scale, yaws, which is a 
particularly crippling and disfiguring chronic 
infection, presents a similar example of accom- 
plishment in mass disease control. Within the 
last 6 years 35 million people have been exam- 
ined for yaws, and 8 million have been treated 
As recently ns 1950, 50 percent of the total 
population of Haiti and an even higher per- 
centage of its rural population suffered from 



PHILIPPINES — A nurse from a rural health cen- 
ter visits a barrio under her jurisdiction. Her work 
and that of others like her is slowly replacing n> e 
work of the herbolarios and primitive jungfe 
practitioners. 
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PHILIPPINES — A rural health specialist points to a 
demonstration area where Philippine personnel are 
being trained for service to families residing in re- 
mote areas of the islands. 

number of countries — either as separate health 
plans, as in the case of the $75 million 5-year 
health plan in Iraq, or as a major segment of 
a general development plan, as is the case in 
Iran, India, and Pakistan. 

The far-reaching character of the present 
movement in health is evidenced best by the 
rapid expansion of networks of urban and rural 
health centers which are penetrating remote 
areas and blanketing much of the world. 
While providing varying degrees of medical 
care, which they must in the areas in which 
they operate, they are increasingly providing 
preventive services with trained auxiliaries as- 
sisting the professional personnel. Quite sur- 
prisingly, it is not possible to find and present 
any substantial data on this dramatic develop- 
ment; even the nomenclature is muddy. There 
is in this a serious gap in our knowledge that 
needs to be closed. The spotty information that 
can be found is presented in table 2. Increas- 
ingly, such centers are becoming integrated into 
total community development programs, which 
encompass services designed to improve agri- 
culture, education, and the total village eco- 
nomic and social structure. At the moment 


this desirable trend is conspicuous, particularly 
in Mexico, Egypt, and India. 

International cooperation, as a field of ac- 
tion, presents dramatic evidence of the momen- 
tum of the health movement on a world basis. 
Before World War II there was limited activ- 
ity in international health carried on by the 
International Oflice of Public Health in Paris, 
(he Pan American Sanitary Bureau in this 
hemisphere, and the League of Nations health 
section, the work of these organizations being, 
at that time, restricted almost entirely to the in- 
ternational exchange of epidemiological in- 
formation. 

However, the League of Nations did embark, 
in a small way but with great vision, on pro- 
grams for the development of international 
standards for drugs and biologicals, the im- 
provement of health statistics, the development 
of standards of human nutrition, and the pro- 
vision of technical assistance to governments in 
the development of their own health services. 
Through its survey and advisory health mis- 
sions to Greece, China, Bolivia, and other coun- 
tries, it became the pioneer in the field of inter- 
national technical assistance which has ex- 
panded so greatly in many fields since World 
War II. 

Emergence of WHO 

From these origins sprang the World Health 
Organization. It is not the world equivalent 
of the health department located in the cellar 
of the county building. From the standpoint 
of membership of sovereign nations, the World 
Health Organization is the largest official inter- 
national structure ever built by man, with a 
membership of 80 states as compared with the 
United Nations, for instance, which has a mem- 
bership of 60 states. Staffwise, with 1,307 
employees, it is the largest agency within the 
United Nations orbit, except for the United 
Nations itself. On the world scene, therefore, 
health is, today, one of the “big shots” of inter- 
governmental action. This represents explo- 
sive progress. 

The health budget of the League of Nations 
never exceeded $400,000, of which only $200,000 
was contributed by governments. During the 
interwar period the total annual governmental 
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several of the countries, such ns Brazil, Mexico, 
Chile, and Lebanon, training is being bolstered 
by new schools of public health that have been 
established or, as in (he case of the Philippines 
and India, old ones that, have been recently 
strengthened. 

Aev and essential basic organizational units, 
such as divisions of public health nursing, en- 
vironmental sanitation, sanitary engineering, 
health education, vital statistics, training, plan- 
ning, and so forth, are being established within 
health departments and ministries, Tventv- 
thrce of thirty-seven of the less highly devel- 
oped countries, for instance, today have a nurse 
serving in the ministry of health at the national 
level as shown below : 

Nurse nt national level: Brazil, Chile, Colombia, Cos (a 
Rica. Dominican Pepnhlic, El Salvador. Formosa, 
Haiti, India. Indonesia, Iraq. Israel, Korea, Lebanon, 
Liberia. Mexico, I'anamn, P/migimy, Peru, Philippines, 
Thailand, Uruguay, Venezuela. 


No nurse at national level: Afghanistan, Bolivia, 
Ecuador, Egypt, Ethiopia, Guatemala, Honduras, In- 
dochina, Iran, Jordan, Libya, Nepal, Nicaragua, 
Pakistan. 

Jt is of particular significance that the. first 
category includes a number of countries in 
which women were in deep purdah until very 
recently. Tito demonstrated value of nursing 
has over-ridden the prejudices and attitudes of 
many ages. 

As part of the development of more effective 
services, there is a movement toward the pro- 
gressive decentralization and expansion of 
health administrations, bringing them into 
closer relationships with the people they are 
designed t o serve. Such movements are particu- 
larly conspicuous at the moment in Iran, Iraq, 
the Philippines, Brazil, and Mexico. Bather 
extensive formalized plans covering various 
periods, usually 5 years, are under way in a 


Table 2. Rural health centers in certain countries 


Country 

Population 1 

Typo and number of centers 

Thailand. 

20, 000, 000 

21,935, 000 

21, 440, 000 

7S, 103, 700 
75, 842, 105 
S, 017, 000 
3, 227, 000 

20, 253, 000 

372, 000, 000 

57, 09S, 000 

12, 10S, 000 

[720 rural health centers. 

<91 first class (physician, nurse, etc.). 

1029 second class (sanitary inspector, midwife), 
f 153 rural health centers. 

< 151 rural social centers with health services. 

(SO child welfare centers with health services. 

f95G rural health units (all types, various stages of staffing). 

IS1 demonstration rural health units of United States type. 
f2,432 government polyclinics. 

\234 private polyclinics. 

1SS rural health centers. 

/344 rural health stations. 

Egypt . 

Philippines, 

Indonesia 

Pakistan . 

Taiwan 

Haiti 

\22 county health centers. 

3 rural health centers. 

[3 large mobile health units (Caspian region, Teheran, Tabriz). 

[8 completely equipped demonstration health centers from wtuca 
l operate 25 small mobile units. 

/ 5.S40 rural dispensaries. 2 

U,G95 urban dispensaries. 2 
(1,950 official public health services: 
j 1,280 general. 

(. G70 specialized. 

[103 health centers (physicians, nurses, etc.). 

<300 health stations (sanitary inspector). 

( 15 mobile units. 

'1,277 rural health services: 

528 centers of hygiene and medical care 

4G3 clinics of medical service 

Iran ... -- 





28,850,000 


2, 525, 000 

103 first-aid stations 

20 vaccination offices. 

123 polyclinics. 

18 departmental clinics. 


l 

.29 auxiliary' clinics. 

T^Tudted Nations Statistical Yearbook, 1954. 5 Provided for in 19oo-56 plan. 
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effect. It has bet'll dearly demonst rated, how- 
ever. in the relatively recent era of scientific 
public health that widespread and oppressiie 
diseases can be controlled in a predictable way. 
The miracles of immunology and sanitation 
have been followed by those of DDT and peni- 
cillin. These have occurred concurrently with 
the w idespread development of communication 
and transport, which has spread the message 
w idely. 

The extent to which news penetrates to re- 
mote places is perhaps not generally under- 
stood. The blaring of a public radio in the 
town square or at the main crossroad has be- 
come characteristic in poor and primitive popu- 
lation centers. It is not necessary to be literate, 
or to be able to afford a radio set or even the 
clay's paper in order to keep in direct touch with 
world aff airs. Further, remote areas are being 
opened up through the extension of farm-to- 
market roads and through the routine use of 


air transportation. The airplane has knitted 
together the scattered and isolated towns in 
such mountainous countries as Honduras and 
Colombia. President Tubman of Liberia now- 
carries government, for the first time, into the 
remote bush through personal visits in a light 
plane. The Indian Health Service of Canada 
utilizes the airplane to provide regular service 
in the vast tracts of the north. This new near- 
ness of man to the foci of pi ogress has fed the 
desiie for better health. 

Since any desire shared by a significant num 
ber of people constitutes a political force, it is 
apparent that the widespread urge for health 
manifest today is a highly potent political force 
demanding action. Its intensity is heightened 
in countries that have recently attained inde- 
pendence became self-rule is associated in men's 
minds with a good life. Why, otherwise, fight 
for it? 






HAITI — Yaw? patient? wait for treatment at a clinic. 


contribution to international health work, in- 
cluding contributions to the International Oilicc 
of Public Health in Paris and the Pan American 
Sanitary Bureau, never reached $.‘500,000, with 
the United States, which was not a member of 
the League, contributing only $0,000 to the 
world program and $00,000 to the hemispheric 
one each year. 

This provides some measure of the extent of 
governmental interest in health so short a time 
ago. In contrast, the "World Health Organiza- 
tion budget, financed entirely by contributions 
from governments, is now at tiie level of $10 mil- 
lion. In addition. "WHO gives leadership and 
direction to health programs it undertakes 
jointly with the United Nations Children's 
Fund and the United Nations Technical As- 
sistance Program. Its total annual resources, 
direct and indirect, are, therefore, in the neigh- 
borhood of $15 million. 

Governments established the "World Health 
Organization because of their recognition of the 
need for international cooperation and assist- 
ance in health, yet, in 1948, when the World 
Health Organization stepped onto the world 
stage and offered technical services to govern- 
ments, there were few takers. Most govern- 
ments wanted supplies and nothing less tangi- 
ble. The scene has changed rapidly with the 
o-rowth of understanding, and today the "World 
Health Organization has technicians in almost 
every country in the free world. In 1954 alone, 


it was engaged in 329 major projects in 75 coun- 
tries. Its most pressing problem is that of 
meeting from its available resources the requests 
that, flow in. 

The "World Health Organization activities 
represent common action through international 
pooling of resources and skills. The "United 
States is supplementing these activities by con- 
ducting a cooperative international technical 
assistance program in health, which is adminis- 
tered by (he Foreign Operations Administration 
with the support of the Public Health Service, 
the universities, and other private agencies. 
(On July 1, 1955, the Foreign Operations Ad- 
ministration was abolished, and its technical 
assistance activities taken over by the Interna- 
tional Cooperation Administration of the De- 
partment of St ate.) This is the program widely 
known at one time as point 4, which has a health 
component operating at a level of $26 million 
per year. Taking this into account, the total 
contribution of the United States to interna- 
tional health work, made directly and through 
the international agencies, now ranges around 
$40 million. This is a far cry from the $66,000 
of only 10 years ago. 

The Demand for Better Health 

Recognizing that there lias been a great ac- 
celeration in the tempo of health development, 
one wonders what, the underlying factors are 
that have brought it about. The fundamental 
factor is a demand from the masses for better 
health, growing from the demonstration that 
health can be obtained at a reasonable cost 
through techniques now available. The real- 
ization that ill health is avoidable has pene- 
trated to the remotest areas, creating a political 
force of local, national, and international 
significance. 

The demand for health is based funda- 
mentally, of course, on the innate animal desire 
for relief from pain and suffering and the 
equally innate instinct to protect ones off- 
spring. Through the millemums, efforts to 
modify pain and suffering have been made 
through sacrifices to many' gods, through 
attempts at avoidance by liarilspicy, through 
incantations and the taking of strange mix- 
tui’es. None of these efforts had a consistent 
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here and abroad. The relationship of health 
to economic development, which has been so 
clearly set forth by Professor Winslow and 
dramatized particularly by (be modern story of 
malaria, has attracted the thoughtful attention 
of those who shape world allairs and has given 
health work much of its present momentum. 

A lesser factor contributing strength to the 
international movement in health is the fact 
that protection against exotic disease in the 
face of modern transportation speeds has re- 
quired a positive approach rather than the 
negativism of traditional quarantine. This 
positive approach has taken the form of inter- 
national assistance in the control of disease at 
its source. In his account of Mr. Barr and the 
innocent introduction of smallpox into the 
United States, Dr. .Tames S. Simmons has given 
us in “Public Health in the World Today” a 
compelling story of the need for this approach. 

As contrasted to narrow nationalism, the 
growing recognition of the world as an essential 
whole provides the milieu within which health 
action spreads rapidly and widely without too 
great reference to artificial boundaries. Inter- 
relatedness has replaced isolation, and there is 
a true sense of mutual responsibility for the 
state of the world at large. 

In the free world, this sense of mutual re- 
sponsibility is not motivated by political or eco- 
nomic opportunism alone. Much deeper ancl 
more meaningful forces underlie today’s inter- 
nationalism. The moral concepts that have 
shaped our own American freedom are known 
throughout the world and are inspiring today's 
movements toward freedom. The Declaration 
of Independence is not solely a United States 
document but a world platform; Lincoln is not 
a local figure but a world hero and a universal 
symbol of faith and hope. We can easily recall 
how the Atlantic Charter and its four freedoms 
electrified us only a few years ago. We wish to 
make good on those promises. 

We cannot indeed sidestep moral responsi- 
bility for preventing disease because we know, 
with Thucydides, that “the true author of the 
subjugation of a people is not so much the im- 
mediate agent, as the power which permits it, 
having the means to prevent it.” And we are 


the ones who have the means to prevent disease. 

The moral drive underlying international ac- 
tion does not stem solely from political phi- 
losophies or from guilt but from a deeper root 
that underlies philosophy and guilt. It is per- 
haps a fortunate thing that the power and the 
wealth and a large measure of the greatly 
needed technical skills are in the hands of those 
whose religion drives them to share their sub- 
stance. The medical missionary is a forerun- 
ner in spirit, more than in technique, of the offi- 
cial international programs in health. 

Where can we derive more immediate satis- 
faction of our moral urge than in the field of 
health, sharing our resources in order to solve 
the massive immediate human problem touch- 
ing every man ? Freeing man from the burden 
of disease so that he might have flight of spirit 
satisfies the requirements of today’s moral urge 
as well as any immediate material goal. 
Whether programs are labeled health, agricul- 
ture, economic development, or technical as- 
sistance, the improvement of man’s daily life 
is their goal, and, directly or indirectly, they 
must bear upon man’s health. 

All of this is of particular importance to us 
as workers in public health. We cannot think 
of peace as a problem solely for the diplomat 
or the statesman, nor of economic development 
as a problem for the economist alone. The 
emergence of man toward health constitutes a 
fact of our times within our own sphere of re- 
sponsibility that is very truly affecting the 
future of mankind. India will never again be 
what it was yesterday, nor will Brazil, nor 
Mexico, nor Haiti, nor Indonesia, nor any 
country in the so-called underdeveloped belt. 

We, as professionals in the field of health, 
have the primary responsibility for assuring 
that this great force, which is expressing itself 
with explosive rapidity, is utilized to the fullest 
extent in the furtherance of freedom and the 
establishment of peace. It is encumbent upon 
us not only to recognize it but to understand it 
much more deeply than we do today. As in the 
case of any great force, it can be used well or 
badly for good or for evil. Its proper use is 
our particular and inescapable world responsi- 
bility. May we discharge it wisely and for the 
betterment of all mankind. 
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Such difTerent men as Magsavsay, Xehru, 
U Xu, Mohammed Ali, Soekarno. and Ivotela- 
wala, who in common are leaders in newly inde- 
pendent countries, have initiated extensive na- 
tional activity in health in a conscious effort 
to satisfy this expectation. Others, new in 
power, in countries with a long tradition of in- 
dependence, such as Pibul Songgram in Thai- 
land and Paz Estenssoro in Bolivia, have like- 
wise stepped up health activities with a view to 
achieving stability and combating subversion. 
The communists utilize this same force in order 
to accomplish their ends. John Ridley, who 
accompanied Clement Attlee on his visit to Red 
China, has reported at some length in the New 
York Times Magazine (August 29, 1954) on the 
manner in which, health is being employed to 
strengthen the hand of the present government 
there. 

Internationally, the same political factor is 
at work. Here it is a matter of the cumulative 
force of the health demands of the total of the 
world’s population. As the antipodal forces of 


freedom and tyranny clash on the world scene, 
each is trying to gain the adherence of the 
masses and using either health promises or per- 
formance as one means of doing so. We, for our 
part, have promoted and supported health meas- 
ures through the World Health Organization, 
the Pan American Sanitary Bureau, the United 
Nations Children’s Fund, the International 
Cooperation Administration, and the Colombo 
Plan for Cooperative Economic Development in 
South and Southeast Asia. On the other side, 
it has been largely a matter of false promises. 

It is a generally accepted tenet of modern 
political philosophy that peace can survive only 
in the presence of economic growth and stabil- 
ity. There is increasing acceptance of the addi- 
tional fact that a sound economy cannot be 
built upon a sick population. Professor 
Winslow has made a major contribution to tins 
area of thought in his monograph on “The Cost 
of Sickness and the Price of Health,” which 
was published in 1051 by the World Health 
Organization, and which has had wide influence 
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eyes, (lie (one of (heir voire when (hey mention 
their father— these are not. statistics. They 
transcend cold, hard facts and figures. 

The young man who didn’t complete liis 
schooling because, a generation ago, his father 
died of tuberculosis has finally worked up to a 
decent job. has married and had his first boy, 
and is now told that he, too, has tuberculosis. 
But, it is early and minimal, because it was 
picked up by a. mass survey before he became 
ill. A fine hospital with excellent medical care 
is freely available to him. A public health nurse 
will help his physician check his family and will 
help carry out a home care regimen prescribed 
by his physician after a shortened hospital stay. 
"We know, and he knows, that his chances of re- 
turning to his family and his job within a 
reasonable length of time are excellent. 

These are the human values we are dealing 
with day in and day out. Let us not move so far 
away from them that we, or any one else, will 
be allowed to think of public health only in 
terms of statistics or dollars. 

Applied Principles 

The principles we are applying in a stepped- 
up program of health protection for Pennsyl- 
vania are many. 

First, we accept the fact that optimum com- 
munitywide prevention of disease is not a one- 
man or a one-agency affair. Three links are 
needed to forge the chain, each one equally vital : 
the individual, wlio must be given the knowl- 
edge of, and willingness to accept, what modern 
medicine can offer him ; the private physician, 
the first line of defense against many diseases, 
who should provide community leadership in 
all health programs; and the health agencies, 
official and voluntary, which can do those things 
not possible individually but effective on a 
group or community basis. It has been used 
so much that I hesitate to label public health 
a “team” affair. But, with the complexity of 
our social and industrial structure and with the 
variety and costliness of health protective tech- 
niques now available, it most certainly requires 
the best efforts of all — working together as 
closely as we can to do the most nearly com- 
plete job. 


Second, we have accepted the increasingly 
important role played by health education in 
today's public health practice. Health educa- 
tion st nnds in the same paramount position now 
as sanitation did 50 years ago. It presents our 
best weapon against the chronic diseases now 
most prevalent, just as sanitai’y measures pro- 
vide a continuing bulwark against the gastro- 
intestinal diseases. 

Our task is not simple, for information is not 
enough. We must learn how to break down 
“sins” which beset us all — lethargy, rationaliza- 
tion, and misinformation. Probably no area of 
discussion, not even the weather, has been so 
long and thoroughly explored as our physical 
and emotional ills. Yet we have only to con- 
sider the folklore which has been built up 
around one disease, poliomyelitis, to highlight 
our difficulty. Much misinformation must be 
dispelled, much wishful thinking replaced by 
opemnindedness, before we can begin to arouse 
folks from their complacency and stimu late use- 
ful action. This will take time, training, and 
tenacity. 

Third, we accept the proposition now re- 
peatedly proved across the land that health 
services as nearly indigenous as possible are the 
most effective. Pennsylvania has, and always 
should have, broad responsibilities to see that 
the health of its people is protected. It will 
probably always be far more economical and 
efficient to have a central staff of experts in the 
various health fields to prepare standards and 
devise general programs. 

But only as counties and health districts begin 
to participate in both supporting and providing 
the services they need to protect their health 
will those services be best tailox-ed to each com- 
munity’s needs and be best accepted by its resi- 
dents. 

Only two counties have used the 1951 per- 
missive legislation to establish local health de- 
partments. Many more are seriously exploring 
the possibility. What do comity departments 
of health offer these areas now considering this 
extension of health protection? They offer 
more local determination of service priorities 
based on greater sensitivity to local needs- 
qualified medical leadership in public health, 
which in turn means closer coordination with 
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Public Health in Pennsylvania 

By BERWYN F. MATTISON, M.D. 


O UR changing attack on disease is neces- 
sitated by changing community disease 
patterns. To provide new and extended forms 
of health protection for the people of Pennsyl- 
vania, we have asked for support of services of 
proved eflicacy and for limited demonstrations 
to provide etlective health protection techniques 
where none arc now available. Without that 
support, the people will die needlessly. 

A Purchasable Commodity 

It has been said that “public health is pur- 
chasable,” and that statement is still true. If 
those who might be tempted to “economize *'* on 
health could but know the human details of the 
resultant personal misery, they would hesitate 
no longer. This understanding is no matter for 
statistics. Even words are inadequate! 

To appreciate the real value of what we do in 
public health one must experience the moments 
of anguish, as so many physicians and nurses 
present today have, when a mother is told that 
her tiny daughter, born a few hours or days 
prematurely, has not survived — and know, 
within his heart, that with very special cax-e, 


Dr. Maltison, secretary of health of the Common- 
wealth of Pennsylvania, presented this paper at 
Pennsylvania’s Fourth Annual Health Conference, 
held August 16, 1955, at University Park, Pa. In 
Pennsylvania, the health conference pattern pro- 
vides for full participation of four autonomous 
groups: the Pennsylvania Department of Health, the 
Health Council, the hledical Society, ami the Public 
Health Association. 


she might have lived. Or, one must have had 
the responsibility of telling parents that tlieir 
apparently health)' boy has epilepsy and feel 
keenly that much could be done for him that 
may never be done. 

I have seen an otherwise attractive little 9- 
ycar-old girl hiding behind a packing box and 
peering wistfully out at other children because 
her unrepaired harelip was a thing of laughter 
and ridicule among them. Yet, Pennsylvania 
lias one of the best programs in the Ration for 
that kind of care. I have looked into the eyes 
of a still feverish child who was running and 
playing a week ago and evaded the answer to 
her unspoken question as she tried to move a 
leg made limp by poliomyelitis and wondered 
if our present local health services are geared 
to assure every child in the State the new pro- 
tection available. 

IIow many of us have cared for cancer pa- 
tients — heard them tell of their families and 
their plans for the future — when we knew full 
well that, through lack of information, or diag- 
nostic facilities, or willingness to accept early 
treatment, they had already traded a probable 
cure for certain tragedy? Not only statistics 
but a sense of personal values should indicate 
universal support for our programs. 

The estimated number of Pennsylvanians 
suffering from chronic alcoholism is staggering. 
The dollar loss to industry, year after year, is 
appalling. But the real enormity of the prob- 
lem only hits us when we think of our friend 
and neighbor. Joe Doaks, who bad a good job, 
a home, and a happy marriage with two fine 
children. Before help was provided, he had 
lost his job, his home, and the respect of l»s 
wife and children. The look in those children's 
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Epidemiological Tests of Theories 
on Lung Cancer Etiology 

By WILLIAM HAENSZEL 


Q UESTIONS on the etiologies of lung 
cancer cannot be resolved by a single, de- 
cisive experiment or set of observations, and a 
single study is not the natural unit for discuss- 
ing the epidemiology of this disease. The major 
concern must be with the interrelationships of 
findings and their collation to see whether a 
chain of evidence stronger than any single com- 
ponent part can be forged. Information on a 
proposed etiology cannot be assessed without 
relating it to both positive and negative findings 
on alternate possibilities, drawn from animal 
experimentation and other laboratory work as 
well as from epidemiological studies. Also, 
with a subject under such active scrutiny as 
lung cancer, it is difficult to attempt to divorce 
facts already established from interpretations 
which may either be stated explicitly or merely 
be implied by investigators through their choice 
of specific studies to be pursued. Under tliese 
conditions, a better perspective on epidemiolog- 
ical issues in lung cancer studies may be gained 
by viewing them in the perspective of possible 
future work. Since interrelationships of indi- 
vidual findings are the main concern, this paper 


Mr. Haenszel is head of the Biometry Section, 
Biometry and Epidemiology Branch, National 
Cancer Institute, Public Health Service. He pre- 
sented this paper at a joint session, of the Biometrics 
Society and the Institute of Mathematical Statistics, 
Chapel Hill, N. C., April 23, 1955 


deals more with the ideas underlying a set of 
studies than with the tactical details of any 
single study. 

Increase in Lung Cancer 

If no real increase in lung cancer existed, all 
associations between lung cancer and exposure 
to atmospheric pollution, cigarette smoking, or 
other exogenous agents recently introduced into 
the environment would be suspect as not point- 
ing to possible etiological relationships. A few 
persons still maintain that the recorded increase 
in lung cancer incidence and mortality is ficti- 
tious and has resulted from improved diagnosis 
(f), but this is no longer a popular position 
(2). Among the reasons for accepting a real 
increase in lung cancer mortality are the sex 
differences in rate of increase and the magni- 
tude of the current, continuing increase ( 3 ) . 

One purpose for inquiries on the increase 
in risk would be to provide more precise quan- 
titative estimates than are now available from 
mortality data which may later prove useful 
for reconciliation witli numerical measures of 
exposure to suspected agents. For this reason, 
anyone proposing to study the effect of possible 
misdiagnosis of lung cancer as tuberculosis { 4 ) 
or some other cause should relate these effects 
to data produced by the death registration sys- 
tem. Samples of deaths from lung cancer and 
other causes taken from vital statistics sources 
could be compared with autopsy protocols and 
other diagnostic evidence. Evaluation of the 
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Ihe clinical practitioners and increased inf crest 
on their part in preventive medicine; a broader 
tax base for the support of health services; and 
more readily available local services, whether 
they be nursing, immunization, sanitation, or 
health education. 

As county departments spread across the 
State, many of (he direct service functions now 
provided out of Harrisburg can be cut down 
proportionately. Supervision and correlation 
will, of course, be continued through district 
and regional oflices. 

Fourth, we accept the need for continually 
evaluating our programs. This is not easy, and 
we are inclined to give t lie concept lipservice 
rather than to work out real evaluations. There 
are at least three levels on which a program can 
be tested for its worth; the degree to which it 
meets a short-range, immediate objective such 
as reduction in complaints after correction of 
an overflowing septic tank; or the degree to 
which the program complies with established 
standards of acceptable performance such as the 
percentage of employees in a department hav- 
ing permanent merit system status; or finally, 
the degree to which a program can be associated 
in a cause and effect relationship with decreased 
morbidity and mortality rates. But whether 
our program tests arc at the proximate, inter- 
mediate, or ultimate levels, some tests must be 


made, and year by year they must be improved. 
One of the immediate tests we might apply is 
to check our services against the health indexes 
of the people served. 

We can observe vast differences in these 
health indexes. For example, our best 3 cities, 
as far as infant deaths are concerned, have an 
average infant death rate of 3.1 per 1,000 live 
births, but our poorest 3 cities have an average 
death rate of 14.G. This means that for every 
15 baby deaths in one kind of community the 
other community hits only 3. Are we putting 
in proportionately' greater efforts to reduce the 
latter toll? Our best 5 cities have an average 
tuberculosis death rate of 2.G per 100,000 popu- 
lation, but in our worst 5 cities we have an aver- 
age rate of 20.3. So, for every 20 tuberculosis 
deaths in one kind of community' there are less 
than 3 in the other'. Our intensified efforts 
should be focused on the area with the greater 
need. 

With these principles in mind, teamwork, 
health education, local autonomy, and evalua- 
tion; with adequate financial support from our 
appropriating bodies; and with the continued 
selfless dedication to the cause of better com- 
munity health on the part of every one of us, 
wo will together decrease each year the number 
of those among us who have been dying need- 
lessly. 


Mental Health Admissions 

There were more than twice as many first admissions as discharges 
at public mental hospitals in 1954, according to the National Institute 
of Mental Health, Public Health Service. 

New cases numbered 12,485, or 8 per 100,000 population, while 5.815 
patients were discharged and 1,026 readmitted. The average daily 
patient load, including epileptics as well as mental cases, was 138,595, 
with 109.931 classed as mental defectives. The range of expenditures 
for patient care varied considerably' among the States, but the average 
cost per patient-year was $1,039. Of the 157,770 patients on the hos- 
pital books at the end of the y r eav, 139,977 were listed as in residence. 

Data compiled by the National Institute of Mental Health for 1955 
will appear in the forthcoming issue of Public Health Reports. 
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such as industrial and heating plant wastes and 
motor vehicle exhausts. 

Atmospheric Pollutants 

To date, atmospheric pollution theories have 
not been well documented by demonstrations of 
excess risk among workers with heavy exposures 
to common atmospheric pollutants such as may 
exist in railroad yards, oil refineries, and con- 
gested urban areas. With the advent of group 
insurance and pension plans, the methodological 
problems of such inquiries have become much 
simpler. Several cohorts can be located for 
study. The National Cancer Institute is fol- 
lowing a group of 1,100,000 railroad employees 
who have been in the industry 10 years or longer, 
including station, office, yard, and shop em- 
ployees, as well as train crews. Bather detailed 
occupational histories are available and, with 
the accumulation of mortality data over several 
years, such specific points as the effects of diesel- 
ization, prolonged exposure to smoke in railroad 
tunnels, and metal dust exposures in shops may 
be looked into. The important feature is that 
work histories and exposures be specified in 
some detail. Significant effects may be diluted 
and overlooked by considering only gross com- 
pany or industry experience. 

The widespread use of petroleum products 
makes it very desirable to gather data on work- 
ers in that industry. Some medical departments 
of the major oil companies have staffs well 
equipped to undertake such studies. The major 
problem here, as elsewhere, is to secure access to 
company records and to rearrange data or- 
ganized to meet other administrative needs. In 
areas where petroleum operations are concen- 
trated, data might be collected on a geographic 
rather than an industrywide basis. At least one 
study is under way in Oklahoma which may 
yield some information on lung cancer risks 
among oil industry employees. 

Those advancing atmospheric carcinogen 
theories have pointed to the sizable urban- 
rural differentials in lung cancer risk (lb ) , al- 
though some further assumptions are required 
to reconcile this hypothesis with the great excess 
risk observed among males. The presence of 
carcinogenic substances in urban atmospheres 
has been repeatedly demonstrated by experi- 


ments with mice (IS, 16). Further epidemio- 
logical work has been hampered by the inability 
to classify individuals in the general population 
quantitatively with respect to atmospheric ex- 
posures. Meaningful histories are hard to col- 
lect, and in mobile populations, problems of 
classification by residence histories become com- 
plex. When leads on specific types of atmos- 
pheric pollutants are obtained from studies of 
special situations, the way may then be opened 
for return to the problem of reclassifying the 
general population with respect to special ex- 
posures with greater chance for success. 

Smoking of Tobacco 

Although at least 14 retrospective clinical 
studies (17) have reported on the association of 
smoking and lung cancer, these studies have 
been criticized on a variety of technical grounds. 
The objections advanced cover such points as 
interviewer bias (interviewers in some studies 
knew the identify of lung cancer patients and 
controls at the time of interview), and bias 
arising from selection factors associated with 
hospital admission (in most studies only hos- 
pitalized lung cancer patients were inter- 
viewed). However, the objection based on 
knowledge of the identity of patients and con- 
trols ignores the evidence of Doll and Hill (18) 
that males erroneously interviewed as lung can- 
cer cases, as established by later events, showed 
smoking histories characteristic of the control 
rather than of the lung cancer series. Because 
of possible selection factors involved in taking 
up the smoking habit, some feel that the tobacco- 
lung cancer associations reflect associations with 
other common, but still unidentified factors. 

The present data on associations between 
smoking and lung cancer are the most extensive 
and afford the most opportunities for discussing 
additional studies. For orientation, the type of 
evidence now on hand may be compared with 
the epidemiological findings for cholera, pel- 
lagra, and dental caries, all diseases in which 
animal experimentation played a minor role, at 
least in the early phases of the investigation 
(19-25). 

On review, the basic core of associations on 
smoking and lung cancer must appear as im- 
pressive as any produced in these other investi- 
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t.Avo sources of error in official statistics, (a) 
deaths from other causes erroneously recorded 
as lung cancer and (b) lung cancer deaths at- 
tributed to other causes, would be rendered 
difficult by tlie selective character of autopsy 
statistics. However, the effort should he made. 
A useful minimum objective would be to deter- 
mine how many lung cancer cases remain un- 
diagnosed at, present. Farber reported that in 
a series of 1,070 morphologically proved cases 
of bronchogenic carcinoma, 01 percent were not 
positively diagnosed prior to autopsy (5) . Un- 
doubtedly, many of these deaths were not re- 
corded as lung cancer on the death certificate. 

Environmental Agents 

The working hypothesis for most investiga- 
tors has been that the probable causes of lung 
cancer are to be lound among environmental 
agents (5). The association of the high pre- 
valence of cancei-s for several other sites, par- 
ticularly the mouth, with specific customs found 
only in certain parts of the world strengthens 
the belief that direct contact with known or 
suspected carcinogens may be involved (<?). 
On the assumption that agents with opportu- 
nity for direct contact, with lung tissue are (lie 
most likely candidates, efforts to establish 
etiological relationships between lung cancer 
and environmental agents have been directed 
into three main areas: (a) airborne agents en- 
countered in special occupations; (b) atmos- 
pheric pollutants, particularly those resulting 
from combustion of hydrocarbons; and (r) 
smoking of tobacco. 

To assert that an agent is etiologically re- 
lated to lung cancer simply implies that its re- 
moval from a defined population will result 
ultimately in a marked reduction of lung can- 
cer. The population must be defined in a man- 
ner which safeguards against an effect being 
produced merely by the process of selection and 
classification. The concept does not require de- 
tailed specification of a mechanism producing 
the effect. GoMberger’s finding that pellagra 
may be prevented by diet was no less valid be- 
cause subsequent work led to the identification 
of the vitamin B complex and, finally, to nico- 
tinic acid as the effective agent. Tins state- 
ment does not imply that ideas on mechanisms 


aic not helpful; to the contrary, they may sug- 
gest situations in which data can be collected 
and tested. 

Occupational Carcinogens 

There is general agreement on the etiological 
significance of several occupational exposures, 
and such findings have been important in es- 
tablishing (be principle of multiple etiologies 
for lung cancer. Long-term observations of 
closed populations have convinced most people 
that the Sclmeeberg and Joachimsthal nrners 
(A S) and certain groups of chromate workers 
(0. 10) were subjected, by virtue of their occu- 
pations, to excessive lung cancer risks. The 
evidence on chromate workers is purely epi- 
demiological, not confirmed by animal experi- 
mentation, and was first suspected on the basis 
of clinical observations. Although many inves- 
t igators have deduced from the Sclmeeberg and 
Joachimsthal observations that radiations emit- 
ted from radon were responsible, Lorenz felt 
that the case had not been firmly established and 
that other possibilities, such as dust pneumoco- 
niosis, had not been conclusively ruled out (!!)■ 
Excess lung cancer risks detected by exami- 
nation of occupational mortality data, such as 
data on workers employed in the preparation 
of coal tar products and producer gas {12), 
have also been generally accepted as reflecting 
an etiological relationship between lung cancer 
and some suspected carcinogenic agent in these 
products. For is there any great disposition to 
question the status of agents detected by clinical 
observations and retrospective studies of agents 
such as arsenic dust, nickel carbonyl, asbestos 
dust, and coke oven fumes {13). When the 
study results are reviewed to pick up occupa- 
tional exposures which appear repeatedly, the 
danger of being misled by a highly unusual re- 
sult in a single study 7 is minimized. Additional 
occupational risks will no doubt be demon- 
strated in the future. However, because of the 
small numbers of workers exposed, the further 
denumevation of very restricted types of risks 
will not be crucial in working out the epidemio- 
logical details of lung cancer. This statement 
would not apply 7 to the common and widespread 
agents contributing to atmospheric pollution, 
including hydrocarbon combustion products 
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such ns industrial and heating plant wastes and 
motor vehicle exhausts. 

Atmospheric Pollutants 

To date, atmospheric pollution theories have 
not been well documented by demonstrations of 
excess risk among workers with heavy exposures 
to common atmospheric pollutants such as may 
exist in railroad yards, oil refineries, and con- 
gested urban areas. With the advent of group 
insurance and pension plans, the methodological 
problems of such inquiries have become much 
simpler. Several cohorts can be located for 
study. The National Cancer Institute is fol- 
lowing a group of 1,100,000 railroad employees 
who have been in the industry 10 years or longer, 
including station, office, yard, and shop em- 
ployees, as v’ell as train crews. Rather detailed 
occupational histories are available and, with 
the accumulation of mortality data over several 
years, such specific points as the effects of diesel- 
ization, prolonged exposure to smoke in railroad 
tunnels, and metal dust exposures in shops may 
be looked into. The important feature is that 
work histories and exposures be specified in 
some detail. Significant effects may be diluted 
and overlooked by considering only gross com- 
pany or industry experience. 

The widespread use of petroleum products 
makes it very desirable to gather data on work- 
ers in that industry. Some medical departments 
of the major oil companies have staffs well 
equipped to undertake such studies. The maj or 
problem here, as elsewhere, is to secure access to 
company records and to rearrange data or- 
ganized to meet other administrative needs. In 
areas where petroleum operations are concen- 
trated, data might be collected on a geographic 
rather than an industrywide basis. At least one 
study is under way in Oklahoma which may 
yield some information on lung cancer risks 
among oil industry employees. 

Those advancing atmospheric carcinogen 
theories have pointed to the sizable urban- 
rural differentials in lung cancer risk (If/.) , al- 
though some further assumptions are required 
to reconcile this hypothesis with the great excess 
risk observed among males. The presence of 
carcinogenic substances in urban atmospheres 
has been repeatedly demonstrated by experi- 


ments with mice ( 15 , 16). Further epidemio- 
logical work has been hampered by the inability 
to classify individuals in the general population 
quantitatively with respect to atmospheric ex- 
posures. Meaningful histories are haz’d to col- 
lect, and in mobile populations, problems of 
classification by residence histories become com- 
plex. When leads on specific types of atmos- 
pheric pollutants are obtained from studies of 
special situations, the way may then be opened 
for return to the problem of reclassifying the 
general population with respect to special ex- 
posures with greater chance for success. 

Smoking of Tobacco 

Although at least 14 retrospective clinical 
studies (17) have reported on the association of 
smoking and lung cancer, these studies have 
been criticized on a variety of technical grounds. 
The objections advanced cover such points as 
interviewer bias (interviewers in some studies 
knezv the identity of lung cancer patients and 
controls at the time of interview), and bias 
arising from selection factors associated with 
hospital admission (in most studies only hos- 
pitalized lung cancer patients were inter- 
viewed). However, the objection based on 
knowledge of the identity of patients and con- 
trols ignores the evidence of Doll and Hill (IS) 
that males erroneously interviewed as lung can- 
cer cases, as established by later events, showed 
smoking histories characteristic of the control 
rather than of the lung cancer series. Because 
of possible selection factors involved in taking 
up the smoking habit, some feel that the tobacco- 
lung cancer associations reflect associations with 
other common, but still unidentified factors. 

The present data on associations between 
smoking and lung cancer are the most extensive 
and afford the most opportmzities for discussing 
additional studies. F or orientation, the type of 
evidence now on hand may be compared with 
the epidemiological findings for cholera, pel- 
lagra, and dental caries, all diseases in which 
animal experimentation played a minor role, at 
least in the early phases of the investigation 
(19-25). 

On review, the basic core of associations on 
smoking and lung cancer must appear as im- 
pressive as any produced in these other investi- 
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gations. However, lung cancer does not present 
the features of geographic localization charac- 
teristic for cholera, pellagra, and the absence 
of dental caries, which made it possible to elab- 
orate in a rather straightforward manner the 
basic associations with water supplies suspected 
of contamination (cholera), diet (pellagra), 
and fluoridated water (dental caries) with cor- 
roborative detail and combinations of isolated 
special situations. Such detail is helpful in 
ruling out some association as not significant 
etiologically; in this manner, for example, the 
associations between cholera and altitude 
(within London) and between pellagra and mill 
village occupations could be discarded as not 
significant. For lung cancer, there are as yet 
no counterparts, for example, to the cholera 
patient in an isolated rural area who regularly 
sent for water from the famous Broad Street 
pump ( 19 ) ; to the absence of pellagra among 
doctors, nurses, and attendants in mental insti- 
tutions, although the disease was common 
among patients; to the peculiar age distribution 
for pellagra in a children's institution whore tho 
disease was limited to children between tho ages 
of G and 12; to differential attack rates for 
dental caries by gradations of exposure to 
fluoridated supplies among natives and in-mi- 
grants; and to the sequence of dental events fol- 
lowing shifts in the source of a community water- 
supply . Collection of such details generally 
results from the study of populations. This is 
one of the reasons why forward studies on lung 
cancer among defined |x>pulation cohorts are so 
important. 

Furthermore, the epidemiological models for 
cholera, pellagra , and dental caries have been 
put to the test in the successful application of 
control measures. For pellagra, only the addi- 
tion of meat and milk to the diet was involved 
(%6). Fluoridation effects could be observed 
under controlled conditions because of the 
happy accident of public water supplies; if 
private wells were the only source of water, the 
problem would have been complicated by self- 
selection of families fluoridating their own 
supplies. The test of Snow's conclusions on 
cholera (19), which required implementation 
through administrative decisions on methods 
for control of public water supplies, occurred 


much later, more than 10 years after he Iia< 
formulated them. 

The right combinations of circumstances t 
permit such straightforward tests of most of th 
proposed lung cancer etiologies are not presen 
now. Thus, the immediate lines for furtlie 
work on the nature and meaning of the smoking 
lung cancer associations are to develop reason 
able facsimiles to tests by control measures m 
to assemble supporting, corroborative detail 
from population studies, not overlooking an; 
negative evidence which may appear. 

Substitutes for Direct Tests 

As a substitute for a direct test by contro 
measures of the smoking-lung cancer model oni 
may look for groups in which smoking is eithei 
proscribed for religious reasons or does no 1 
otherwise form part of the cultural pattern. 

Two of the four basic study elements required 
are at hand : data on the distribution of smoking 
habits in tho United States population (col- 
lected as part of the Current Population Survey 
for February 1955), and data on lung cancer 
mortality (from publications of vital statistics 
offices). The major problems would be to 
secure the cooperation of the groups selected 
and to develop procedures to obtain the coun- 
terparts of these data for their memberships. 
To avoid artifacts which might be introduced 
by classification procedures, the primary test 
must be whether the overall lung cancer mor- 
tality in the group studied was markedly less 
than for an appropriate segment of the popula- 
tion of the United States and commensurate 
with differences in the smoking patterns. ’1° 
this, other refinements may be added, such as 
observing whether mortality differences be 
tween the study and control populations dis- 
appear when specific comparisons are made y 
amount of tobacco smoked. 

The limited number of countries which can 
provide reliable diagnostic data on causes o 
illness and death has discouraged similar stu 
ies of groups abroad which have unusual smo ' 
mg patterns. However, special study situations 
may he encountered. One illustration is cite , 
without judgment as to its intrinsic merit. 1 e 
director of the Hadassah medical organization 
recently reported the absence of a single case 


166 


Public Health Reports 



o{ lung cancer among Yemenite Jews in Israel 
during the past 15 years, and he further ob- 
served that they did not smoke cigarettes but 
used a form of Oriental water pipe (27 ) . Israel 
is a country with western standards of medical 
care and this lead may be worth pursuing. In 
these matters, the importance of reviewing the 
primary sources of population, morbidity, and 
mortality data should be stressed. 

Other clues may lead indirectly to population 
groups with unusual smoking histories. For 
example, Steiner ( 6 ), on the basis of necropsy 
evidence in Los Angeles, has found a possible 
exception among Mexicans to the usual sex ratio 
for lung cancer; the proportion of Mexican 
women with lung cancer at autopsy approaches 
the proportion for Mexican men. This suggests 
the need for further studies among Mexicans 
to confirm the facts and to uncover possible 
reasons for the aberrant sex ratio for lung can- 
cer. This might conceivably lead to the finding 
of a group of unusually heavy smokers among 
women, a useful contrast to the experience of 
abstainers. 

Corroborative Details 

Additional details on the nature of the smok- 
ing-lung cancer relationship should be assem- 
bled from large-scale forward studies. These 
possibilities were obviously in the minds of 
those who planned the American Cancer Society 
and the National Cancer Institute- Veterans 
Administration studies. Both study groups 
consist mainly of men between the ages of 50 
and 69, the ages of highest lung cancer inci- 
dence. 

One approach is to expand the evidence on 
the nature of the association by detailed cross- 
classification. Epidemiologists have long ac- 
cepted tire principle that the etiological signifi- 
cance of an association is enhanced if it can be 
shown to persist within a variety of sub-uni- 
verses. The National Cancer Institute- Veter- 
ans Administration cohort can be subdivided 
with respect to occupation and industry. By 
lengthening the observation period to several 
years, further tests can be applied in both 
studies, including checks on the consistency of 
regression relationships between lung cancer 
mortality and amounts of tobacco smoked for 


several occupational groups and for urban and 
rural residents. 

Additional tests can be pursued by relating 
age at death to “age started smoking” to see if 
any consistent pattern emerges. 

Studies Among Women 

Unfortunately for study purposes, the spread 
of “age started smoking” is not too great among 
men, and it may be hard to assemble sizable 
cohorts for the more unusual combinations of 
year of birth and “age started smoking.” 
Women would be more promising subjects, since 
women of all ages began smoking in large num- 
bers during the 1930 decade, and duration of 
smoking by women is not so closely tied to 
chronological age. For this reason, more pro- 
spective and retrospective studies on smoking 
and lung cancer among women would be re- 
warding. In addition to the one series of 
studies on smoking among women reported by 
Doll and Ilill (88 ) , two retrospective studies 
are known to be under way. The relative rarity 
of lung cancer among women imposes severe 
study handicaps and has undoubtedly deterred 
other efforts. 

Potential cohorts for followup would include 
employed women covered by group life insur- 
ance policies. To minimize turnover and loss 
to observation it would be desirable to restrict 
the cohort to employees with several years’ 
service. 

Studies of lung cancer among women should 
establish what part, if any, of the sex differen- 
tial in lung cancer mortality (or incidence) dis- 
appears when comparisons are made specific for 
smoking class. The fragmentary Doll-Hill data 
suggest that a good part, but not all, of the sex 
differential may be accounted for in this 
manner. 

Indirect Checks 

Betrospective and prospective studies may be 
viewed as efforts to secure etiologically mean- 
ingful data, which official vital statistics sources 
cannot provide, since they are limited to classi- 
fication by standard demographic variables. 
There is another transitional bridge by which 
vital statistics data on lung cancer deaths can 
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be utilized. By taking information on smoking 
patterns in the general population (collected in 
Current Population Survey for February 
1955) and applying to them tbe data on ab- 
solute and relative lung cancer risks by smok- 
ing class as reported in tbe preliminary results 
of the American Cancer Society study (29) and 
in several retrospective studies (SO ) . the “ex- 
pected” distribution of lung cancer deaths can 
be computed by sex, urban or rural residence, 
geographic region, and broad occupational 
groups, on the assumption that rislcs by smoking 
class in the groups studied hold also in the 
total population. Comparison of the observed 
and “expected” numbers of deaths would then 
show how much of the prevailing variation in 
lung cancer mortality can be accounted for by 
considering smoking histories. In this manner, 
some useful consistency checks on the smoking- 
lung cancer model would bo provided. 

Such consistency checks need not be confined 
to smoking histories. The Current Population 
Survey material illustrates an economically 
feasible means for remedying some deficiencies 
in standard population classifications. Al- 
though many investigators have expressed the 
need for procuring information on the popula- 
tion distribution of characteristics under study, 
they have often been deterred by the cost. 
Probability sampling methods for gathering 
such data can provide a powerful tool to the 
epidemiologist. 

Other Possible Factors 

Turning from suspected environmental 
agents with properties which permit direct con- 
tact with lung tissue, several possible causes 
of lung cancer remain. There is the class of 
environmental agents which do not come in di- 
rect contact with lung tissue. Closely related 
would be possible tissue changes induced by 
virus and other infectious agents. Constitu- 
tional susceptibility might also be considered. 
If some persons have a predisposition to attacks 
on lung tissue by some morbid process, the rise 
in lung cancer might be due to the suppression 
of “competitive” respiratory causes, such as 
tuberculosis and pneumonia. Finally, there is 
the possibility of the association of smoking 
with other physical, psychological, and emo- 


tional factors which may be engendered by the 
processes influencing persons to take up 
smoking. 

In dealing with lung cancer, where prospects 
for tests of etiological relationships by trial of 
control measures are remote, other hypotheses, 
however unlikely, and the collection of evidence 
to support or discredit them should be en- 
couraged. The pursuit of other lines of in- 
vestigation will he useful. If results are posi- 
tive, another effect of lung cancer will have 
been discovered ; if negative, they will buttress 
the interpretations applied to effects already 
known. 

Gilliam, in a general discussion of chronic 
disease epidemiology’, alluded briefly to a va- 
riety of items investigated by him in a study 
of lung cancer patients and controls, using the 
retrospective, case-history method (31). These 
items ranged from color of eyes and use of den- 
tures to histories of illnesses and use of general 
anesthetics. As he hastens to say, such indi- 
vidual findings cannot be used for any general- 
izations. However, it may be worth while to 
inquire systematically’ into other findings col- 
lected but never deemed worthy of report. 
Several of the other early retrospective studies 
were “shotgun” inquiries and collected informa- 
tion on a variety of suspected agents and ex- 
posures. Collectively, these results might prove 
useful for testing and discriminating between 
hy’potheses and the planning of further studies. 

Several studies exploring characteristics dif- 
ferentiating smokers and nonsmokers may he 
expected. The question of differences between 
the two groups arises because smokers select 
themselves ; smoking is not a treatment which 
can be studied experimentally’ by 7 randomized 
application to a population. There is a wide 
range of possibilities for retrospective studies 
on the physical, psychological, and emotional 
attributes of smokers and nonsmokers. The 
demonstration of an item as being associated 
with smoking history is essentially a screening 
device. The further test is whether the item, 
when applied to a population, produces differ- 
ences in lung cancer risks equal in magnitude to 
those y’ielded by smoking history classifications 
( if smoking history is uncontrolled) , or whether 
an effect is observed when smoking history is 
controlled by classification. 
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Association With Other Illnesses 

Some theories on the subsequent increased 
risk of lung cancer among persons with histories 
of respiratory illnesses such as influenza, pneu- 
monia, bronchitis, and tuberculosis, based usu- 
ally on clinical and pathological impressions, 
have been reviewed by Doll ( 32 ), who continues 
on to point out some observations inconsistent 
with these theories. No associations of lung 
cancer with the presence or absence of an ante- 
cedent illness have yet been established by obser- 
vations on populations through the use of 
retrospective or prospective studies. Retro- 
spective studies are handicapped in this field, 
because patients with lung cancer and other 
respiratory disorders apparently recall previ- 
ous respiratory ailments more readily than do 
other persons. There are some possibilities for 
forward studies on cohorts known to have re- 
covered from specific illnesses, free from the 
“recall'-' bias in vhe retrospective approach, 
which may be exploited. For example, records 
can be assembled of World War I veterans 
who had influenza and/or pneumonia in 1918. 
These veterans can be traced forward in time to 
determine their lung cancer mortality expe- 
rience. (A study of British veterans ( 40 ) has 
been published recently.) From civilian life, 
one could draw on recovered pneumonia cases 
reported to health departments in the 1930 dec- 
ade, when these agencies had active programs 
based on pneumococcus typing and distribution 
of serum. 

If excess lung cancer mortality among such 
groups were demonstrated, this would not neces- 
sarily be a result of effects of antecedent ill- 
nesses. If constitutional predisposition of lung 
tissue were a factor, the rise in lung cancer 
mortality might be due to the suppression of 
tuberculosis and pneumonia as causes of death. 
If a genetic basis for constitutional predisposi- 
tion to lung cancer were postulated, other tests 
could be devised. One approach would be to 
assemble lists of relatives of diagnosed cases of 
lung cancer for followup to determine lung 
cancer mortality. Lists of familial contacts 
could be assembled from records maintained in 
tuberculosis control programs. Investigations 
of this character might be undertaken more 
readily in some European countries, where pop- 


ulation mobility is low and more comprehensive 
population record systems exist. 

Retrospective and Forward Studies 

The preceding sections have emphasized the 
wide range of possibilities for the use of retro- 
spective and forward study techniques. Retro- 
spective, case-history studies use as their point 
of departure diagnosed cases of a disease and 
matched controls and compare antecedent 
events in their previous histories. Prospective, 
or forward, studies start with the assembly at 
a fixed point in time of defined cohorts classified 
with respect to certain attributes, trace them 
forward in time, and note events occurring 
subsequently. 

Perhaps the major criticism of retrospective 
studies for lung cancer has been that diagnosed 
cases have generally been drawn from hospital 
populations. Positive association between two 
diseases, not present in the general population, 
may be produced when hospital admissions 
alone are studied, because persons with a com- 
bination of complaints are more likely to re- 
quire hospital treatment ( 33 , 34 ). Smoking is 
not an illness, and for lung cancer it is difficult 
to see how the smoking history could have any 
influence on hospital admission. Lung cancer 
is a serious disease normally requiring hospital- 
ization, and roughly four-fifths of all diagnosed 
cases are hospitalized ( 35 ). The proportion is 
even higher when microscopically confirmed 
cases alone are considered. There would have 
to be extraordinary differences in smoking his- 
tories between hospitalized and nonhospitalized 
patients and controls to upset inferences drawn 
from hospitalized cases ( 36 ). So far, the re- 
sults of forward population studies on excess 
lung cancer risks among smokers as compared 
to nonsmokers have agreed in general with those 
of the retrospective studies. This suggests that 
biases entering into the selection of hospital- 
ized cases and controls studied retrospectively 
are probably not the source of the associations 
noted. 

The fundamental assumption underlying ret- 
rospective studies and the estimation therefrom 
of differences in risks between population 
groups is that the diagnosed cases and controls 
each be representative of the universe chosen 
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fov investigation. Although there are precau- 
tions which can be taken in devising n sampling 
plan, this representative property cannot be 
guaranteed merely from internal examination 
of a single set of data. One must be guided on 
this point by the comparison of results from 
several studies and judgment as to the possible 
biases operating in any setting. 

Forward population studies have been ques- 
tioned on tbe grounds that the cohorts have not 
been-selected bv probability sampling methods 
and that individual study results cannot be gen- 
eralized to tbe total population. The expense 
involved in tracing cohorts drawn from lliegen- 
era! population by probability sampling meth- 
ods would be great and most investigators have 
been forced to look for populations followed 
routinely for other purposes, such as persons 
covered by employment or insurance benefits. 

The criticisms of unrepresentative sampling 
would appear to disregard the experience avail- 
able from actuarial sources. There are two 
common types of insurance: “ordinary” poli- 
cies, which require applicants to pass a physical 
examination, and “industrial” policies, which 
undergo some underwriting selection but re- 
quire no physical examination. Policyholders 
would scarcely meet the usual criteria for rep- 
resentative samples. The Metropolitan Life 
Insurance Co. lias published extensive data 
on the mortality experience of their indus- 
trial policyholders and finds rather close agree- 
ment with the mortality experience of the gen- 
eral population, after appropriate adjustments 
for age, sex, and race composition (37) . Data 
drawn from actuarial experience and reported 
in such sources as Length of Life {38) and The 
Statistical Bulletin , a monthly publication of 
the Metropolitan Life Insurance Co., indicate 
that the relative patterns of mortality with re- 


spect to cause, age. sex, race, and geographical 
region in insured populations have their coun- 
terparts in general mortality experience despite 
some differences in magnitude of rates. The co- 
horts assembled for smoking and lung cancel- 
investigations do not appear to ha 1 , e been sub- 
jected to more rigorous selection than that en- 
countered bv industrial policyholders, nor is 
there reason to believe that the selection effects 
which did exist discriminated between smokers 
and nonsmokers. Even when stronger selection 


effects on mortality experience exist, as in the 
case of ordinary policyholders, it is well known 
that the selection effects of physical examina- 
tions on mortality experience wear off quickly: 
very conservatively, in 20 years or less {39), 
usually in about o years. If there is any ques- 
tion about tlie prospective study results on the 
association of sinoldng and lung cancer being 
affected by selection, the conservative course 
would be to discount the first few years’ experi- 
ence and to require that the eai-ly results be con- 
firmed by later experience after selection effects 
have worn off. 

Tbe collation of experience from several 
studies is also a safeguard against error in gen- 
eralizing from forward studies on lung cancer. 
Data from prospective studies may be sub- 
classified by other population characteristics 
and further checked for internal consistency. 
With these precautions, the dangers of drawing 
inferences from forward and retrospective 
studies inapplicable to the general population 
seem rather remote. 

Summary 

The size of the lung cancer problem, as indi- 
cated by tbe number of lives at stake and the 
economic implications of any potential control 
measures which might later be advanced, should 
not blind investigators to the many possibilities 
for studies similar to those on other chronic 
diseases which have yielded some of their secrets 
to the epidemiological approach. . Diseases 
showing pronounced variations in risk among 
population subgroups are the more amenable 
to epidemiological study : and lung cancel fal s 
into this category 1 . Studies on human popula- 
tions should continue to play an important role 
in delineating possible etiological relationships 
for long cancer, the mechanisms for which cou ( 
then be elaborated by animal experimentation. 

Progress must come by the cross-checking o 
the several results of epidemiological studies, 
animal experimentation, and other laboratory 
findings. The issues will probably- be settled y 
an evolutionary process, as was the fluoride 
dental caries relationship. Gradually 1 , the 
meaning of certain associations w T ill become 
accepted. Dissent will die off and the debate 
will shift to the many other points in any 
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epidemiological models still r c q u i r i n g 
elaboration. 
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Ninth Annual Seminar on Seafood Sanitation 


The ninth annual Seminar on Seafood Sani- 
tation, sponsored by the Virginia and Mary- 
land State Health Departments, was held in 
Solomons, Md., September 27-29, 1955. More 
than 50 persons attended the 5 sessions, which 
included an inspection of an oyster-packing 
house and a visit by boat to a soft-clam harvest- 
ing area on the Patuxent River. 

The first Seminar on Seafood Sanitation was 
held in 1946 because seafood sanitation spe- 
cialists found that their work required broad 
up-to-date technical knowledge. In addition 
to the common food plant sanitation problems, 
they were concerned with the construction and 
operation of municipal and private sewage 
disposal works; they had to make bacteriologi- 
cal, hydrographic, and sanitary surveys of 
shellfish-growing areas; and they were obliged 
to apply the results of these studies to decisions 
on the suitability of an area for shellfish cul- 
ture. The seminar has provided a forum 
where bacteriologists, sanitarians, and sani- 
tary engineers working with seafood sanitation 
in the Chesapeake Bay area can exchange in- 
formation on such problems of mutual 
interest. 

Many seafood sanitation problems en- 
countered by county. State, and Federal per- 
sonnel were discussed at the 3-day meeting. 
These included sanitary surveys of shellfish- 
crowing areas, general food plant sanitation, 
sanitation of oyster-shucking plants, sanitation 
problems in the crabmeat industry, sanitary 


problems in the new Chesapeake Bay soft-clam 
industry, preservation of food by radioactive 
sterilization, and a discussion of the relative 
merits of Slate certification of processors of 
breaded seafood, > 

Included in the agencies represented in the 
discussions were State health departments 
of Maryland. Virginia, South Carolina, 
Georgia, and the District of Columbia: New 
York State Department of Conservation; 
Maryland county health departments which 
have seafood sanitation programs; the Food 
and Drug Administration and the Public 
Health Service; and the Fish and Wildlife 
Service. The seafood industry was repre- 
sented by officials of the National Fisheries 
Institute, the Oyster Institute of North Amer- 
ica, and the Oyster Growers and Dealers Asso- 
ciation of North America, Inc. 

William Ballard, president of the Oyster 
Growers and Dealers Association of North 
America, Inc., and operator of one of the 
world's largest oyster-shucking and packing 
plants, told of his industry’s dependence on 
sanitation and expressed the opinion that the 
future of the seafood industry rested with the 
accomplishments of the fisheries research 
scientists and with the seafood sanitation 
specialists. 

The participants recommended that the 
health departments of Maryland and Virginia 
sponsor another seafood sanitation seminar 
in 1956, 
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a symposium •HEALTH SERVICES IN CIVIL DEFENSE 


Federal and State health authorities and repre- 
sentatives of State medical societies met during 
March and April 1955 to consider the health 
problems involved in protecting the civilian 
population from the effects of modern weapons 
of war. The conferences, which were held in 
each of the nine regions of the Department of 
Health, Education, and Welfare, were con- 
ducted by the Public Health Service in coop- 
eration with the Association of State and Ter- 
ritorial Health Officers, the Federal Civil De- 
fense Administration, and the American Med- 
ical Association. Emphasizing that it expects 
to discharge its civil defense responsibilities 
to the very best of its ability, the Public Health 


Service reported its existing plans and activi- 
ties and presented current facts related to 
defense against biological, chemical, and radio- 
logical warfare. An important objective of the 
conferences was to secure advice from the 
States as to how the Service can best help 
them in providing the health services needed 
in civil defense. One of the conference 
papers is given here in full, and five others 
are given in brief. A seventh paper, a dis- 
cussion of biological warfare defense by 
Keith H. Lewis of the Robert A. Taft Sanitary 
Engineering Center, was omitted from this 
summary. A glossary on radiation terms ap- 
pears on p. 192. 


Biological-Medical Considerations 
in Atomic Defense 

By EDW.IN G. WILLIAMS, M.D., and SAMUEL C. INGRAHAM II, M.D., M.P.H. 


T HIS discussion of defense against atomic 
attack centers around atomic radiation, as 
distinct from the blast and heat effects of a 
nuclear reaction. Right at the start, we need 
to pause for a moment to gather some perspec- 
tive on the problem of radiation from a nuclear 
weapon. As stated in a recent Federal Civil 
Defense Administration publication ( 1 ) : 

“A surprise daylight attack with a nominal 


Dr. Williams is a consultant with the Atomic Medi- 
cine Health Office, Federal Civil Defense Adminis- 
tration. Dr. Ingraham is head of the General Field 
Studies Section, National Cancer Institute, Public 
Health Service. Immediately prior to that assign- 
ment, he was assistant chief of the Radiological 
Health Branch, Public Health Service. 


bomb [20 kilotons] exploded at 2,000 feet over 
an ‘average' metropolitan area would produce a 
total of about 120,000 casualties — killed and in- 
jured. 

“Of this total, 40,000 (33% percent) would 
either be killed outright or would die the first 
day. . . . Thus, probably 80,000 casualties 
(66% percent) would survive the first 24 hours. 
Of these 80,000 it is estimated that : 

45.000 (C0 percent) would be suffering from burns; 

40.000 (50 percent) would be suffering from mechan- 
ical injuries ; 

10.000 (20 percent) would be suffering chiefly from 
radiation injuries.” 

Note: The total exceeds 100 percent because many 
of the casualties would be suffering from two or more 
types of injuries. 

Thus, we see that radiation injuries are ex- 
pected to constitute only a small percentage of 
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the total injuries caused by an atomic bomb 
attack. But treatment of burns and traumatic 
injuries, from which 80 plus percent of the casu- 
alties would be suffering, are a well-accepted 
part of orthodox medical practice; so. albeit 
somewhat arbitrarily, we are disregarding the 
vast problems of these injuries. Radiation in- 
juries, on the other hand, are novel to many 
physicians, and for most nonmedical people they 
carry an aura of absolute mystery. For this 
reason alone, we shall limit this discussion al- 
most exclusively to the radiation aspects of 
nuclear weapons. 

The increasing size of atomic explosions and 
the development of hydrogen-fusion bombs with 
the power of millions of tons of TNT have re- 
cently increased probability of radiation injury 
from nuclear weapons. The following informa- 
tion, based on an official release of Chairman 
Louis L. Strauss, Atomic Energy Commission, 
was published recently (2) : 

“Fallout from [a] hypothetical H-bomb 


dropped on "Washington, D. C., . . . could 
cause deaths as far as New York City, 220 miles 
away. In fa] 10-mile- wide circle everything 
would be wrecked by blast. Heavy chunks of 
radioactive debris would rain down. But 
lighter debris and dust would be blown 80,000 
feet high. Assuming . . . that winds are 
northward [which the prevailing winds are], 
the dust cloud would drop its radioactive cargo 
in [a] cigar-shaped zone about 220 miles long 
and over 20 miles wide. Radiation, decreasing 
with distance from the blast, would be nearly 
100 percent lethal for unprotected persons out to 
140 miles from ground zero [these days it really 
is ‘■area zero'], diminishing to 50 percent lethal 
between 140 and 160 miles away, and dropping 
from 10 percent lethal to safe between 1G0 and 
220 miles away.” 

Contrast this radiation effect to that of an 
atomic bomb, where the expected number of 
persons disabled by radiation is relatively small. 
The fallout from hydrogen bombs could affect 
many millions of people. In certain population 
areas, several million could be exposed to a 


5 W^with another reminder that radiation 
^ Z L\v one phase of the medical prob- 

B 7ta "atomic ™ per - 

ivient biomedical effects °f radiation. 


How Radiation Affects Tissue 

Atomic radiations, whether they arise from 
nuclear weapons, from radioisotopes or radium, 
or from radiation-producing machines, share 
one distinctive property: During the process 
of absorption in the body, they all interact rvitli 
tissue by splitting atoms and molecules into 
pairs of electrically charged fragments called 
ions (fig. 1). 


Figure 1. Ionization of a hydrogen atom by o 
beta particle. 
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The remarkable effectiveness of atomic radia- 
ions in causing biological injury stems from 
heir property of acting directly on the mu- 
idual atoms and molecules composing tissue. 
}y their ionizing effect, radiations mny ejec 
lect roils from atoms, break up chemica com 
(Oiinds, displace atoms in organized molecules, 
•eiierate toxic substances and, in general, cause 
mportant changes in the submicroscopic struc- 

ure of body cells. , 

The potency of radiations may perhaps w 
ppreciated more concretely if one ™"T aies ’ 
or example, the power of alpha l^rticles (to 
onize and injure molecules) with the po 
hotgun pellets (to injure people), 
o their respective targets, alpha par ic 1 
;8 times heavier than No. 5 shot (fig- ")• J 
he speed of 1-Mev. alpha particles exceeds the 

nuzzle velocity of No. 5 shot from a 12-ga> 
hotgun by well over a quarter of a nulho 
imes. A shotgun fired at a man can injure o 
ill him. Alpha particles striking tissue can 
nnize its molecules and injure or kill its ce • 
r single shotgun pellet, if it strikes a vita spo , 
an be fatal. A single alpha particle (or 0 
hat matter, any other single radiation), 1 
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ionizes a critical molecule, can kill a cell or 
possibly start a cancer. 

The specific injury produced by radiation in 
anj r given circumstance probably depends on 
many variable factors, such as the density of 
ionization, the kind of tissue irradiated, and 
the kind or location of the molecules affected. 
Observed injuries include the mutation of genes, 
inactivation of enzymes, inhibition of cell divi- 
sion, and fatal disturbance of tissue functions. 

So far as we know, there are four possible re- 


mediate external warming that a sublethal or 
even a minimum lethal dose of radiation lias 
been received. Some changes appear earty. 
Others may be seen only after prolonged pe- 
riods of latency. Evidence of injury from min- 
imal doses of radiation may not show up for 
months or even year's. 

The recognizable changes produced in cells 
bj T radiation are of many sorts. They include 
changes in permeability of the cell membrane, 
changes in the staining characteristics of cells, 



Figure 2. Comparison of the power of alpha particles to injure a molecule with the power 

of shotgun pellets to injure a man. 

suits of exposing a living cell to radiation (fig. changes in viscosity of the protoplasm, changes 

3). The cell may be killed. It may be crippled, in chromosomes, swelling of cellular compo- 

transiently or permanently. Or it may merely nents, production of abnormal cell divisions, dis- 

have nonessential molecules ionized and, there- tortion of cell structure, and many more obscure 
fore, actually not be harmed at all by the ra- but measurable changes, 
diation. Symptoms of radiation injury (skin 

erythema, radiation sickness, decreased fertil- Var ; ations in Radiosensitivity 
rty) appear in an individual only after a suf- 
ficient number of cells have been injured or Each of the human body's many different 
lolled. Unless the exposure has been sufficient tissues responds differently to radiation expo- 
to cause skin erythema, there may be no im- sure. The responses, in general, are a summa- 
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tion of the responses of the various cells and 
cell types composing tho specific tissue. 

Rapidly growing or metabolizing tissues are 
usually more sensitive to radiation than are 
quiescent tissues. Lymphocytic tissues (lymph 
nodes, tonsils) are more easily affected than are 
muscle or nerve tissues. Tissue cells in an organ 
are more easily injured by radiation than tissue 
cells grown in a culture. 

Figure 3. Diagram of irradiated tissue. 
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Tissues so differ in reaction to radiation ab- 
sorption that it is possible to classify them, in 
a loose fashion, according to the closes of radi- 
ation the}’ will successfully withstand. Any 
such classification is empirical and, since it dis- 
regards important variables other than dosage, 
is far from exact. Various authors place some 
of the tissues in a slightly different order of 
radiosensitivity. However, the principle of 
specific tissue sensitivity is generally accepted. 
The following list is based on the available data 
and represents the approximate response of tis- 
sues exposed to divided doses of roentgen rays 
generated at 200 kilovolts (3) : 


Highly radiosensitive (cells seriously injured or 
killed by doses of COO roentgens or less) : lymphocytes; 
bone marrow cells; sexual cells (testicle and ovary). 

Moderately radiosensitive (cells seriously injured or 
killed by doses of GOO to 3,000 roentgens) ; salivary 
glands; epithelium of skin; endothelium lining blood 
vessels'; bone (growing) ; epithelium of stomach and 
intestine ; connective tissue ; elastic tissue. 

Radioresistant (cells show little damage unless dose 
exceeds 3,000 roentgens) ; kidney; liver; thyroid, pan- 
creas pituitary, adrenal, and parathyroid glands; 
bone (mature) ; cartilage; muscle; brain and other 


nervous tissue. 

Quite recently, we have been told that the 
organ systems most fundamentally affected are 


tlie central nervous system, the blood forming 
organs, and the gastrointestinal tract. Nerve 
tissues, for example, do not recover from injury 
as do many other tissues. 

The recovery of tissues showing any specific 
radiation effect is dependent upon the ability of 
the individual cells composing it to recover and 
reproduce. This in turn depends upon the dose 
of radiation absorbed and the types of cells 
present. The blood forming organs, the skin, 
the membranes lining body cavities, and the 
secreting glands may regenerate completely and 
resume their normal functions. Jfuscle, brain, 
and portions of the kidney 7 and eye cannot re- 
generate: repair of them results only in scar 
formation. Even those tissues that can regen- 
erate may fail to respond after repeated ioniza- 
tion and so cause conditions such as nonheal- 
ing ulcers or aplastic anemia. Also, repeated 
regeneration may produce cancerous conditions; 
epitheliomnta, fibrosarcomata, or leukemia. 
These changes have all been observed in ani- 
mals following radiation exposures at levels 
corresponding to doses only slightly above the 
accepted safe limits for man. There are no 
constant clinical symptoms which can be relied 
upon to warn of latent radiation injury before 
the late changes become manifest. 

Not only is there marked variation in radi- 
ation sensitivity of different kinds of cells and 
tissues within an individual; there is also some 
variation in the radiosensitivity of individuals 
of the same species and even more variation 
among different species. 

If killing power is selected to measure the 
effect of radiation exposure and if mice are 
selected as the test animals, it may be demon- 
strated that as the dose of X-rays given over 
tlie entire body increases from 200 to 1,000 
roentgens the acute mortality rate from irradi- 
ation in successive groups of exposed mice w ill 
increase from 10 to 100 percent. In addition, 
the onset of lethal effect will show a latent pe- 
riod which shortens from S to 2 days or less 
as the radiation dose is increased. 

If the dose of radiation that within 30 days 
will kill 50 percent of the individuals exposed 
(median lethal dose or LD J0 ) is selected as a 
measure of the biological effect of radiation, 
tlie variation in radiosensitivity from animal 
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species to animal species becomes apparent. 
The approximate LD 5Q X-ray closes for sev- 
eral of the more common experimental animals 
(based on actual experiments) and the esti- 
mated median lethal close for man (based on ani- 
mal experiments, reactions of X-ray therapy 
patients, and data collected in Japan) are as 
follows : 


Animal 

Guinea pig 

Dog 

Goat 

Man 

Mouse 

Rabbit 

Rat 

Weevils 

Molds 

Bacteria (nonspore forming) 

Bacteria (spore forming) 

Viruses 


Dose 

( roentgens ) 
175-250 
325 
350 

400-450 

530 

800 

S25-900 

1,000-2,000 

2,000 

1,500-2,000 

20.000- 50,000 

50.000- 1,000,000 


The potency of radiation to injure tissue is 
possibly better appreciated when one realizes 
that 1 roentgen produces about 1,000 ioniza- 
tions among the atoms in each body cell ex- 
posed. Since the adult human body is composed 
of about 140 trillion cells, this means that ex- 
posure of the whole body to the maximum per- 
missible dose for radiation workers (0.3 roent- 
gen per week) will result in about 7 quadrillion 
ionizations per working clay in the body. The 
human LD 50 dose (450 roentgens) will ionize 
about 1 atom in every 100 million in the body, 
or about 450,000 atoms per cell, on the average. 


Effect on Life Expectancy and Fertility 

Experimental observations of many different 
species indicate that radiations induce an aging 
and debilitating effect. Each roentgen of ex- 
posure probably shortens life expectancy of an 
animal by about one ten-thousandth. This im- 
plies that an exposure rate of 0.4 milliroentgen 
equivalent physical per clay (about what man 
receives from cosmic and other naturally oc- 
curring radiation) may shorten the expected 
life span of a human being by about 4 weeks, 
if the effect of radiation in man is like that in 
animals; or 50 roentgens of exposure may 
shorten the expected human life span by as 
much as 18 weeks. Also, radiation exposure in- 
duces an increased susceptibility to infection. 


There is a wide range of specific radiation ef- 
fects from a wide range of closes. In general, 
the larger the dose, the more prompt and dra- 
matic are its biological effects; the smaller the 
close, the more delayed and more insidious are 
its biological effects. 

In every discussion of the effects of ionizing 
radiations one of the first questions put to the 
physician is, “Will it make me sterile?” In 
response, the physician usually finds it necessary 
to distinguish between potency and fertility. 
Xo direct effects on potency have been reported. 
Fertility has been affected. 

Permanent sterilization of the human female 
requires 400 to 600 roentgens delivered to the 
ovary. Sterilization of the human male can be 
produced by 800 to 1,000 roentgens delivered 
to the testes. Either of these doses given as 
whole-body radiation would probably be lethal 
to the individual, and so danger of causing per- 
manent sterilization by single whole-body ex- 
posures becomes a theoretical rather than a 
practical question. Reduced fertility and tem- 
porary sterility have been induced in human 
beings by single exposures of 200 to 300 roent- 
gens to the gonads and in animals by repeated 
exposures of as little as 1 roentgen per day for 
a number of weeks. 

A survey a few years ago found that the 
.average number of children born to a group 
of radiologists was 1.7, whereas the average 
number of children born to a comparable group 
of physicians not engaged in roentgenology was 
3 ( 4 ). Inasmuch as the major difference be- 
tween the two groups of physicians, so far as 
could be determined, was the practice of roent- 
genology, these data may indicate a reduction 
in human fertility from repeated exposure to 
relatively small doses of X-rays. 

Effect on Genes 

Genetic, or hereditary, changes may arise 
from closes of radiation much smaller than those 
needed to affect fertility. Many genetic experts 
believe that any amount of ionizing radiations 
may produce hereditary changes cumulative 
throughout the lifetime of the germ plasm line 
that can and will appear in future generations. 
There is, however, no current evidence that 
radiation workers (X-ray technicians, radiolo- 
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gists, atomic workers) who have not abused tbe 
maximum permissible dose limits have pro- 
duced offspring differing from those of the gen- 
eral populace. 

Specifically', from the human genetic studies 
being made of the completed pregnancies among 
the surviving victims of the atom bombings at 
Hiroshima and Nagasaki, at least one positive 
finding has been reported. The expected nor- 
mal male-female ratio has been upset among 
offspring of women exposed within 2,000 meters 
of ground zero (the point immediately beneath 
the exploding bomb) by a statistically signifi- 
cant decrease in male births (d). 

Ionizing radiation can alter the genes in the 
body (somatic) cells and in the reproductive 
(sexual) cells and so cause them to grow or re- 
produce abnormally. If a gene change occurs 
in a sexual cell, a mutation will occur in later 
generations provided that the cell is used in . 
reproduction. If a gene change occurs in a cel! 
of growing or regenerating somatic tissue like 
skin, liver, bone, or bone marrow, it may cause 
cancerous or other harmful changes in the ex- 
posed individual. 

Both somatic and sexual cell mutations pro- 
duced by radiation have been observed in hu- 
man beings. Statistically significant increases 
in numbers of mutations have occurred in off- 
spring of parents with a history of exposure 
to either acute or chronic radiation. An in- 
creased incidence of cancers has been recorded 
in people exposed to amounts of radiation 
similar to those that produce genetic mutations 
or cancers in animals. Peller and Pick ( 6 ) in 
1952 reported that among physicians in the 
United States, there were 8 to 9 times as many 
fatal cases of leukemia among radiologist phy- 
sicians as among nonradiologist physicians. 


The probability that a cell may be ionized 
increases in proportion to the number of cells 
exposed to radiation. As there are many more 
somatic cells than sexual cells in the human 
body, somatic cells are the more likely to be 
changed genetically from a given whole-body 
exposure. Thus, from the point of view of 
radiation-produced gene changes and their ef- 
fects on human beings, one probably should 
avoid needless radiation exposure at least as 
much for his own health protectmn as for the 
genetic protection of his progeny. 


In the civil defense program, we must think 
of radiation exposure in terms of calculated 
risk. Exposures ought to be held as low as 
possible, but doses permitted must allow for 
such exposures as are unavoidable in accom- 
plishment of essential missions. 

No predetermined dosage schedule can be set, 
in advance of an emergency situation, that will 
evaluate the relative importance of a given civil 
defense mission. This evaluation is a command 
decision to be made by the responsible civil 
defense official on the spot, at the time. How- 
ever, one guide in such decisions will be the 
following data on radiation effects, which were 
compiled for the FCDA: 


Dose ( roentgens ) Observed effects 

0-25 No obvious injury. An average per- 

son receives 10-20 roentgens over a 
lifetime from naturally radio- 
active sources. 


25-50. 


50-100. 


100 - 200 . 


200 - 100 . 


400-150 

GOO or more. 


- Least clinically detectable expo- 
sure — possible blood changes but 
no serious injury. 50 roentgens in 
1 day is safe if not repeated too 
soon. 

_ Blood cell changes, some injury, no 
serious disability. 100 roentgens 
causes sickness to approximately 
10 percent of the persons receiving 
this dose. 

. Injury, possible disability, probably 
no deaths. 150 roentgens causes 
sickness to approximately 25 per- 
cent. 

Injury and disability certain, death 
possible. 200 roentgens causes 
sickness to approximately 50 per- 
cent, death to approximately - 
percent. 300 roentgens causes 
death to approximately 20 percent. 

Fatal to 50 percent of persons ex- 
posed; death occurs within 2 to 
12 weeks. 

Lethal dose causing death to nearly 
all persons exposed within 
weeks. 


As with other biomedical values, there is 
nothing magical about the roentgen values gb eu 
here. The several effects listed merge gradually 
one into the other as the dosage increases; so, l 
another table shows slightly varying values, one 
should not consider this or that table correct 
and the other one wrong. Rather, the differ- 
ences will probably be an expression of the noi - 
mal range of values seen in any biomedical 
situation. 
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Among atomic bomb casualties there will be 
many with multiple injuries. Dual or triple 
modes of injury may be the rule rather than the 
exception. Victims may have burns, traumatic 
injuries, and radiation injuries in any combina- 
tion. Prognosis in each case will depend on the 
types and extent of the injuries. Those with 
radiation injuries in addition to more orthodox 
injuries will tend to have a graver prognosis 
than those not having radiation injuries. The 
reason for this is that one of the important ef- 
fects of whole-body exposure to atomic radia- 
tion is to impair the effectiveness of body 
mechanisms responsible for resistance to infec- 
tion and disease and for healing and repair of 
injured tissues. 

Radiation exposure incurred from the atomic 
flash is, of course, practically instantaneous. 
That from radioactive fallout, because of the 
rapid decay of this material, should be thought 
of as being suffered within a quite short time 
span: More than 80 percent of the radiation 
dose from atomic debris will be delivered within 
10 hours of the explosion time. The radiologists 
tell us that radiation exposures delivered over 
a time span of minutes or hours may be thought 
of as having effects identical to an instantaneous 
exposure of the same roentgen value. On the 
other hand, exposures incurred over a period of 
days or months have less total biomedical effect 
on the body as a whole than would the same' 
cumulative roentgen dose if it were delivered 
over a period of only hours or minutes. 

Radiation Sickness 

Radiation sickness is the term used to describe 
the illness produced by overexposure to atomic 
radiations. The accumulated evidence indicates 
that radiation sickness represents a symptom 
complex which may be divided into the follow- 
ing five groups : 

1. General symptoms: Headache, vertigo, 
debility, abnormal sensations of taste or smell. 

2. Gastrointestinal symptoms: Anorexia, 
nausea, vomiting, diarrhea. 

3. Cardiovascular symptoms: Tachycardia, 
arrytlimia, fall of blood pressure, shortness of 
breath. 

4. Hematological symptoms : Leukopenia, 


thrombocytopenia, increased sedimentation 
rate, decreased resistance to infection. 

5. Psychic symptoms: Increased irritability, 
insomnia, fear. 

Not all the symptoms of radiation sickness 
occur in each patient. Also, the same patient 
may react differently at different times to simi- 
lar radiation doses. In general, the greater the 
radiation exposure, the quicker and more dra- 
matic is the appearance of radiation sickness. 
For those interested in more details of human 
and animal responses to radiation exposure, it 
is suggested tliat they refer to the voluminous 
medical and other scientific literature on this 
subject. 

Therapeutic Measures 

There are no known specific agents for the 
treatment of radiation injury. There are no 
practical proplijdactic drugs to temper or avert 
radiation injury consequent to adequate ex- 
posure to radiation. Medical research is con- 
tinuing in an effort to discover and develop 
better means of diagnosis, prophylaxis, and 
treatment for the victims of all types of radio- 
logical hazards, including atomic attack. 

The recommended therapeutic measures for 
radiation sickness and its sequelae are almost 
exclusively symptomatic or supportive in na- 
ture. They include: 

1. Bed rest plus sedatives to reduce stress de- 
mands on the body economy. 

2. Therapy to improve nutrition and main- 
tain fluid and mineral balance. 

3. Measures to reduce or prevent infection: 
Antibiotics; aseptic techniques in nursing and 
medical care with emphasis on mouth and skin 
hygiene; leucocytic cream. 

4. Antishock drugs. 

5. Antihistamines (on the theory that shock 
is precipitated or made worse by histamine 
produced by the radiation-injured tissues). 

6. Antigastric secretants and antinauseants. 

7. Antiliemorrhagic drugs. 

S. Miscellaneous drugs, such as glucose, glu- 
cose-saline injections, cholesterol, liver prepara- 
tions, numerous vitamins, alcohol, insulin, cor- 
pus luteum hormone, Congo red desoxycorti- 
costerone acetate (DCA), and ACTH. 

9. Blood transfusions. 
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The opinions about the therapeutic values of 
these proposed measures arc as varied as tiie 
number of substances listed. 

Attempts at prophylaxis or prevention of 
radiation injury by pretreatmenl has been tried 
in animals with varying degrees of apparent 
success. Desoxy corticosterone acetate (DC A) 
has had some favorable eil’ect in delaying radi- 
ation death as have cysteine, glutathione, and 
rutin. Subcutaneous or intermuscular injec- 
tion of heterologous bone marrow appeared to 
have success as a radiation protectant for mice. 
The latest, most hopeful drug being tried is 
beta-mercaptoethylamine. 

Probably tlie best summarization of present- 
day treatment measures for radiation sickness 
is contained in the final paragraph of the 
Deport on the Medical Studies of the Effect of 
the Atomic Bomb by Dr. Masao Tsimiki, pro- 
fessor at Tokyo Imperial University and chair- 
man of the medical section of the Japanese 
National Research Council. Even though this 
document is now more than G years old, Dr. 
Tsuzuki’s statement is still timely : 

“The most important measures for the treat- 
ment of the radiation injuries is careful pro- 
tection. All patients are affected more or less 
by the radioactivity; these must recover by 
their own vital power. In the cases in which 
the vital organs are damaged beyond their abil- 
ity to recover, medical care at the present time 
cannot help. TVe may have some liope of re- 
cover}' as long as an}' reserve power is remain- 
ing because the radiation exposure lias occurred 
only once. We must, therefore, avoid such 
treatment as whipping a tired horse hastily. 
In other words, we should not be overconfident 
in the ability of our medical care. Our aim 
shall always be a promotion of the natural heal- 
ing powers.” 

Public Reaction 

Quite as serious as the physical problem of 
radiation control is the problem of the public’s 
psychological reaction to the use of radiation. 


Misunderstanding of radiation coupled with 
fear of the unknown are usually enough to make 
a public wary of anything connected with 
atomic radiations. An injudicious warning 
about radiation may needlessly increase the 
difficulty of civil defense activities in the pres- 
ence of atomic attack. On the other hand, it 
may bo an even worse mistake to pay no heed 
to the hazards. Public health and civil defense 
workers can meet this issue by viewing radia- 
tion in proper perspective so as to establish 
and maintain measures for protection without 
doing psychological damage by their attitudes 
and statements. Once exposure has occurred, 
little can be done about the injur}'. It will not 
improve the situation to alarm or depress those 
who have been injured. 

Radiation constitutes only a portion of the 
problems created by nuclear weapons. The 
major companion problems will be care for 
burns and traumatic injuries plus an enormous 
task of sanitation and hygiene for the homeless 
and dispossessed. 
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Radiological Defense 

y Radiological defense is a part of tlie 

[PT-ItY integrated defense system of this 
j, ~S/ country. If requires the knowledges 
L-Llli'!/ and skills of specially trained tech- 
nicians. However, many simple precautions of 
a'nontechnical nature can be utilized to protect 
the public. 

The detonation of a nuclear weapon is ac- 
companied by the physical phenomena of light, 
heat, and blast and also by instantaneous nu- 
clear radiations. The magnitude of each of these 
phenomena is proportional to the energy re- 
leased in the detonation. Since we cannot see, 
hear, feel, taste, or smell ionizing radiation and 
radioactivity, they must be detected and their 
magnitude measured by sensitive instruments. 

A great deal of what has been written about 
the effects of nuclear weapons is summarized in 
the accompanying chart. Incident thermal rad- 
iation on exposed skin will cause a first degree 
burn if the intensity is 2-3 calories per square 
centimeter, a second degree bum if the intensity 
is 3-7 calories per square centimeter, and a third 
degree burn if the intensity is 8-10 calories tier 
square centimeter. An overpressure of more 
than 35 p.s.i. is required to do bodily harm to a 
person by blast alone. An overpressure of 19 
p.s.i. will damage buildings irreparably ; 19-6.6 
p.s.i. will cause heavy damage; and 6.6-3 p.s.i. 
will cause moderate damage. Nuclear radia- 
tions released at the time of the explosion do not 
present a serious hazard beyond the effective 
range of heat and light. A longer-1 erm hazard 
is created by the byproducts of the reaction: 
radioisotopes which fall out of the clouds. 

Fallout and Monitoring 

As the cloud raised by a nuclear blast carries 
radioactive dust and debris aloft, this matter is 
swept out by shearing winds. The constituents 


By Simon Kinsman, Ph.D., associate chief of the 
Training Section, Robert A. Taft Sanitary Engi- 
neering Center, Public Health Service, Cincinnati, 
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of the cloud from a large thermonuclear weapon 
are as radioactive as millions of tons of radium. 
Fallout contains many species, or kinds, of ra- 
dioactive materials, each of which decays at its 
own specific rate. Decay means that the atoms 
change to other elements; in the process radia- 
tions are released. The apparent radiation re : 
leased by the fallout during the decay process 
is actually the sum of the radiations released by 
each individual radioisotope present. Both the 
decay rate and the intensity of radiation re- 
leased in the decay process are indicated by the 
half-life of the material. The half-life is the 
time required for one-half of the atoms of a 
given' material to decay. The shorter the half- 
life, the faster the decay and the greater the 
intensity of radiation produced by the decay 
process. 

To monitor, or measure, the extent and mag- 
nitude of radioactive fallout, trained personnel 
use radiation detection instruments. Monitor- 
ing by plane is recommended in the early stages ; 
ground monitoring should follow. The area 
contaminated by a fallout may be larger than 
10,000 square miles. 

Estimating the Hazard 

The half-lives of the radioactive materials in 
the atomic cloud range from a few seconds and 
minutes to thousands of years. The fallout will 
contain many radioactive species, some of which 
can be an internal hazard if admitted to the 
body, and all of which can constitute an external 
hazard when outside but in the vicinity of the 
body. 

Estimates of the amount of radiation which a 
person might receive while in a fallout area are 
based on an empirical relationship between the 
initial intensity of the radiation from all the 
fallout materials, the time elapsed between the 
detonation and the start of exposure, and the 
length of time in the area. 

As soon as the aerial monitoring crew can 
furnish a reading of average radiation intensity 
for an area or as soon as the ground monitor can 
give an average radiation intensity for a street, 
block, or even a room which has been contam- 
inated with fallout, it is possible to calculate 
the intensity of radiation in that locality at any 
future time, providing, of course, that no decon- 
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lamination procedures are used and no addi- 
tional contamination occurs. Tables, curves, 
and slide rules are available from which solu- 
tions to the problem can lie read directly. 

If the intensity of radiation remains rela- 
tively stable, as it does in the vicinity of long 
half-life radioactive materials, such as radium, 
uranium, or plutonium, the total dose of radia- 
tion can be determined simply by measuring 
the radiation intensity with an appropriate in- 
strument and multiplying the result by the ex- 
posure time. When the intensity is on a sharply 
declining scale, as it is in a fallout area, prob- 
able exposure can be estimated by means of 
calculus. Tables, curves, and slide rules are 
also available for obtaining solutions to this 
problem directly. 


Decontamination 

Radiological decontamination is still an un- 
refined science. Wise counsel is to avoid con- 
tamination if possible. 

There is no practical way to destroy radio- 
activity. Since radioactive decay is entirely 
unaffected by physical or chemical reactions, 
decontaminating solutions such as those used in 
neutralizing mustard gas contamination are of 
little value against radioactive materials. The 
objective of radiological decontamination is to 
free an area from persistent radioactive agents. 
This necessitates removal and segregation of 
microscopic quantities of induced radioactive 
isotopes, fission products, and unfissioned parts 
of the bomb fuel. 

Current!}'' accepted principles of decontami- 
nation suggest the following procedures : 

1. Immediate reduction to a minimum of that 
contamination of personnel and vital installa- 
tions which cannot he or has not been avoided, 
by means of (a) complete bathing, monitoring, 
reclothing, administering of medical treatment 
when required, and evacuation of affected per- 
sonnel: (&) washing and scrubbing clown ex- 
posed surfaces to free them of loose contami- 
nating particles; (c) temporarily covering 
short-range emitters (alpha or beta) with a 
coating, such as paint, to provide a partial 
shield against the emissions and prevent the 

spread of contaminants. _ . 

2. Subsequent thorough decontamination of 


Distances from explosion af which various effects 
are produced as function of bomb energy. 



areas important enough and of low enough radi- 
ation intensity to warrant such action, which 
may include (a) repeated scrubdowns; (i) re- 
moval and collection of closely adhering parti- 
cles by using such chemicals as citric or hydro- 
chloric acid, which make the particles more 
soluble; (c) removal and segregation of the sur- 
face to which the particles cling by using paint- 
removing solutions, scraping, or possibly vet 
sandblasting (if the surface material can be 
gathered for segregation). 

3. Prevention of the spread of contamination, 
which may be accomplished by (a) preventing 
access to particularly “hot” areas; (J) using 
great care in disposing of grossly contaminated 
objects and the water and materials used in re- 
moving contaminating particles; (c) carrying 
out a carefully prescribed ventilation doctrine 
in air-conditioned shelters; (d) improvising a 
change station or decontamination center for 
tlie thorough decontamination of personnel and 
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their clothing and equipment (clothing may 
have to be buried) . 

The value of the operations mentioned in “1” 
and “2” should always be weighed against the 
possibility of temporary or permanent abandon- 
ment of the area or installation or the possibil- 
ity of prescribing maximum periods of working 
time therein. 

Salvaging Food and Water 

Food in the damaged area may contain some 
induced radioactivity, but it is unlikely to be 
present in hazardous amounts. The largest 
source of contamination is fallout. Radioac- 
tive dusts may be deposited on foods or in water. 

With respect to food or water that may be 
seriously contaminated, remember that radia- 
tion is less of a hazard when the source is out- 
side the body than when it is within the body. 
Decontamination or shielding of the skin is far 
easier than decontamination of the lungs, liver, 
or bones. 

To prevent accidental ingestion of radioactive 
materials, isolate all unpackaged foods that were 
located where the dust from a ground burst or 
mist from an underwater burst might have set- 
tled on them. Before opening canned or bot- 
tled foods, wash the outside of the container 
thoroughly. Also scrub all cooking utensils 
and tableware exposed to radioactive dust or 
mist. Foods and utensils in tightly closed 
drawers or cupboards will not be contaminated 
by fallout. 

Water inside household pipes at the time of 
the explosion will probably not be seriously con- 
taminated. If pressure is available, a little 
water can be drawn off immediately after the 
burst and placed in clean containers with covers. 
This water will be safe for consumption. Al- 
though the chances that the city water supply 
will be radioactive are pretty slim, be cautious 
about using tapwater for drinking thereafter. 
If possible, wait until official word is received 
that the water is safe. 

General Information 

All radiation is damaging and should be 
avoided whenever possible. In time of disaster, 
standards of permissible radiation tolerances 


will have to be changed from peacetime to emer- 
gency levels. The amount of exposure to radia- 
tion will have to be weighed against the neces- 
sities; that is, it will be a calculated risk. If 
protective practices are observed, however, the 
chances of survival will be increased. 

Alpha, beta, and gamma radiation will not 
cause foods, water, or the person to become 
radioactive. Neutron flux may induce some 
radioactivity, but everything within the neutron 
range will probably be damaged beyond recov- 
ery by blast and heat. Radioactivity in foods, 
water, or the body is the consequence of deposits 
of radioactive elements produced by nuclear re- 
action. 

Because radioactivity cannot be liquidated, 
the handling of people or objects 'contaminated 
with radioactive materials is somewhat different 
from the handling of people or objects contam- 
inated with any other type of dust. If a person 
handles people or objects contaminated with 
radioactive materials, he himself will not be- 
come radioactive, but some of the radioactive 
dust may attach itself to his clothing or body. 
Decontamination usual]}' takes the form of 
scrubbing with soap and water. However, 
since you can’t destroy radioactive materials, 
the wash water must be so disposed of as to 
guard against entry of the materials into the 
water supply. 

In regard to shelter and shielding from radia- 
tion resulting from radioactivity in the fallout 
area, as long as we can prevent internal con- 
tamination, we need consider only gamma radia- 
tion. Assuming that the shelter is beyond the 
range of the instantaneous gamma radiation 
produced by a 15-megaton weapon, the follow- 
ing tabulations, prepared by Dr. R. E. Lapp, 
show the extent of the fallout areas that may be 
expected from this weapon, the average inten- 
sities of radiation in these areas, and the cor- 
responding attenuation of radiation that may 
be expected from shielding material: 


Tune after burst 
{hours) 

1 

3 

6 


Average intensity 
F alloal area of gamma radiation 

{square miles ) {roentgens/liour) 
250 2,500 

1,200 200 

4,000 30 


Reduction factor 
10 ’ 

50 

100 

1,000 


Concrete ( inches ) 
6 
11 
13 
19 


Packed soil{inchef) 
11 
18 
21 
30 
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It has been reported that a dose of -whole- 
body radiation of 600-700 roentgens received 
in a short period of time would be fatal to all 
recipients. An unprotected person in the 250- 
square-mile area 1 hour after the atomic explo- 
sion would receive this radiation dose (625 
roentgens) in 15 minutes. However, if a person 
were behind 30 inches of packed soil or 19 inches 
of concrete, the radiation intensity would be re- 
duced by a factor of 1,000 and he would receive 
radiation only at the rate of 2,500/1,000, or 2.5, 
roentgens per hour. This dose rate would di- 
minish with time, and the chances are that the 
person behind this shield would not suffer 
serious effects from the exposure. 


Chemical Weapons 

fg "\ The threat of the employment of 

* HP\ poison gas as a weapon of war pre- 
( , sents a problem which cannot safety 

■ - -- — , be ignored by either military or civil 
defense planners. This fact is well recognized 
by the military staffs of all major powers, and 
it has always been an important consideration 
in the civil defense programs of the European 
countries. 

Prior to World War II, it could perhaps be 
accepted that the logistical requirements of 
long-range air attack with the then known toxic 
agents provided a margin of safety for the 
United States. Except for the doubtful event 
of an enemy securing a beachhead on our shores 
or in some nearby territory, it seemed unlikely 
that the citizens of this country would be ex- 
posed to the cyanides, the mustards, or the 
phosgenes. 

Developments during and since the war have 
completely changed the situation. The emer- 
gence of the nerve gases, sometimes called G- 
ao-ents, as toxic agents produces a threat to 
people located anywhere that a plane or guided 
missile can reach. These agents are in the pos- 
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session of both democratic and Communist 
forces. And the extreme lethality of these new 
organo-phosphorus compounds meets all the 
logistic requirements for long-range attack. 
. Nerve gas is a killing and disabling instru- 
ment— make no mistake about that— and it pro- 
duces these effects with relatively minute quan- 
tities compared to the older compounds. 

Effects of Nerve Gases 

Js erve gases, either in the liquid state asloaded 
in munitions or in the vapor state following shell 
or bomb detonation, are colorless and virtually 
odorless. In the vapor form they may attack 
through the eyes, or they can be inhaled or in- 
gested. In the liquid form they can he ingested, 
or they may attack systemically through the 
unbroken skin. The symptomatic effects usu- 
ally follow this sequence : contraction of the eye 
pupil, tightness of the chest, labored breathing, 
nausea and diarrhea, muscular twitching and 
convulsions, and rapid death unless counter- 
measures are taken promptly. Death occurs in 
a matter of minutes for unprotected individuals 
exposed to lethal concentrations of nerve gas. 

These substances are the most powerful en- 
zyme inhibitors known. A nerve impulse 
reaching a muscle plate produces acetylcholine 
from the choline and acetate in the tissue. This 
acetylcholine, which stimulates the parasym- 
pathetic nerve system, is normally controlled by 
cholinesterase. Nerve gases and cholinester- 
ase react irreversibly in the tissue fluid, permit- 
ting the acetylcholine level to build up and 
causing continual stimulation of the parasym- 
pathetic nerve system. 

Rapid use of blocking agents, such as atropine 
salts, is required to nullify the effect of the ac- 
etylcholine. The atropine salts, usually in the 
form of the sulfate or the tartrate, are made in 
ampins or syrettes containing 2 mg. each. 
Atropine self -in jection devices for treatment o 
nerve gas casualties are being stockpiled by the 
Federal Civil Defense Administration. 

Following exposure to a nerve gas attack, it 
is recommended that, if pupillary contraction or 
difficulty in breathing is encountered, an injec- 
tion of atropine be administered at once. H 
the symptoms progress rapidly to the convulsive 
stage, two more injections of 2 mg. each should 


184 


Public Health Heport* 



be given immediately. An unconscious person 
should receive three injections, totaling 6 mg. 
of atropine, followed by artificial respiration. 

Because of difficulties associated with self- 
treatment, it may be advisable to recommend to 
the public that atropine injections be given by 
someone else whenever possible. However, in 
the event of a successful gas attack, affected 
persons within the zone of the gas cloud, in- 
cluding those in the impact area and downwind, 
must be treated promptly to prevent death. 

Detection and Identification 

Special kits have been developed by the Chem- 
ical Corps of the Army for detecting and identi- 
fying chemical agents encountered in the field 
and for collecting samples for laboratory identi- 
fication. 

If used overtly, chemical agents probably 
would be disseminated in the form of a cloud 
set up by aerial attack. We would expect the 
nature and extent of this cloud to be defined 
by trained civil defense workers using equip- 
ment identical or similar to that employed by 
the military for detection and identification. 
Areas contaminated with liquid nerve gas must 
be cleai-ly marked with warning signs or tapes, 
since toxic vapor will rise for some time after 
the actual missile explodes. 

Chemical agents might also be used covertly — 
to contaminate our water or food supplies, for 
example. Kits have been developed for detec- 
tion of contaminants in these media, and it is 
planned to train civil defense public health 
workers how to use such devices and how to in- 
terpret the results. 

Defensive Measures 

The havoc a gas attack is capable of produc- 
ing must receive serious consideration in our 
civil defense planning. Certainly to ignore 
these weapons would increase our vulnerability. 
The use of nerve gases against an ill-informed 
and unprotected public would create hysteria 
and panic almost beyond the imagination. 
Without gas masks or gas-proof shelters, the 
casualty rate would be enormous. 

A gas mask is the only sure pro'ection against 
nerve gas or any of the other to: ic agents that 


might be used. At the request of the Federal 
Civil Defense Administration, the Army Chem- 
ical Corps is developing an effective gas mask 
for use by civilians. The result of several years 
of research, this mask has several new features. 
No cannister is used, for example. Instead, 
there is a so-called diffusion board. One 
breathes through the sides of the mask rather 
than through a device attached to the sides or 
bottom. The mask will have to be made in 
various sizes to accommodate individual faces. 
The estimated cost is slightly more than $2. 

Already available is another type of gas mask, 
which is the approved model for civil defense 
workers. It is a heavy duty type, very similar 
to the military mask, for use by rescue and 
monitoring personnel. 

A device to protect preschool-age children 
and babies, who cannot be fitted with a gas 
mask, is being developed. 

Poor shelter from a gas attack is afforded by 
ordinary enclosed spaces, such as rooms or build- 
ings. In fact, the danger may increase in such 
spaces after the cloud passes, since residual con- 
centrations may be trapped within the en- 
closure. Both exposure time and concentration 
of the substance are important factors, par- 
ticularly for agents, such as the nerve gases, 
which the body cannot detoxify. The same 
effect may be produced by halving the concen- 
tration and doubling the exposure time, for 
example. 

Sealing off openings and cracks in a shelter 
will help prevent penetration of the vapors. 
Group shelters from which contaminated air 
is excluded by filtering devices are feasible. 

In summary, modern chemical weapons are 
extremely toxic and can be delivered upon criti- 
cal targets in our country. Their physiological 
action produces characteristic symptoms at 
such a rapid rate that recognition of the early 
symptoms serves as an effective means of de- 
tection. Protective equipment can be produced. 
But, until and unless this equipment is avail- 
able— and it is not today— the United States 
presents a most attractive target for mass cas- 
ualty attack with nerve gas. Postattack ther- 
apy is possible but of little value without 
protection for both casualties and first aid 
personnel. 
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Biological Hazards 



Civil defense responsibilities in con- 
nection with communicable disease 
control are so closely related to peace- 
time activities that major differences 


exist primarily in emphasis. We have made 


much progress in the continuing battle against 


communicable diseases. In a disaster, however, 
conventional protective measures are likely to 
be impaired. There is also the possibility of 


deliberate introduction of disease agents, which 


may be considered as an adaptation, or perver- 
sion, of naturally occurring biological attacks. 


Thus, the Public Health Service Communi- 


cable Disease Center is able to accept its respon- 
sibilities in civil defense bv extending and in- 
creasing its norma/ operations. This discussion 
will be directed primarily toward the investi- 
gative activities needed to prepare for wartime 
health emergencies. 


Natural Disease Outbreaks 

In this country, many of the communicable 
diseases are held in check by the combined 
effects of a relatively high standard of living 
and widely employed public health practices 
of immunization, water treatment, milk pas- 
teurization, environmental sanitation, and good 
nutrition. The destruction of shelter, water 
supply installations, and sanitary facilities, the 
movement or concentration of large popula- 
tion groups, and the lowering of individual 
resistance by exposure, inadequate or improper 
diet, and lack of immunization, all of which 
may be associated with modern war, could re- 
duce our defenses against disease to a primitive 
state. Such reduction in our defenses could 
well be followed by an increase in communi- 
cable diseases to epidemic proportions. Hence, 
we must prepare to maintain as far as possible 
our present methods of control during wartime, 


By Theodore J. Bauer, M.D., chief of the Public 
Health Service Communicable Disease Center, 
Atlanta, Ga. 


and we must carry on a continuing search for 
new and more effective procedures. 

The centers current program includes de- 
velopmental studies in the form of laboratory 
and field research intended to provide new or 
better methods for control of diseases. As 
these methods are field tested, they are demon- 
strated in State and local areas. Training or 
assistance with training is provided for profes- 
sional health personnel. Also, equipment and 
personnel are supplied to communities in the 
event of epidemics or disasters which cannot be 
handled by local resources. 

Such activities are in the direct interest of 
our survival during wartime. The needs oi 
civil defense demand that communicable disease 
research also look at the exotic diseases ant 
the old diseases which may well be revived 
under emergency' conditions. Thus, civil de- 
fense requires a communicable disease program 
broadened to include all likely occurrences and 
intensified so that each unit of the public health 
system can operate effectively' during emer- 
gencies. 

One of the problems that may arise in war- 
time is the exposure of the surviving human 
population to disease transmitted by rodents 
and by insects, such as blowflies, which are not 
ordinarily' associated with disease transmission. 
The development of a chemical treatment for 
carcasses to prevent both fly breeding and 
rodent feeding would be the ideal means of 
solving this problem. Preliminary studies in 
the Savannah laboratories of CDC have estab- 
lished the potentiality of protecting bodies from 
blowfly breeding by use of certain pesticides. 
Plans are being developed for testing additional 
pesticides and for improving methods and 
equipment used in the application of these sub- 
stances against both flies and rodents. 

Biological Warfare 

Certain diseases which may' be of relatively 
little importance in peacetime could assume 
great significance in biological warfare. Since 
the majority of biological wmrfare victims 
would be those whom the agent reaches directly, 
it is imperative to know quickly when, where, 
and what agent was used. Among the most 
pressing needs in biological warfare defense, 
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therefore, arc rapid and effective means of de- 
tecting, recovering, and identifying pathogenic 
organisms in air, water, and foodstuffs and 
possibly in the soil. 

Because a likely form of biological attack 
would be through the formation of aerosol 
clouds containing pathogenic agents, a prime 
essential of biological warfare defense is the 
development of methods and equipment to col- 
lect these organisms from the air. Ideally, 
sampling devices should operate on a 24-hour 
basis. To reduce to a practical minimum the 
manpower necessary to operate the devices in 
this fashion, semiautomatic equipment must be 
developed. 

An obvious corollary to improvement in 
sampling is the need for methods of rapidly 
identifying organisms which are considered 
potential biological warfare agents. Serologic 
methods have shown the greatest promise to 
date. Ordinary serologic procedures have the 
disadvantage of requiring fairly large numbers 
of organisms and hence a period of time for cul- 
tivation of the organisms. A current CDC 
project concerns methods of identifying patho- 
genic organisms when only small numbers are 
present. Promising results have been obtained 
in preliminary studies with fluorescein-tagged 
antibodies. In this technique, liigh-titered anti- 
serums, specific for pathogenic organisms which 
are considered potential biological warfare 
agents, are developed in laboratory animals. 
The antiserums are then associated by chemical 
means with a fluorescent compound. When 
homologous organisms and fluorescein-tagged 
antibodies are combined, the organisms will 
fluoresce under ultraviolet light. 

Chemical Warfare 

Although communicable disease control 
Would not appear to be directly related to de- 
fense against chemical warfare, actually certain 
principles and activities are parallel. Since 
1949, the Communicable Disease Center has 
been making extensive studies of insecticides, 
including the organic phosphorus compounds 
which are chemically related to and produce 
essentially the same physiological effects as the 
nerve gases. These studies have included field 
and laboratory investigations concerned with 


toxicity of the compounds under varying con- 
ditions, detection and prevention of hazards in- 
volved in their use, and treatment of workers 
exposed to them. Much of the information 
gained is applicable in civil defense against 
chemical warfare agents. 

Supplementary investigations specifically de- 
signed to meet civil defense requirements are 
needed, however. Problems that should be 
studied include: development of automatic de- 
vices and techniques for rapid detection of 
nerve gases and feasibility of including such 
equipment as an integral part of the automatic 
public warning system; inactivation of nerve 
gas aerosols by means of counteraerosols or 
smokes containing mild alkali ; effectiveness of 
protective devices and clothing against nerve 
gases ; persistence of toxic substances on foods 
and surfaces; decontamination techniques for 
buildings, clothing, and environment; rapid 
screening for cholinesterase determinations ; 
and treatment of poisoned persons. 


Sanitary Engineering 

— - \ Civil defense research activities of 

pPlIn\ the Robert A. Taft Sanitary Engi- 
L -*5 / neering Center are of the type for 
Lrl'Jffil/ which its facilities and staff are well 
suited. Progress in the projects assigned late 
in 1954 is summarized here. 

Water Supply Protection 

Research concerning protection of water sup- 
plies has two primary aims: (a) to develop fea- 
sible methods of reducing the hazards to water- 
supplies- from overt or covert attacks with bio- 
logical, radiological, and chemical agents and 
(5) to develop methods for supplying safe po- 
table water during emergencies. 

The plan for accomplishing the first of these 
aims calls for : 


By Harry G. Hanson, M.S.S.E., director of the 
Robert A. Taft Sanitary Engineering Center, Public 
Health Service, Cincinnati, Ohio . 
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1. Evaluation of the hazards to water supply 
sources of enemy attack with the various special 
agents. 

2. Additional laboratory investigations of the 
ability of water treatment processes to remove 
or inactivate various agents. 

3. Development of new or improved methods 
of removing or inactivating these agents. 

4. Field trials of the methods developed. 

The plan for accomplishing the second aim 

includes : 

1. Determination of needs for emergency 
water treatment facilities, particularly in areas 
to which people will be evacuated from target 
cities. 

2. Development of the simplest and least ex- 
pensive, but reliable, emergency treatment 
methods. 

Several projects already under way are pro- 
viding valuable information concerning pro- 
tection of water supplies. One, which is under 
the sponsorship of the Bureau of Yards and 
Docks of the Kavy, is aimed at developing de- 
sign criteria and operating instructions for pi-o- 
tection of naval continental shore base water 
supplies from biological, chemical, and radio- 
logical agents. We are also studying the ability 
of existing municipal water treatment methods 
to remove various concentrations of coliform 
organisms from raw water: the fate of fallout 
in the environment after atomic bomb tests: 
and disinfection materials and techniques. 
Tentative findings concerning the hazards to 
water supplies of the various special agents 
follow. 


Biological Agents 

A number of biological agents will effectively 
contaminate water, and the use of these agents 
by saboteurs is a distinct possibility. Every 
house connection, every fire hydrant is a possi- 
ble point of entry by a contaminant. Policing 
of a large municipal water distribution system 
to prevent such contamination is out of the 
question. 

The exact quantity of material required to 
produce an infectious dose of the various bio- 
logical agents is not known, but it is estimated 
from limited information on oral infectious 
doses that 1 to 10 pounds of material would be 
sufficient to. contaminate a million gallons o 


n ater. Each cupful of this million gallons 
would contain an infectious dose. 

We see no way of protecting municipal water 
systems against a determined saboteur. How- 
ever, we believe that entire cities would not be 
attacked. It seems more probable that bac- 
terial sabotage would be directed against criti- ' 
cal industrial, military, or other particularly 
vital elements of a city'. jRe-treatment of water, 
provision of an auxiliary supply, or storage 
near the point of use are the only sure means 
of protecting against such sabotage. Our stu- 
dies are aimed at determining how much treat- 
ment may be needed, whether disinfection alone 
will suffice, or whether more complete treat- 
ment must be provided. 

Detection of biological agents in water is 
likely to be too slow to prevent infection. As 
yet, too little is Imown about the normal varia- 
tion in chlorine residual in municipal distribu- 
tion systems to warrant use of chlorine residual 
measurements for monitoring water for pres- 
ence of contaminants. Visual detection of bac- 
terial contamination is not feasible because of 
the high concentrations of organisms that 
would be required. 

Knowledge of the ability of water treatment 
processes to deal with biological contaminants 
is extremely’ limited. We know that chlorine 
in concentrations of less than 1 p.p.m. will deal 
effectively with contamination by vegetative 
bacteria if the chlorine is not in a combined 
form. We know the chlorine requirements for 
killing the cysts of certain protozoan parasites. 
But little is known about the ability of water 
treatment processes to remove viruses or ric- 
kettsiae, or the chlorine doses necessary to kill 
certain spore-forming bacteria, or methods for 
removing or detoxifying organic toxins. 

Chemical Agents 

The standard chemical warfare agents are 
relatively unattractive as intentional watei 
contaminants. The nerve gases, for example, 
although among the most toxic cliemica s 
known, are considered less of a danger than 
some of the biological agents. Their toxic e 
fects are exhibited so promptly’ and so dramat- 
ically that their presence would be suspecte 
as soon as a few people had used the watei. 
Methods for removing nerve gases from "a- 
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ter have been developed by the Chemical Corps 
of the Army and tested by the Corps and the 
Army’s Engineer Research and Development 
Laboratory. These gases hydrolyze readily at 
high pH values. Hence, in the event of inci- 
dental contamination of water supplies as a 
result of missiles containing chemical agents 
falling into the water system, adjustment of 
the pH to about 10 will lead to the hydrolysis 
of nerve gases to relatively nontoxic products 
within a comparatively short time. A method 
for detecting nerve gases has also been devel- 
oped by the Chemical Corps, and kits for use 
in detecting these and other chemical agents in 
water are available. 

The possibility exists, of course, that chemi- 
cal agents unknown to us are available to an 
enemy. If other materials do become known, 
it maj* be necessary to revise our estimate of 
the hazard of chemical agents to water supplies. 

Development of a monitoring device that 
will detect any chemical agent and perhaps 
some toxins may be possible. We are now 
studying the use of fish, which are mucli more 
sensitive than humans to toxic chemicals, as 
detectors. 

* Radiological Agents 

Although radioactive materials are not con- 
sidered probable intentional contaminants, 
there are hazards to water supplies from the 
radioactive fallout produced by an atomic ex- 
plosion. Thermonuclear weapons may be deto- 
nated at levels which give rise to considerable 
fallout. However, to what extent these weap- 
ons will affect water supplies, we are not ready 
to say. It is certain that the hazards associated 
with the use of water contaminated by man- 
made radioactive elements will not decrease as 
rapidly as the radioactivity in the water de- 
creases, because the most dangerous of the 
radioisotopes from the standpoint of internal 
use have relatively long half-lives. Some water 
sources may remain dangerously contaminated 
long after external exposure to radiation from 
fallout on the ground has declined to tolerable 
levels. 

Additional information on the physical and 
chemical characteristics of the fallout material 
is needed to help evaluate the hazards to water 
supplies. The Public Health Service and 


others have shown that standard water treat- 
ment processes are of limited use in removing 
soluble radioactive materials. The hazardous 
isotopes, particularly those of strontium, bar- 
ium, and iodine, do not respond well to stand- 
ard water treatment processes. If water sup- 
plies are heavily contaminated with these ma- 
terials, and if the elements are not so closely 
associated with particulate matter as to be re- 
moved with the particles, expensive treatment, 
such as ion exchange or distillation, will be re- 
quired to restore safety to drinking water. 

Food Protection and Decontamination 

One of the first problems following an attack 
with biological, chemical, or nuclear weapons 
will be to provide safe food to the surviving 
population. The Public Health Service shares 
the responsibility for planning to meet this 
problem with the Department of Agriculture 
and the Food and Drug Administration. The 
Public Health Service area of planning includes 
the protection and sanitation of milk supplies 
and other foods in retail markets, restaurants, 
other public places, and in the home. 

Research needs fall into four principal cate- 
gories : (a) rapid procedures to distinguish the 
nature of the contaminant; ( b ) means for pre- 
venting or eliminating contamination by bio- 
logical and chemical aerosols and radioactive 
fallout; (c) practical decontamination proce- 
dures for foods ; and (d) problems of sanitation 
and emergency storage of foods needed for 
mass feeding of displaced persons. 

Emergency decontamination of other essen- 
tial items (food containers or packages, eating 
and drinking utensils, clothing, and bedding) 
and of the person and the shelter area is also 
being studied. Under some conditions and for 
some items, routine cleansing with soapy water 
may be the most important phase of decontami- 
nation. Information will be obtained on the 
probable kinds, amount, and persistence of 
contaminants, as well as the effectiveness of 
available decontaminants under emergency 
conditions. 

Rapid Identification Methods 

We are seeking to adapt membrane filter pro- 
cedures and infrared spectrophotometry for use 
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in the rapid isolation and identification of bac- 
teriological agents from mixed bacterial 
populations. 

When dried smears of bacterial cells arc sub- 
jected to infrared spectrophotometry (wave 
length 5/x to 12/i) , characteristic and identify- 
ing spectra are obtained. The characteristic 
absorptions are reproducible within plus or 
minus 2 percent, provided the bacterial cells are 
grown under carefully controlled conditions 
and provided the infrared spectrophotometer is 
carefully set, balanced, and operated. The 
spectrographic data can be transferred to punch 
cards and identification readily established by 
matching unknowns with knowns. The proce- 
dure can be accomplished within a few hours 
after sufficient bacterial cells are available. At 
the present time, about 1 mg. of cells is re- 
quired, but recent developments indicate that 
satisfactory spectra may be obtained on as little 
as 0.1 or possibly 0.01 mg. of cells. 

Bacterial cells grow on the membrane filter 
in 10 to 20 hours. The time required depends 
on the specific organism and other factors. Be- 
cause the filter is an efficient means of concen- 
trating the organisms from dilute suspensions 
in fluid or gaseous menstrua and because the 
organisms grow in situ, membrane filter proce- 
dures offer time advantages over conventional 
fluid or agar media in the production of pure 
colony growths from mixed populations. By 
transfer of single colony growths to standard 
medium, followed by 6- to S-hour incubations, 
sufficient pure culture cells for infrared spectro- 
photometry become available. 

We believe that, by using a relatively few (4 
to 6) basic differential media, the potential bac- 
terial pathogens can be grown on the membrane 
filter and tentatively differentiated from non- 
pathogenic species. Incubation of suspicious 
colonies on a standard medium for a few hours 


will supply sufficient cells to allow completion 
of identification by infrared spectrophotometry. 


We believe this procedure is capable of detect- 
ing and identifying pathogens present in rela- 
tively small numbers, even when they are mixed 
with relatively large numbers of nonpathogemc 
nanisms. The entire process of detection, iso- 
lation, and identification qould take less than 30 


hours. 


The available information regarding the de- 
tection and identification of chemical agents is 
being reviewed, with emphasis on the nerve, 
cynnogenous, mustard, and arsenical gases. 

PHS Responsibilities 

~\ Prompted by the reasoning that 
n\ public health phases of civil defense 
. should be “built in” with existing 
_ / public health programs, the Federal 
Civil Defense Administration delegated pub- 
lic health civil defense responsibilities to the 
Department of Health, Education, and Welfare 
on July 14, 1954. It was felt that the Public 
Health Service could carry out these responsi- 
bilities efficient]}' and economically through 
well-established channels. It was recognized, 
further, that civil defense will be a long-range 
activity and that it therefore requires continu- 
ing program attention. 

Tire following functions have been assigned 
to the Public Health Service : 

1. Plan a national program, develop teclmi- 
cal guidance for the States, and direct Federal 
civil defense activities concerned with research 
relating to the detection, identification, and con- 
trol of : (a) communicable diseases in man, (h) 
biological warfare against man, (c) chemical 
warfare against man, and (d) other public 
health hazards. 

2. Plan, develop, and direct Federal activi- 
ties concerned with a national program designed 
to provide Public Health Service reserve 
personnel from support areas to areas dam- 
aged by enemy attack. 

3. Plan, develop, and distribute, through ap- 
propriate channels, technical guidance concern- 
ing tlie provision of shelter and other protec- 
tive measures designed to minimize injury to 
personnel and to reduce damage to vital func- 
tional components of public health facilities. 

4. Plan a national program, develop tech- 
nical guidance for States, and direct Federal 

By Leroy E. Burney, M.D., an Assistant Surgeon 
General of the Public Health Service and deputy 
chief of the Bureau of State Services. 
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activities concerned with emergency restora- 
tion of community facilities essential to health 
or functional components thereof for which the 
Public Health Service normally has operating 
programs. 

Planning Assumptions 

The Public Health Service civil defense work 
program for fiscal year 1955 was based on the 
FCDA planning assumptions for that year. 
The highlights of these assumptions are : 

1. An enemy has the capability of striking 
any target in the United States. 

2. Such attack, if it comes, will consist prin- 
cipally of nuclear (including thermonuclear) 
weapons delivered by air. These weapons might 
be delivered by submarines, or they might be 
smuggled in. 

3. Additional weapons, requiring special 
measures to meet large-scale attacks, will be 
biological and chemical agents. 

4. High-explosive and incendiaiy bombs are 
also possible weapons. 

5. Preparation must be made to meet psycho- 
logical warfare and sabotage. Sabotage may 
include attempts to disrupt industries and com- 
munications and covert attacks with biological 
and chemical agents. 

6. The initial attack will be in the nature of 
an attempted knockout blow, but recurring at- 
tacks may be expected. 

7 . The size of the bombs will range from a 
few thousand tons to millions of tons of TNT 
equivalent. One bomb will be sufficient to de- 
stroy the largest city. 

8. Approximately 1 hour’s warning will be 
received in most areas — possibly less time in 
some coastal areas and moi'e time in inland 
areas. 

9. Mass evacuation of target cities will pro- 
vide the best means of reducing casualties. 

10. Any area attacked will require outside 
support ; mutual aid will be helpful but it will 
not be sufficient alone. Both mobile and fixed 
support from the State attacked, other States, 
and Federal sources will be required. 

We understand that many of the 1955 assump- 
tions, such as the probability that biological 
and chemical weapons, as well as nuclear weap- 
ons. will be used against us, will be carried over 


to the planning assumptions for fiscal .year 1956. 
However, a major change is expected as a result 
of the recent Atomic Energy Commission re- 
lease concerning radioactive fallout from ex- 
plosion of a thermonuclear bomb. The release 
emphasized that it is not possible to apply a 
single fallout pattern to all thermonuclear deto- 
nations. This is true even under test conditions, 
when the bomb size is known, since the nature 
of the ground where the explosion occurs, the 
size of the resulting particles, and the variable 
directions and velocities of the winds at dif- 
ferent levels all have to be considered. With 
adequate knowledge of atmospheric conditions, 
however, the fallout pattern usually can be pre- 
dicted with considerable accuracy. 

In the Bikini test of March 1954, the area of 
extreme hazard from fallout was up to 20 miles 
wide and 140 miles long downwind from the 
explosion and about 20 miles upwind and cross- 
wind. The area of some hazard extended ap- 
proximately 100 miles farther downwind and 
20 miles farther to the sides. 

Outline of the PHS Program 

The Office of the Surgeon General has the 
overall responsibility for civil defense planning 
and program development in the Public Health 
Service. In addition, this office is conducting 
a project concerning the adaptability of mili- 
tary chemical warfare defenses to civil defense 
needs. 

The National Institutes of Health are con- 
ducting investigations designed to lead to im- 
provement of vaccines and other immunizing 
procedures. Some of their research is directed 
toward the development of better adjuvants and 
the determination of effects of known adjuvants 
with different vaccines. They are also studying 
preparation and evaluation of purified antigens 
in experimental animals and the effects of com- 
bined antigens in reduced amounts. The goal 
for this year is to determine whether or not 
combinations of certain antigens will produce 
adequate immunization in experimental animals 
and the minimum amounts that will produce 
satisfactory immunity. (Since the date of the 
civil defense conferences, this work has been 
suspended temporarily.) 

The Bureau of State Services will keep the 
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States informed of the results and means of 
application of all research relating to biological 
and chemical warfare hazards and other public 
health problems. Upon request from the States, 
the Bureau will provide training courses for key 
health personnel and for trainers, who, in turn, 


can train others. To the limit of its resources, 
the Bureau will provide assistance in planning 
State studies and operations. The Public 
Health Service regional offices will be the chan- 
nel between the Public Health Service and the 
Stntcs. 


Glossary of Radiation Terms 


Alpha particle: Charged particle, having a mass of 
4 units and 2 unit positive charges of electricity, 
which is emitted from the nucleus of some atoms. 
It is composed of 2 neutrons and 2 protons. 

Alpha ray: Stream of fast-moving alpha particles. 
It is a strongly ionizing and weakly penetrating 
radiation. 

Atom: The chemical unit of which all matter is 
made. It is the smallest particle of an element 
capable of entering into a chemical reaction. 
Atomic radiation: Radiation produced by energy 
changes in atomic nuclei or atomic electron clouds; 
ionizing radiation. 

Background radiation: Ionizing radiation produced 
by cosmic radiation and naturally occurring trace 
amounts of radioactive elements. ' 


Beta particle: Charged particle, having a mass and 
charge equal in magnitude to those of the electron, 
which is emitted from the nucleus of some atoms. 
Curie: Standard measure of the rate of radioactive 
decay; the quantity of any radioactive substance in 
which the number of disintegrations per second is 
3.7 x 10 10 . The radioactivity of 1 curie of a 
substance is comparable to the radioactivity of I 
gram of radium. 

Decay: Disintegration of the atomic nucleus of an 
unstable element by the spontaneous emission of 
charged particles or protons or both. 

Electron: Negatively charged particle which is a 
constituent of every atom; unit of negative elec- 
tricity equal to 4.80 x 10' 10 electrostatic units. Its 
mass is about %ooo °f ( bat of a proton. 

Electron volt: Amount of energy gained by an elec- 
tron in passing across a potential difference of 1 
volt. 


Equivalent roentgen: Amount of radiation which 
produces in air an amount of ionization equal to 
that produced by 1 roentgen of X-radiation or 
gamma radiation. 

External radiation: Radiation entering the body 
from without. 

Fallout (radioactive or atomic): The radioactive 
dust and atomic or hydrogen bomb debris that falls 
to the ground downwind from an atomic explosion. 


Film badge: Small piece of X-ray or similar photo- 
graphic film enclosed in a lightproof paper, usually 
crossed by lead or cadmium strips, carried in a 
small metal or plastic frame. It is used to estimate 
the amount of radiation to which an individual lias 
been exposed. 

Gamma ray: Electromagnetic radiation emitted 
from the nucleus of a radioactive atom. 

Half-life: Time required for a radioactive substance 
to lose by decay 50 percent of its activity. 

Internal radiation: Radiation produced inside the 
body' from a radioactive substance assimilated and 
contained within the tissues. 

Ion: Atomic particle, atom, or chemical radical 
(group of chemically combined atoms) bearing 
either a positive or negative electrical charge caused 
by an excess or deficiency of electrons. 

Ionization: Act or result of any process by which a 
neutral atom or molecule acquires either a positive 
or negative electric charge. 

Ionizing radiation: Radiation possessing sufficient 
energy to ionize the atoms or molecules absorb- 
ing it. 

Isotope: Any of two or more forms of an element 
having the same atomic number (nuclear charge) 
and hence occupying the same position in the 
periodic table. All isotopes of an element are 
identical in chemical behavior but are distinguisi 
able by small differences in atomic weight. T ie 
nuclei of all isotopes of an element have the same 
number of protons but differ in the number o 
neutrons. 

LD 50 : The dose of radiation which will cause death to 
approximately 50 percent of the members of a given 
animal species, usually within 30 days; the median 
lethal dose of radiation. 

Mass unit: Unit of mass which is t^ e niass 
an oxygen atom taken as 16.00000. 

Maximum permissible dose: The maximum dose 
of ionizing radiation that, in the light of the present 
knowledge, is not expected to cause appreciable bo 
ily injury' to a person at any time during his life. 


192 


Public Health Report*- 



Microcurie: A millionth of a curie; the quantity of 
any radioactive substance in which the number of 
disintegrations per second is 37,000. 

Millicurie: A thousandth of a curie. 

Neutron: Nuclear particle which is electrically neu- 
tral. Its mass is approximately the same as that 
of a proton. 

Nuclear reactor: A device or machine for produc- 
ing energy by fission or fusion of atomic nuclei. 
Permissible dose: A dose of ionizing radiation that, 
in the light of present knowledge, is not expected to 
cause appreciable bodily injury to a person in any 
time during his life. 

Proton: Nuclear particle with a positive electric 
charge equal numerically to the charge of the elec- 
tron. Its mass is 1.007575 mass units. 

Radiation sickness: The group of symptoms devel- 
oped consequent to an overexposure to ionizing 


radiation. The symptoms include weakness; nau-, 
sea, vomiting, diarrhea, leukocytopenia, anemia, 
and spontaneous bleeding. 

Radioactivity: Characteristic of certain kinds of 
matter, the atomic nuclei of which are unstable and 
undergo spontaneous disintegration with liberation 
of energy. The disintegration process, which usu- 
ally results in the formation of new elements, is 
accompanied by the emission of one or more types 
of radiation, such as alpha particles, beta particles, 
and gamma rays. 

Radiosotope: A radioactive isotope. 

Radiological health: The public health aspects of 
the use of ionizing radiation. 

SD C0 :The dose of radiation which will cause radia- 
tion sickness to approximately 50 percent of the 
members of a given animal species. 


Approval Wlfhdrawn for Three Food Dyes 

The Food and Drug Administration has removed three widely used 
coal tar dyes from the certification list of approved coloring materials 
which may be added to food. The law requires that food colors be 
certified as completely harmless. 

The three colors involved, FD & C Orange No. 1, Orange No. 2, 
and Red No. 32, are harmless in the amounts ordinarily consumed 
in foods, but recent scientific investigation shows they are not harmless 
when taken in large amounts. 

Orange No. 1 has been widely used in candy, cakes, cookies, carbon- 
ated beverages, desserts, and meat products, especially frankfurters. 
Orange No. 2 and Red No. 32 have been used in coloring the outer skin 
of oranges. 

TVhile manufacturers may no longer label and sell these three colors 
for food use, all three colors have been added to the list that may be 
certified for external drug and cosmetic use. 

These colors will no longer be certified for internal use after Feb- 
ruary 14, 1956. The law does not prevent use of stocks previously 
certified. 
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Tuberculosis Morbidity and Mortality 
Facts and Trends 

By ROBERT J. ANDERSON, M.D. 


T HE IMPACT of tuberculosis on our popu- 
lation has undergone remarkable changes 
in tlic recent past. Deaths from tuberculosis 
continue to decline, and illness is somewhat less 
frequent and of shorter duration. Current facts 
and trends may make clear some of the direc- 
tions effort must take to accomplish a continuing 
control of tuberculosis. 

The complexity of morbidity reporting limits 
good detailed data on the subject to recent years. 
Mortality data, however, being simpler to col- 
lect if not as rich in meaning, are available in 
much longer series and much more detail. 

The number of deaths (fig. 1) from tubercu- 
losis has declined between 15 percent and 20 
percent each year for tlio last few years. In 
spite of this decline, provisional tabulations 
show that for 1954; there were 17,000 deaths 
from tuberculosis in the United States, a rate of 
10.5 per 100,000 population. For the first quar- 
ter of 1955, the decline appears to be somewhat 
retarded, with a death rate about 10 percent less 
than that in the first quarter of 1954. 

Deaths- measure only one aspect, though an 
important one, of the impact of tuberculosis 
upon our population. The death rate has never 


Dr. Anderson, assistant chief for operational re- 
search, Division of Special Health Services, Public 
Health Service, presented this paper at the annual 
meeting of the National Tuberculosis Association, 
held at Milwaukee, May 26, 1955. 


been a precise index of the trend of the tuber- 
culosis problem, and today its usefulness is more 
limited than in former years. But, in recog- 
nizing the limitations of mortality as an hides 
of trends, its usefulness ns an indication of the 
relative influence of the disease on various pop- 
ulation groups should not be ignored. 

The number of new cases reported now con- 
stitutes one of the best indexes of the trend of 
tuberculosis although a decade ago reporting 
was so inadequate in many places as to make 
this measure virtually useless. In the last sev- 
eral years there has been approximately a 3 
percent decline in the number of new cases re- 
ported per year. At this rate, more than a 
quarter century will be required to equal the 
same percent reduction realized in mortality m 
the last 5 years alone. The prospect of even 
this achievement is beclouded by one recent ob- 
servation. Preliminary morbidity reports for 
the first 3 or 4 months of 1955 from two-thirds 
of the United States show an increase of 2 per- 
cent in new tuberculosis cases. A portion of 
this increase may be due to additional case find- 
ing. There is need for further study to deter- 
mine whether there are other reasons for tire 
increase. 

Tuberculous Meningitis 

Tuberculous meningitis, not to be compared 
with respiratory tuberculosis in the number of 
lives it has taken, has nevertheless been an im- 
portant index of the -degree of control of the 
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whole tuberculosis problem. A low tuberculous 
meningitis death rate has been considered an 
index of success in preventing the spread of 
the tubercle bacillus. Two-thirds of such 
deaths occur among children under 15. From 
1000 to 1920, there was little decline in tu- 
berculous meningitis death rates. From 
1920 to 1910, the drop was almost precip- 
itous, as compared with the gradual decline 
in respiratory tuberculosis rates. This was 
about the time when the number of tuberculosis 
beds began to climb. It was a matter of con- 
siderable concern that from 1914 to 1950 there 
was a leveling off in the number of deaths due 
to tuberculous meningitis. Fortunately, there 
has been a substantial decline in the last 3 years, 
doubtless because of improved techniques of 
present-day drug therapy. 

Now that the case-fatality rate for tuber- 
culous meningitis has been dramatical]}' re- 
duced, this death rate is no longer a useful 
index of the adequacy of a tuberculosis control 
program. Accurate data on the incidence of 
tuberculous meningitis, however, would still be 
a useful index for that purpose. 

Age, Sex, and Race 

Tuberculosis as a disease is still very much a 
foe of young adults (fig. 2) . Although the rate 
is low in children, it rises sharply in the 15- to 
24-year age group and continues to increase 
gradually with age. For the entire United 
States half of the newly reported active cases 
are patients under 42 years of age. Thus the 
frequency of the disease among young adults 
who respond very favorably to present-day drug 


Figure 1. Newly reported tuberculosis cases 
and tuberculosis deaths, United States, 1930— 
54. 



Figure 2. Age-specific rates for newly reported 
active and probably active tuberculosis cases 
and tuberculosis deaths, United States, 1953. 



Figure 3. Active tuberculosis cases per 1,000 
X-rays taken in communitywide and hospital 
admission X-ray programs. 



therapy is a matter of significance for tubercu- 
losis program planning. 

While a large proportion of all tuberculosis 
cases are reported among the younger part of 
our population, the case rates are higher in the 
older age groups. Moreover, the rates of newly 
reported tuberculosis cases for older people 
show little decline from year to year. In fact, in 
the age 65 and over group, a slight increase was 
shown for 1953. High morbidity rates for 
those in the older age groups are also found in 
communitywide surveys and in hospital admis- 
sions X-ray screening programs (fig. 3) . 

In the past half century (fig. 4) the decline 
in tuberculosis mortality by age has been most 
marked in infants under 1 year of age. In the 
first decade of the century, infants under 1 year 
of age had a higher tuberculosis death rate than 
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Tuberculosis Morbidity and Mortality 
Facts and Trends 

By ROBERT J. ANDERSON, M.D. 


T HE IMPACT of tuberculosis on our popu- 
lation has undergone remarkable changes 
in the recent past. Deaths from tuberculosis 
continue to decline, and illness is somewhat less 
frequent and of shorter duration. Current facts 
and trends may make clear some of the direc- 
tions effort, must take to accomplish a continuing 
control of tuberculosis. 

The complexity of morbidity reporting limits 
good detailed data on the subject to recent years. 
Mortality data, however, being simpler to col- 
lect if not as rich in meaning, are available in 
much longer series and much more detail. 

The number of deaths (fig. 1) from tubercu- 
losis has declined between 15 percent and 20 
percent each year for the last few years. In 
spite of this decline, provisional tabulations 
show that for 1954 there were 17,000 deaths 
from tuberculosis in the United States, a rate of 
10.5 per 100,000 population. For the first quar- 
ter of 1955, the decline appears to be somewhat 
retarded, with a death rate about 10 percent less 
than that in the first quarter of 1954. 

Deaths- measure only one aspect, though an 
important one, of the impact of tuberculosis 
upon our population. The death rate has never 


Dr. Anderson, assistant chief for operational re- 
search, Division of Special Heakh Services, Public 
Health Service, presented this paper at the annual 
meeting of the National Tuberculosis Association , 
held at Milwaukee, May 26, 1955. 


been a precise index of the trend of the tuber- 
culosis problem, and today its usefulness is more 
limited than in former years. But, in recog- 
nizing the limitations of mortality as an index 
of trends, its usefulness as an indication of the 
relative influence of the disease on various pop- 
ulation groups should not be ignored. 

The number of new cases reported now con- 
stitutes one of the best indexes of the trend of 
tuberculosis although a decade ago reporting 
was so inadequate in many places as to make 
this measure virtually useless. In the last sev- 
eral years there has been approximately a S 
percent decline in the number of new cases re- 
ported per year. At this rate, more than a 
quarter century will be required to equal the 
same percent reduction realized in mortality m 
the last 5 years alone. The prospect of even 
this achievement is beclouded by one recent ob- 
servation. Preliminary' morbidity reports for 
the first 3 or 4 months of 1955 from two-thirds 
of the United States show an increase of 2 per- 
cent in new tuberculosis cases. A portion of 
this increase may be due to additional case find- 
ing. There is need for further study to deter- 
mine whether there are other reasons for the 
increase. 

Tuberculous Meningitis 

Tuberculous meningitis, not to be compared 
with respiratory tuberculosis in the number of 
lives it has taken, has nevertheless been an im- 
portant index of the "degree of control of the 
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whole tuberculosis problem. A low tuberculous 
meningitis death rate has been considered an 
index of success in preventing the spread of 
the tubercle bacillus. Two-thirds of such 
deaths occur among children under 15. From 
1900 to 1920, there was little decline in tu- 
berculous meningitis death rates. From 
1920 to 1910, the drop was almost precip- 
itous, as compared with the gradual decline 
in respiratory tuberculosis rates. This was 
about the time when the number of tuberculosis 
beds began to climb. It was a matter of con- 
siderable concern that from 1914 to 1950 there 
was a leveling off in the number of deaths due 
to tuberculous meningitis. Fortunately, there 
has been a substantial decline in the last 3 years, 
doubtless because of improved techniques of 
present-day drug therapy. 

Xow that the case-fatality rate for tuber- 
culous meningitis has been dramatically re- 
duced, this death rate is no longer a useful 
index of the adequacy of a tuberculosis control 
program. Accurate data on the incidence of 
tuberculous meningitis, however, would still be 
a useful index for that purpose. 

Age, Sex, and Race 

Tuberculosis as a disease is still very much a 
foe of young adults (fig. 2) . Although the rate 
is low in children, it rises sharply in the 15- to 
21-year age group and continues to increase 
gradually with age. For the entire United 
States half of the newly reported active cases 
are patients under 12 years of age. Thus the 
frequency of the disease among young adults 
who respond very favorably to present-day drug 

Figure 1. Newly reported tuberculosis eases 

and tuberculosis deaths, United States, 1930- 

54. 



Figure 2. Age-specific rates for newly reported 
active and probably active tuberculosis cases 
and tuberculosis deaths, United States, 1953. 



Figure 3. Active tuberculosis cases per 1,000 
X-rays taken in communitywide and hospital 
admission X-ray programs. 



therapy is a matter of significance for tubercu- 
losis program planning. 

While a large proportion of all tuberculosis 
cases are reported among the younger part of 
our population, the case rates are higher in the 
older age groups. Moreover, the rates of newly 
reported tuberculosis cases for older people 
show little decline from year to year. In fact, in 
the age 65 and over group, a slight increase was 
shown for 1953. High morbidity rates for 
those in the older age groups are also found in 
conununitywide surveys and in hospital admis- 
sions X-ray screening programs (fig. 3) . 

In the past half century (fig. 4) the decline 
in tuberculosis mortality by age has been most 
marked in infants under 1 year of age. In the 
first decade of the century, infants under 1 year 
of age had a higher tuberculosis death rate than 
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Tuberculosis Morbidity and Mortality 
Facts and Trends 

By ROBERT J. ANDERSON, M.D. 


T HE IMPACT of tuberculosis on our popu- 
lation lias undergone remarkable changes 
in the recent past. Deaths from tuberculosis 
continue to decline , and illness is somewhat Jess 
frequent and of shorter duration. Current facts 
and trends may make clear some of the direc- 
tions effort must take to accomplish a continuing 
control of tuberculosis. 

The complexity of morbidity reporting limits 
good detailed data on the subject to recent years. 
Mortality data, however, being simpler to col- 
lect if not as rich in meaning, are available in 
much longer series and much more detail. 

The number of deaths (fig. 1) from tubercu- 
losis has declined between 15 percent and 20 
percent each year for the last few years. In 
spite of this decline, provisional tabulations 
show that for 1951 there were 17,000 deaths 
from tuberculosis in the United States, a rate of 
10.5 per 100,000 population. For the first quar- 
ter of 1955, the decline appears to be somewhat 
retarded, with a death rate about 10 percent less 
than that in the first quarter of 1954. 

Deaths- measure only one aspect, though an 
important one, of the impact of tuberculosis 
upon our population. The death rate has never 


Dr. Anderson , assistant chief for operational re- 
search, Division of Special Health Services, Public 
Health Service, presented this paper at the annual 
meeting of the National Tuberculosis Association, 
held at Milwaukee, May 26, 1955. 


been a precise index of the trend of the tuber- 
culosis problem, and today its usefulness is more 
limited than in former years. But, in recog- 
nizing the limitations of mortality as an index 
of trends, its usefulness as an indication of the 
relative influence of the disease on various pop- 
ulation groups should not be ignored. 

The number of new cases reported now con- 
stitutes one of the best indexes of the trend of 
tuberculosis although a decade ago reporting 
was so inadequate in many places ns to make 
this measure virtually useless. In tire last sev- 
eral years there has been approximately a 3 
percent decline in the number of new cases re- 
ported per year. At this rate, more than a 
quarter century will be required to equal the 
same percent reduction realized in mortality rn 
the last 5 years alone. The prospect of even 
this achievement is beclouded by one recent ob- 
servation. Preliminary morbidity reports for 
the first 3 or 4 months of 1955 from two-thirds 
of the United States show an increase of 2 per- 
cent in new tuberculosis cases. A portion of 
this increase may be due to additional case find- 
ing. There is need for further study to deter- 
mine whether there are other reasons for the 
increase. 

Tuberculous Meningitis 

Tuberculous meningitis, not to be compared 
with respiratory tuberculosis in the number of 
lives it has taken, has nevertheless been an im- 
portant index of the • degree of control of th e 
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economic status is examined, this relationship 
is not so marked. For example, in a study made 
in Cleveland, Ohio, it was learned that tubercu- 
losis mortality was almost 20 times as great in 
the lowest economic group as in the highest 
(fig. 8) . However, previously unknown tuber- 
culosis cases in the lowest economic group were 
only about 1.5 times as great as in the highest. 
It seems reasonable, therefore, to conclude that 
low economic status and tuberculosis each tend 
to beget the other. 

This suggests the need for study of the social, 
psychological, economic, and nutritional factor's 
which have been recognized as being important 
in the development of tuberculosis. It also sug- 
gests the need for directing case-finding activi- 
ties. It is not sufficient to search for cases among 
the population groups which have the highest 
death rates. It is better to search among the 
groups with the highest prevalence rates, but 
undue emphasis may result in missing the large 
number of cases in those groups that have lower- 
prevalence rates but large numbers of people. 

Geographic Distribution 

Tuberculosis death rates generallj* are high 
in the large cities. Cities of 100,000 population 
and over have a tuberculosis death rate approxi- 
mately 80 percent higher than that of the re- 
mainder of the country. In fact, when the death 
rates for each State, exclusive of the large cities, 
are computed, there are only four States — Ari- 
zona, Tennessee, Arkansas, and Kentucky — 
which have death rates higher than the avex-age 

Figure 8. Percentage distribution of deaths 
from tuberculosis, known cases and previously 
unknown cases, by economic fifth, Cuyahoga 
County, Ohio. 



ECONOMIC FIFTH 


rate for the large cities, Maryland is one of 
the States with a fairly high tuberculosis death 
rate, yet, when Baltimore is excluded, its death 
rate in 1953 was below 10 per 100,000 popula- 
tion. Maryland exclusive of Baltimore has a 
lower rate than do any of the States nearby 
with their large cities excluded. When the 
large cities in Michigan, Wisconsin, and Min- 
nesota are excluded, those States compare quite 
favorably with the other middle western States 
and the Mountain States exclusive of lai’ge 
cities. People who live in the suburbs have a 
death rate less than half the rates in the large 
cities. Small cities, unincorporated urban 
areas, and rural areas have tlie lowest rates. 

Moi-bidity rates are lowest in some of the 
States in the western plains and Rocky Moun- 
tains. A fairly close parallel exists between 
reported cases and deaths by States (figs. 9 and 

10) . The decline in mortality lias been with- 
out any apparent geographic pattenx (fig. 

11) . Some States which had low tuberculosis 
death rates in 1911 also had the least percent- 
age decline, while other States with moderately 
low death rates showed the greatest improve- 
ment. A similar variation in decline occurred 
in the group of States with high death rates. 

Case Finding and Reporting 

The relative slowness with which the l'ate of 
newly reported cases has declined lias been tlie 
object of considerable curiosity. Reporting 
was very inadequate in many States before 
1947, and during tlie period 1947 to 1949 mor- 
bidity reporting was inflated by the inclusion 
of cases of borderline clinical significance. For 
recent years, however, rates of newly reported 
cases are generally not inflated. The evidence 
for this is twofold : First, approximately 37 per- 
cent of new active cases bad positive sputum 
at tlie time of report ; second, 78 percent of tlie 
cases were reported as either moderately ad- 
vanced or far advanced. There is no appre- 
ciable change from tlie preceding decade. 

Further evidence of the persistently high in- 
cidence of tuberculosis is in the number of ad- 
missions to tuberculosis hospitals. These have 
done little more than fluctuate in the period 
from 1947 to 1953 in several large States for 
which data are available. Vacancies in beds are 
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any other age group. In recent years this group 
has had a lower death rate than lias any of the 
adult age groups. 

From 1930 to 1950, there was relatively little 
drop in tuberculosis death rates in the older a«e 
groups, but in the last few years, the decline has 
been quite marked. Even more rapid has been 
the decline in death rates lor those under 25. 

Rates of newly reported active cases of tu- 
berculosis by sex and race continue to demon- 
strate somewhat the same pattern as in for- 
mer years. Rates for white males arc approxi- 
mately twice those for white females. Rates for 
nonwliites are approximately three times as 
high as for whites. Yet, in six States, the 
tuberculosis case rates are higher for white 
males than for nonwhite females, and further, 
the number of cases reported for white males 
(fig. 5) is almost as great as the number for the 
other three groups combined. 

The proportionate decline in death rates has 
been much greater in recent years among fe- 


Figure 4. Age-specific tuberculosis death rates, 
United States, 1900-1953. 



^detlh R T °n d . SeX - $P eC, ' fic * u bercu!osis 
death rates. United States, 1940-54. 



Figure 7. Marital status, age-specific tubercu- 
losis death rates for white males. United 
States, 1949—51 average. 



males than among males (fig. 6). If this trend 
continues for another 5 years, white males will 
have a higher tubei-culosis death rate than non- 
white females. 


Figure 5. Race and sex of newly reported ac- 
tive and probably active tuberculosis cases. 
United States, 1953, 



Maritaf and Economic Status 

Generally, death rates from all causes are defi- 
nitely higher for the unattached than for the 
married (fig. T). Tuberculosis death rates aie 
much higher for single, widowed, and divorced 
people than for married persons. 

The close relationship between tuberculosis 
mortality* and economic status has been gen- 
erally recognized. However, when the preva- 
lence of unreported tuberculosis in terms of 
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Figure 12. The age groups with the most tuber- 
culosis not reached in communitywide chest 
X-ray surveys. 



leaves a fine line between minimal and moder- 
ately advanced disease. 

With the emphasis upon reporting active and 
probably active cases, there is a built-in bias 
against the reporting of minimal tuberculosis 
cases. From a practical viewpoint, treatment 
is not recommended for the minimal inactive 
cases. 

In spite of the difficulties of diagnosing tuber- 
culosis before it has extended, it is still the re- 
sponsibility of tuberculosis control workers to 
put forth all possible efforts to use effectively 
the presently available means for diagnosis. 
For example, community wide surveys and other 
X-ray case-finding programs have generally 
been successful in the various States, and many 
millions of people have been X-rayed. How- 
ever, the surveys have not been as successful as 
might have been hoped (fig. 12). The older 
age groups in which the rate of active tuber- 
culosis is greatest have not been adequately 
covered. 

Prevalence 

Current information indicates that there are 
somewhat less than 400,000 active tuberculosis 
cases in the United States at may one time, 
approximately one-tliird of which are hospi- 
talized for tuberculosis, one-third are known 
cases at home, and one-tliird are undetected 
cases. 

Several studies in progress indicate that the 
total number of known active cases is definitely 
declining. How great this decline is cannot now 
be accurately measured; but some precise in- 


formation is available concerning known tuber- 
culosis cases hospitalized at any one time, or 
the beds the patients occupy. On April 1, 1954, 
there were 2 percent fewer patients hospitalized 
for tuberculosis than a year earlier. A study by 
the National Tuberculosis Association and the 
Public Health Service, in November 1954, of a 
large number of tuberculosis hospitals shows a 
further decline of 6.7 percent. However, the 
number of patients hospitalized for tuberculo- 
sis in November 1954 was greater than at any 
time prior to 1950. 

The number of known active cases at home 
appears to be declining. Before the days of 
chemotherapy, the majority of patients dis- 
charged from sanatoriums continued to have 
active disease at home for a substantial period 
of time. Today, most patients discharged from 
the sanatorium are discharged with arrested or 
inactive disease. A substantial proportion of 
these patients continue to receive chemotherapy 
at home for a period of months or years after 
sanatorium discharge. Thus, even though the 
number of known active cases at home may be 
declining, the demands upon health department 
services are actually increasing. These cases, 
arrested but continuing on drug therapy, will 
actually require more public health supervision 
from health department staffs, public health 
nurses in particular, than corresponding pa- 
tients received a decade ago. Current studies 
show a very marked inadequacy of public health 
supervision and treatment of the known tuber- 
culosis cases who are at home. Although the 
prevalence of tuberculosis in unattached males, 
migrants, and other special groups presents a 
challenging problem, there are numerically 
more known tuberculosis cases at home in other 
categories who are not getting control services. 

Infection Rates 

The number of persons infected with tubercle 
bacilli is not known. Relatively little of the 
tuberculin testing now being done provides ade- 
quate information concerning infection rates. 
Several studies are in process and are being 
planned for this purpose. One such study in 
the District of Columbia shows an infection 
rate of only 3 percent for 7-year-old children of 
all races combined. It is certain, however, that 
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Figure 9. Newly reported active and probably 
active tuberculosis cases per 100,000 popula- 
tion (provisional data), United States and Ter- 
ritories, 1954. 



Figure 10. Tuberculosis deaths per 100,000 
population, United States and Territories, 
1953. 
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probably due more to reductions in duration of 
stay than to decreases in admissions. 

Tuberculosis case finding and reporting non 
are definitely superior to that of previous dec- 
ades. For example, almost one-third of re- 
ported cases are found by X-ray survey. Fewer 
cases are first reported by death certificate. 
Even now, however, more than one-fourtli of 
tuberculosis deaths were never reported as liv- 
ing cases. Large numbers of cases are not re- 
ported until the report of the sanatorium ad- 
mission is received by the health department. 
The number of cases that remain unreported be- 
cause they are not referred for sanatorium ad- 
mission is not known. While progress has been 
made in reducing the proportion of cases first 
reported in the far-advanced stage to 3 < percent, 


it would seem reasonable to expect a further 
movement of reported cases from the far-ad- 
vanced category to the moderately advanced 
category provided case-finding and case-report- 
ing efforts are not relaxed. 

Usually cases are diagnosed as tuberculous 
before they are referred for hospitalization, and 
in such instances the cases should be reported 
to the health department by some source other 
than the tuberculosis sanatorium. Even so, in 
10 States, 40 to GO percent of the reports of new 
active cases come from the sanatorium. It is 
at least questionable that the reporting systems 
in these States are adequate. In any event, the 
reporting of cases should be evaluated in the 
light of the specific practices in any given area. 

To find as many cases in early stages of the 
disease as possible is a most worthwhile and de- 
sirable goal, but it is questionable that early 
case finding can be judged solely in terms of 
the proportion of new cases which are minimal 
in extent. The duration of time in which tuber- 
culosis may progress from minimal to advanced 
may be very short, and present-day diagnostic 
procedures are such that it is difficult to dis- 
cover active cases before they become moder- 
ately advanced. In order to prove tuberculosis 
by demonstration of tubercle bacilli from spu- 
tum. or gastric or bronchial lavage, necrosis of 
the lung must have set in, which means that a 
cavity is being formed. When a cavity can be 
seen on an X-ray, the case is no longer minimal 
in extent but must be classified at least as mod- 
erately advanced. Obviously’, this frequently 


Figure II. Percentage decline in tuberculosis 
deaths per 100,000 population. United States 
and Territories, 1947—53. 
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Adopted at the Seventeenth Annual Meeting of the American 
Conference of Governmental Industrial Hygienists, 

Buffalo, April 24-28, 1955 


Threshold Limit Values for 1955 


Values are given in the following tabulation 
for the maximum average atmospheric concen- 
tration of contaminants to which workers may 
be exposed for an 8-hour working day with- 
out injury to health. 

These values are based on the best available 
information from industrial experience, from 
experimental studies, and, when possible, from 
a combination of the two. They are not fixed 
values but are reviewed annually by the Com- 
mittee on Threshold Limits of the American 


Members of the Committee on Threshold Limits of 
the American Conference of Governmental Indus- 
trial Hygienists are: Allan L. Coleman, chairman, 
William L. Ball, L. T. Fairhall, Kingsley Kay, H. E. 
Stokinger, A. J. Vorwald, and Louis F. Weller. 


Conference of Governmental Industrial Hy- 
gienists for changes, revisions, or additions 
as further information becomes available. 
Threshold limits should be used as guides in 
the control of health hazards and should not be 
regarded as fine lines between safe and dan- 
gerous concentrations. They represent condi- 
tions only within which it is felt that workers 
may be repeatedly exposed, day after day, with- 
out their health being adversely affected. It is 
felt, at the present time, that workers should 
not be exposed to a working environment con- 
taining any of these substances in excess of the 
value indicated. 

These values are not intended for use, or for 
modification for use, in the evaluation or con- 
trol of community air pollution or air pollution 
nuisances. 


ESTABLISHED VALUES 


Gases and Vapors 


SUBSTANCE P.P.M. 

Acetaldehyde 200 

Acetic acid 10 

Acetic anhydride — 5 

Acetone 1,000 

Acrolein 0. 5 

Acrylonitrile 20 

Ammonia 100 

Amyl acetate 200 

Amyl alcohol (isoamyl alcohol) 100 

Aniline 5 

Arsine 0. 05 

Benzene (benzol) 33 

Bromine 1 

Butadiene (1, 3-hutadiene) 1,000 

Butanone (methyl ethyl hetone) 250 

Butyl acetate (n-butyl acetate) 200 

Butyl alcohol (u-butanol) 100 

Butyl cellosolve (2-butoxyethanol) 200 

Carbon dioxide 5, 000 

Carbon disulfide 20 

Carbon monoxide 100 


I\P.M.=parts o£ vapor or gas per million parts of 
air, by volume. 


SUBSTANCE 

Carbon tetrachloride 

Cellosolve (2-ethoxyethanol) 

Cellosolve acetate (hydroxyethyl acetate) __ 

Chlorine 

Chlorobenzene (monochlorobenzene) 

Chloroform (trichloromethane) 

1-Chloro-l-nitropropane 

Chloroprene (2-chlorobutadiene) 

Cresol (all isomers) 

Cyclohexane 

Cyclohexanol 

Cyclohexanone 

Cyclohexene 

Cyclopropane 

o-Dichlorobenzene 

Dichlorodifluoromethane 

1 . 1 - Dichloroethane 

1.2- Dichloroethylene 

Dichloroethyl ether 

Diehloromonofluoromethane . 

1,1-Diehloro-l-uitroethaue 

Dichlorotetraflnoroethane 

Diethvlamine 

Dlmethylaniline (N-dimethylaniline) 

Dimethylsulfate 

Dioxane (diethylene dioxide) 


25 

200 

100 

1 

75 

100 

20 

25 

5 

400 

100 

100 

400 

400 

50 

1,000 

100 

200 

15 

1, 000 
10 

1,000 

25 

5 

1 

100 
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there are millions of individuals in the United 
States today, possibly 50 million, who are in- 
fected with tubercle bacilli. It is necessary, 
however, to learn more about the changes which 
are occurring in new tuberculous infections in 
the many social, biological, and geographic seg- 
ments of our population. 

Looking Forward 

It is hazardous to risk predictions of trends 
in any field, particularly in tuberculosis. Yet 
the future is a lure difficult to resist. So marked 
has been the decline in the death rate of tuber- 
culosis in the past 10 years that to many its 
disappearance as a public health problem seems 
an eventuality of an immediate tomorrow. 
Such optimism is a trap into which even the 
most guarded minds have fallen, and from them 
frequently comes the question, “How much 
longer shall we continue to exert tuberculosis 
control efforts?” 

Despite the unreality of setting an end point 
for tuberculosis as a public health challenge, an 
intermediate goal can arbitrarily be selected for 
the sake of argument, and time limits can be 
drawn to emphasize the continuing magnitude 
of the problem. 

Even in terms of death rates alone the future 


task is large and prolonged. It will require 
years of effort to achieve a death rate of only 15 
per 100,00 population, which is about the cur- 
rent death rate from acute rheumatic fever, ap- 
pendicitis, arthritis, poliomyelitis, and several 
other diseases which are still considered to be 
of public health import. The maternal mor- 
tality rate is about at that level. Measles, 
whooping cough, and infectious hepatitis com- 
bined do not exceed it. When the death rate 
from tuberculosis drops to the level of these 
important diseases, then tuberculosis control 
programs and needs should be reexamined. 

Indeed, if conditions remain the same, and if 
control activities are so maintained that the rate 
of decline in mortality will equal that of the 
past 5 years : 

It will be 11 years before the crude tuberculo- 
sis death rate is 1.5 per 100,000 population; 
7 years before this death rate is achieved for 
white females ; between 10 and 15 years, for non- 
white males and females, and white males: and 
25 years before the age group over 65 has a death 
rate of 1.5 per 100,000 population. 

The task of defeating tuberculosis is plainly 
not done. Persisting cases of tuberculosis, 
especially those out of hospitals, challenge every 
ingenuity in planning the content and scope of 
control programs of tomorrow. 


Armed Services Medical and Denfaf Symposium 

A 3-day symposium, sponsored by the First A aval District, Boston, 
Mass., on developments in military medicine and dentistry with special 
emphasis on atomic warfare, special weapons, and isotopes has been 
scheduled for March 21-23. 1956. 

The first meeting will be held at the I nited States 2s aval Hospital, 
Chelsea, Mass. On the mornings of the second and third days, clinics 
will be scheduled at various hospitals in Boston on the treatment of 
disease with radioactive isotopes. Afternoon lectures will be given 
at the Jimmy Fund Foundation Building and at the Few England 

Deaconess Hospital. . 

Programs and additional information may be obtained from the 
District Medical Officer, First Naval District, 495 Summer Street, 

Boston 10, Mass. 
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TENTATIVE THRESHOLD LIMIT VALUES 


The following values are suggested for fur- 
ther consideration before being presented for 
adoption as established values. (An asterisk * 
marks materials added in 1955 and for which 
bibliographical material has been prepared. 
The other materials appeared in the 195-1 re- 
port.) It is proposed that the entire list will be 
presented for adoption at the meeting of the 
American Conference of Governmental Indus- 


Aldrin (1,2.3, 4, 1 0, 1 0-hexnehloro-l,4, 

4a, 5, 8, Sa-hexahydro-l,4,5,8-di- 

methanonaphthaiene) 0. 25 mg/51 3 

Allyl alcohol 5 p.p.m. 

Allyl propyl disulfide 2 p.p.m. 

Animate (ammonium amidosulfate). 15 mg/M 3 

Benzyl chloride 1 p.p.m. 

Butyl amine* 5 p.p.m. 

Butyl mercaptan 10 p.p.m. 

Calcium arsenate 0. 3 mg/M 3 

Chlordane (l,2,4,5,6,7,S,S-octacliloro- 
3a, 4, 7, 7a-tetrahv dro-4, 7-methan- 

oindane) 1 2. 0 mg/M 3 

Chlorine trifluoride* 0.1 p.p.m. 

Chlorinated diphenyl oxide* 0. 5 mg/M 3 

Crag Herbicide (sodium-2, 4, di- 

chlorophenoxy ethyl sulfate) 15 mg/M 3 

2,4-D (2,4-dichlorophenoxyacctic 

acid) 10 mg/M 3 

D. D. T. (2,2-bis-(p-chlorophenyl)-l, 

1,1-trichlorethane) 1 2.0 mg/51 3 

Diacetone alcohol (i-hydroxy-4- 

methyl pentanone-2) 50 p.p.m. 

Diborane* 0. 1 p.p.m. 

Dieldrin (l,2,3,4,10,10-hexachloro-6, 

7, epoxy-1, 4, 4a, 5, 6,7,8, Sa-octahv- 
dro-l,4,5,8-dimethanonaphthalene) 0. 25 mg/M 3 

Difluorodibromomethane* 100 p.p.m. 

Diisobutyl ketone 50 p.p.m. 

EPN (ethyl-p-nitrophenyl tliiono 

benzene phosphonate) 0.5 mg/M 3 

Ethyl mercaptan 250 p.p.m. 

Ethylene diamine* 10 p.p.m. 

Ethylene imine* 5 p.p.m. 

Ferro vanadium dust 1 mg/M 3 

Furfural 5 p.p.m. 

Furfuryl alcohol* 200 p.p.m. 

Hydrazine* 1 p.p.m. 

Hydrogen bromide* 5 p.p.m. 

Hydrogen peroxide, 90 percent* 1 p.p.m. 


Beryllium : During the past few years, several 
papers have reported a limit of 2y per cubic meter of 
air for beryllium. Among these is the paper by Van 
Ordstrand, H. S. : Berylliosis, A. M. A. Arch. Indust. 
Hyg. 10 : 232-234, September 1954, and one by Sterner, 
J. H., and Eiseubud, M. : Epidemiology of Beryllium 


trial Hygienists in 1956, if no reason to the con- 
trary is forthcoming. 

Reference material has been prepared on each 
of the following substances and, though in some 
instances it is rather meager, it is available for 
distribution. The committee welcomes sugges- 
tions of substances to be added and also com- 
ments, additional references, or reports of ex- 
perience with these materials. 


llydroquinone* 2 mg/51 3 

Isopropylamine* 5 p.p.m. 

Lead arsenate 0. 2 mg/M 3 

Lindane (hexachlorocvclohexane, 

gamma isomer) 0. 5 mg/M 3 

Malathon (0,0-dimethyl dithio phos- 
phate of diethyl mercaptosucci- 

nate) 15 mg/M 3 

Met hoxychlor (2,2,diparamethoxy- 

phenyl-l,l,l,trichloroethane) 15 mg/51 3 


5Iethyl isobutvl carbinol (methyl 

amyl alcohol) 25 p.p.m. 

5Iethyl mercaptan 50 p.p.m. 

5Iolybdenum 

(soluble compounds)* 5 mg/51 3 

(insoluble compounds)* 15 mg/51 3 

p-Nitroaniiine 1 p.p.m. 

Organo mercurials (as mercury) 0. 01 mg/5I 3 

Perchloromethyl mercaptan 0. 1 p.p.m. 

Phenylliydrazine 5 p.p.m. 

Picric acid 0. 1 mg/M 3 

Propylene imine* _. 25 p.p.m. 

Pyridine 10 p.p.m. 

Quinone* 0. 1 p.p.m. 

Sodium hydroxide. 2 mg/51 3 

Sulfur hexafluoride 1, 000 p.p.m. 

Sulfur pentafluoride 0. 025 p.p.m. 

TEDP (tetraethyl ditliiono pyro- 
phosphate) 0. 2 mg/M 3 

TEPP (tetraethyl pyrophosphate).. 0. 05 mg/M 3 

p-Tertiary butyl toluene* 10 p.p.m. 

Tetrahydrofuran* 75 p.p.m. 

Tetranitromethane* 1 p.p.m. 

Titanium dioxide 15 mg/51 3 


Vanadium 

(V 2 Os dust) 0.5 mg/51 3 

(V 2 Os fume) 0.1 mg/51 3 

Zirconium 5 mg/M 3 


Intoxication, A. 51. A. Arch. Indust. Hyg. 4 : 123-151, 
August 1951. Conflicting data from industrial experi- 
ence have caused the committee to postpone the sugges- 
tion of a threshold limit for this material. It is ap- 
parent that more epidemiological work is needed for 
the establishment of a definite view. 
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SUU8TAM.-K rI , M 

Etli.vl aeotafe 

Ethyl alcohol (ethanol) i nnn 

Etliyl benzene onn 

Ethyl bromide 2 XAn 

Ethyl chloride -1 Ann 

Ethyl ether 3 ’ 4 XX 

Ethyl formate lnn 

Ethyl silicate IIIIII 100 

Ethylene chlorohydrin 111111111 5 

Ethylene dibroniidc (1,2-dibromoethane) o- 

Ethjlene dlehlorlde ( 1 , 2 -dlchIoroetliane) 100 

Ethylene oxide iXX 

Fluorine ”11111”.'”“ — g i 

Fluorotrichloroinetlmne i non' 

Formaldehyde '7 

Gasoline rno 

Heptane (u-heptnnej IIIIIIIII'I”” ion 

Hexane (n-hexane) >500 

Hexnnone (methyl butyl ketonej””””” wo 

Ilexone (methyl isobutyl ketone) 100 

Hydrogen chloride ~ - 

Hydrogen cyanide 10 

Hydrogen fluoride 7 3 

Hydrogen selenide A o- 

n.vdroRen sulfide ” on ° 

Iodine IIIIII”" ~1 

Isophorone _ n - 

Mesityl oxide .’TIIIIIIIIIII 7 

Methyl acetate IIIIIIIII'” 200 

Methyl alcohol (methanol) ” onn 

Methyl bromide og 

Methyl ccllosolve ( m e thoryethnii iil' )' ” ~<r, 

Methyl eellosolve acetate (ethylene glvcol 

monomethyl ether acetate) i o-, 

Methyl chloride 100 

Methyial (dimcthoxymothnne) i 000 

Methyl eiiloroform (1,1,1-trichIoroethanc)” ’ 000 

Methylcyclohexane __ goo 

Methylcydohexanol IIIIII” ioo 

Methylcyclohexanone. ””” ioo 

Methyl formate III””” 100 

Methylene chloride (diehloromethnne) 000 

Naphtha (coal tar) ogg 

Naphtha (petroleum) I. ' goo 

Nickel carbonyl g ggj 

Nitrobenzene IIIIII 1 

Nitroethane 100 

Nitrogen dioxide III”””””” 5 

Nitroglycerin I””” 0 ,1 

Nitromethane '”111111111 100 

2 -Nitropropane Ill'll”” I” 50 

Nitrotoluene 7 5 

Octane 7 IIIIIIIIZZ 000 

Ozone q j 

Pentane II.IIIIII 1 , ooo' 

Pentanone (methyl propyl ketone) 200 

Percldorethylene (tetrachloroethylene) 200 

Phenol g 

Phosgene (carbonyl chloride) 1 

Phosphine 0.05 

Phosphorus trichloride 0. 5 

Propyl acetate 200 

Propyl alcohol (isopropyl alcohol) 400 

Propyl ether (isopropyl ether) 500 

Propylene dichloride (1,2-dicliloropropane). 73 

Stibine 0. 1 

Stoddard solvent 000 

Styrene monomer (phenyl ethylene) 200 

Sulfur monochloride * 

Sulfur dioxide - 1 ” 

1 , 1 , 2 , 2 -Tetrachloroethnne * 

Toluene - g 




SUIISTA.NCK 

Trichloroethylene 

'J'uriK'ntine 7 

Vinyl chloride (chloroethene) 
Xylene 


P.I'.M. 

200 

100 

500 

200 


Toxic Dusls, Fumes, and Mists 


smiSTAXci: 

Antimony 

Arsenic IIIIIIIII 

Barium (soluble compounds) 

Cadmium 

Clilorodiphenyl 

Chromic acid and chromates as CrO, 

Cyanide ns CX 

Dinitrotoluene 

Hiiiitro-o-cresol 

Fluoride 

Iron oxide fume 

Bead 


-MG. PEE 

ccr. M. 

. 0.5 
. 0.5 
. 0.5 
- 0.1 
. 1 
_ 0.1 
. 5 
. 1.5 
. 0.2 
. 2.5 
. 15 
. 0.15 


Magnesium oxide fume 

Manganese 

Mercury 

Pnrnthion (0,0-Diethyl-O-p-nitroplienyl thio- 

phosphntc) 

I’cntachloronaphthalone 

Pentachlorophenol 

Phosphorus (yellow) 

Phosphorus pentacldorkle. 

Phosphorus pentnsulfide 

Selenium compounds (as Se) 

Sulfuric acid v 

Tellurium .'. 

Tetryl (2,4,0-trlnttrophenyl-methylnitramine)— 

Triehloronaphthnlene 

Trinitrotoluene 

Uranium (soluble compounds) 

Uranium (insoluble compounds) 

Zinc oxide fumes 


15 

0 

0.1 

0.1 

0.5 

0.5 

0.1 

1 

1 

0.1 

1 

0.1 

1.5 

5 

1.5 

0.05 

0.23 

15 


ItAniOACTivirv : For permissible concentrations of 

radioisotopes in air see Maximum Permissible 
Amounts of Radioisotopes in the Human Body and 
Maximum Permissible Concentrations in Air ana 
Water, handbook 52, U. S. Department of Commerce, 
National Bureau of Standards, March 1953. In addi- 
tion, see Permissible Dose from External Sources ot 
Ionizing Badintion. hnndbook 59, Department of Com- 
merce, National Bureau of Standards, September -•», 
1934. 


MG. PER CU. M.=milligrnms of dust, fume, or mist 
per cubic meter of air. 


Mineral Dusfs 


substance 

Alundum (aluminum oxide) 

Asbestos 

Carborundum (silicon carbide) 

Dust (nuisance, no free silica) 

Mica (below 5 percent free silica) 

Portland cement 

Talc 

Silica : 

High (above 50 percent free SiO,) — 
Medium (5 to 50 percent free SiCb) 
Low (below 5 percent free SiO,) — 

Slate (below 5 percent free SiOj) 

Soapstone (below 5 percent free SiO,). 
Total dust (below 5 percent free SiOs) — 


m.p.p.c.f. 

50 


50 

50 

20 

50 

20 


5 

20 

50 

50 

20 

50 


M.P.P.C.F.=Millions of particles per cubic foot of air. 
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special inventory form, which the Public Health 
Service made available to State health depart- 
ments in 1950. The form, prepared with the 
assistance of the American Public Works Asso- 
ciation and various individuals, had been de- 
signed to facilitate uniform collection of refuse- 
handling data. The rest of the data were se- 
cured from published reports of other surveys 
conducted during the inventory period by State 
health departments or other agencies concerned 
with refuse handling. 

The data presented in this report must be in- 
terpreted with cognizance of two limitations. 
First, although data were received from 30 
States, 98 percent of the cities surveyed were in 
17 States located east of the Rocky Mountains. 
Second, certain of the communities reported on 
early in the inventory period undoubtedly had 
changed their practices by 1954. Nevertheless, 
the information presented may provide assist- 
ance in evaluating refuse-sanitation practices 
in the United States. 

The data collected diming the course of the 
inventory show encouraging trends, but they 
also indicate that, despite the long-standing 
problem of disposing of municipal solid wastes, 
the preponderance of the job still remains to 
be accomplished. 

Regulations 

Three hundred forty-two cities reported that 
they had regulations governing one or more of 
the three phases of refuse handling, namely, 
storage, collection, or disposal. However, be- 
cause of the nature of the data on the remaining 
931 cities, it was not possible to establish what 
percentage of the latter actually did not have 
regulations on refuse handling. 

Of the 342 cities, 53 percent had regulations 
which governed all 3 phases. Twenty-two per- 
cent had regulations governing storage only, 
and another 10 percent had regulations cover- 
ing storage and either collection or disposal. 
The remaining 15 percent had regulations con- 
trolling collection only, disposal only, or both 
of these. 

Data on the enforcement of regulations were 
received from 260 cities. Fifty-three (20 per- 
cent) of these reported that the regulations 
were enforced by the police department; 34 


Definition of Terms 

Refuse: All putrescible and nonputrescible solid 
wastes (except body wastes), including garbage, 
rubbish, ashes, street cleanings, dead animals, 
abandoned automobiles, and solid market and in- 
dustrial wastes. 

Garbage: Putrescible animal and vegetable wastes 
resulting from the handling, preparation, cooking, 
and consumption of food. 

Ashes: The residue from the burning of wood, coal, 
coke, or other combustible materials. 

Rubbish: Nonputrescible solid wastes (except 
ashes) , consisting o! both combustible and noncom- 
bustible wastes, such as paper, cardboard, cans, grass 
and shrubbery clippings, wood, glass, bedding, and 
crockery. 


(13 percent), by the public works department 
or the agency responsible for the collection of 
refuse; 40 (15 percent), by the health depart- 
ment; and 72 (28 percent) reported that en- 
forcement was the joint responsibility of the 
health department and some other municipal 
department, such as the police or public works 
department (The remaining 61 cities did not 
specif y the enforcement agency.) 

Storage Practice 

Separation requirements. Data on separa- 
tion requirements were received for 1,244 cities. 
In 488 (39 percent) complete separation of 
garbage, rubbish, and ashes was required. 
Combined storage of all refuse was permitted 
by 642 (52 percent) , and 98 (8 percent) required 
only the separation of garbage from other re- 
fuse. Other requirements, such as separation 
of combustibles from noncombustibles, were re- 
ported by 16 cities (1 percent) . 

Types of containers. Data concerning the 
use of covered metal containers for storing re- 
fuse are given in table 1. It is encouraging to 
note that for garbage or refuse containing gar- 
bage about 85 percent of the reporting cities 
required the use of this type of container. 

Size of containers. Of the 95 cities reporting 
on the size of containers used for storing resi- 
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A summary report on refuse storage, collection, and disposal 
practices in 1.273 cities in 30 States, 1951-54. 


Refuse Handling Practices 
in the United States 

By MALCOLM C. HOPE, M.S., M.P.H., CHARLES C. JOHNSON, Jr., B.S. 
and LEO WEAVER, B.C.E. 


T IIE sanitary storage, collection, and dis- 
posal of municipal refuse have been a com- 
munity problem, in varying degrees, since men 
first banded together for protection. It is only 
in recent years, however, that the- problem has 
begun to receive concerted attention and action. 

Studies have shown that the sanitaiT han- 
dling of refuse is an important factor in con- 
trolling such disease vectors as rats, flies, and 
mosquitoes. The feeding of raw garbage to 
hogs has been shown to be not only an important 
factor in the chain of transmission of trichinosis 
to man, but also a primary mode of transmission 
of virus diseases of swine, such as vesicular ex- 


Mr. Hope is chief oj the General Engineering Pro- 
gram, Division of Sanitary Engineering Services, 
Public Health Service. Mr. Johnson and Mr. 
Weaver are staff engineers in that program. 

The inventory reported in this paper was initiated 
and carried on under (he supervision of Ralph J. 
Van Derwerker and Eugene L. Lehr when they were 
with the Division of Sanitary Engineering Services. 
Mr. Van Denoerker is chief sanitary engineer officer 
of the United States Coast Guard, and Mr. Lehr is 
assistant chief. Sanitation Services Branch, Division 
of Indian Health, Public Health Service. 

William Xanlen, superintendent of sanitation of 
Washington, D. C., and William Foster, engineering 
editor of the American City Magazine, among 
others, assisted in preparing the inventory form. 


anthema. In certain metropolitan areas, dis- 
posal of refuse by burning in backyard or apart- 
ment-house incinerators has been singled out as 
a significant source of air pollution. The Na- 
tional Fire Protection Association has reported 
data indicating that in 1953 “rubbish, ignition 
unbiown” ranked third among 26 known causes 
of fires in buildings. Furthermore, the public 
is becoming impatient with the nuisances and 
inconveniences fostered b_y inadequate and in- 
sanitary refuse-handling systems. 

So tliat the extent of the refuse-handling 
problem might be better understood and the job 
which yet needs to be done planned accordingly, 
the Public Health Service lias made an inven- 
tory' of municipal refuse storage, collection, and 
disposal practices. During the period 1951 
through 1954-, data outlining practices of 1,273 
cities in 30 States were obtained. These data 
are summarized in this report. Distribution of 
the cities according to population group is 
shown in the following tabulation : 


Population group 

1.000- 4,909 

5.000- 0,999 

10.000 - 24,999 

25.000- 49,999 

50.000- 99,999 

100,000 or more — 
Unknown 


K Vinter of cities 

765 

237 

160 

55 

23 

SO 

3 


Most of the data included in this inventory 
were collected by or through State health de- 
partments. These data were reported on a 
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Table 3. Frequency of refuse collection in residential areas 



Summer collection 

Winter collection 

Class of refuse 

Number 
of cities 
reporting 

Less than 
1 per 
week 

1 per 
week 

2 per 
week 

More 
than 2 
per week 

Number 
of cities 
reporting 

Less than 
1 per 
week 

1 per 
week 

2 per 
week 

More 
than 2 
per week 

Garbage 

2S'l 

2 

S5 

151 

46 

281 

3 

137 

107 

34 

Rubbish 

99 

14 

35 

38 

12 

98 

14 

46 

30 

8 







19 

4 

8 

, 5 

2 

Combined refuse 

414 

42 

172 

157 

13 

410 

42 

202 

127 

39 


Table 4. Frequency of refuse collection in commercial areas 



Summer collection 

Winter collection 

Class of refuse 

Number 
of cities 
reporting 

Less 
than 1 
per week 

1 per 
week 

2 or more 
per week 
but less 
than daily 

Daily 

Number 
of cities 
reporting 

Less 
than 1 
per week 

1 per 
week 

2 or more 
per week 
but less 
than daily 

Daily 

Garbage. 

239 

2 

29 

90 

118 

236 

2 

53 

68 

113 

Rubbish 

94 

10 

9 

24 

51 

93 

10 

11 

24 

48 

Ashes. 





16 

3 

4 

3 

6 

Combined refuse. 

387 

27 

60 

93 

207 

387 

26 

71 

85 

201 


Types of vehicles. Data on the types of vehi- 
cles used in collecting refuse were received from 
337 cities having municipal collection. Of 
these, 157 (46 percent) relied on open vehicles 
for the collection of refuse. About 10 percent 
reported the use of covered vehicles, and an- 
other 10 percent, mechanical-compactor-type 
vehicles. The remaining 34 percent reported 
the use of combinations of these types of 
vehicles. 

Data from 82 cities using contract collection 
showed that 49 (60 percent) used open vehicles. 
Only 12 (15 percent) reported the use of the 
mechanical-compactor type either exclusively or 
in combination with other types. Data from 
147 cities having private collection arrange- 


Table 5. Designated point of refuse collection 
in 448 cities 


Point of collection 

Number 

Percent 

Curb or alley, or both 

190 

43 

Front houseline 

10 

2 

Rear houseline 

33 

7 

Combination of above points. __ ! 

201 

45 


14 

3 




ments revealed that 111 (75 percent) relied on 
open vehicles. Only 11 (10 percent) reported 
the use of the mechanical-compactor type either 
exclusively or in combination with other types. 

Method of financing. Table 7 lists the data 
reported on the method of financing refuse col- 
lections. Of the 633 cities that specified their 
method of financing, 382 (60 percent) indicated 
that they relied solely on the fee system. An 
additional 50 (8 percent) reported the use of 
both special fees and the general tax fund. An 
analysis of the data by population group re- 
vealed that of the communities in the 1,000- 

4.999 category 75 percent relied wholly or in 
part on the fee system; of those in the 5,000- 

9.999 category, 62 percent; of those in the 

10.000- 24,999 group, 63 percent ; of those in the 

25.000- 49,999 category, 48 percent ; of those in 
the 50,000-99,999 category, 34 percent; and of 
the cities with 100,000 or more population, 39 
percent. 

Miscellaneous data. Of 561 cities providing 
information on the private collection of garbage 
for hog feed, 464 (S3 percent) specified that 
they permitted this practice. However, during 
the period of this inventory, many communities 
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Table 1. Percentage of reporting cities requir- 
ing covered metal storage containers 



Residential 

Commercial 

Class of refuse 

Number 

cities 

re- 

porting 

Percent 

requiring 

covered 

inetal 

con- 

tainers 

Number 
of cities 
re- 
porting 

Percent 

requiring 

covered 

metal 

con- 

tainers 

Garbage 

13S 

S3 

119 

SI 

Rubbish 

2G 

5 S 

14 

50 

Ashes 

Combined re- 

S 

25 

G 

33 

fuse 

171 

S7 

131 

SO 


clentinl garbage, only 12 (13 percent) permitted 
storage in containers larger than 30 gallons. 
Where combined storage of refuse -was prac- 
ticed. however, 43 (3G percent) of the 11S re- 
porting cities permitted containers larger than 
30 gallons. Table 2 shows the residential con- 
tainer-size requirements reported for each class 
of refuse. 

Data on the size of containers used for com- 
mercial garbage from 60 cities showed that 28 
(41 percent) required that containers bo of 30 
gallons or less. Thirty-two (46 percent) al- 
lowed the use of containers up to 40 gallons in 
size, and 9 (13 percent) permitted storage in 
containers larger than 40 gallons. "Where com- 
bined storage of refuse was permitted, 57 of OS 
cities required that containers be of 30 gallons 
or less, the remainder permitting the use of 
containers larger than 30 gallons in capacity. 

Collection Practice 

Frequency of collection. Tables 3 and 4 show 
the variations in the frequency of collection for 
the various classes of refuse according to season 
of the year. Of the 698 cities reporting on the 
summer collection of garbage or combined ref- 
use in residential areas, 397 (57 percent) made 
collections at least twice a week. With respect 
to summer collection from commercial estab- 
lishments, 352 (52 percent) of 626 cities re- 
ported that garbage or refuse containing gar- 
bage was collected daily. _ An additional 13S 
(29 percent) collected this material at least 

twice a week. . . 

As might be presumed, during the winter 


fewer cities provided twice-a-week collection. 
However, 646 (93 percent) of the 691 cities re- 
porting on winter collection of garbage or com- 
bined refuse in residential areas provided at 
least once-a-week pickup of this material. 

Point of collection. Information was ob- 
tained from 448 cities on the point at which the 
collection crew was authorized to pick up refuse. 
A 5 shown in t able 5, 190 (43 percent ) specified 
either the curb or the alley, or both, as the 
pickup point. Two hundred one (45 percent) 
reported various combinations of curb, alley, 
front houseline, and rear houseline as being 
acceptable pickup points. 

Responsibility for collection. In table 6 are 
the data concerning the agencies responsible 
for the collection of municipal refuse. It is 
interesting to note that, when each class of re- 
fuse is considered separately, there is a simi- 
larity between commercial and residential re- 
sponsibilities. The responsibility for collection 
of garbage is fairly evenly distributed on a 
municipal, contract, and private basis. 

Combined collection of refuse in more than 50 
percent of the communities was accomplished 
by private or individual arrangements. Anal- 
ysis of the data showed that 373 of the 393 cities 
(95 percent) reporting private residential col- 
lection were in the 1,000-9,999 population 
group. On the other hand, only 20 of 112 cities 
(18 percent) haring a population of 10,000 or 
more utilized private collection, and 79 (68 per- 
cent) utilized municipal collection. A similar 
relationship between population and responsi- 
bility for collection was found upon analysis of 
the data on combined collection of refuse in 
commercial areas. 


Table 2. Size of containers for residential refuse 



Num- 
ber of 
cities 
report- 
ing 

Number reporting 
ma\iimim size of- — 

Num- 

ber 

allow- 

Class of 
refuse 

Less 
than 
10 gal- 
lons 

10-19 

gallons 

20-30 

gallons 

ing 

more 

than 

30 gal- 
lons 

Garbage 

95 

e 

1 

20 

57 

12 

10 

Rubbish 

22 

0 

2 

10 

2 

Ashes _ 

Combined 

9 

1 

o 

4 

43 

refuse 

118 

0 

13 

62 
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Several agencies interested in rural development pool their experience 
to accelerate a program to install water systems for Tennessee Valley 
farmers. 


Combined Efforts Stimulate Development 
of Rural Water Systems 

By C. H. WEAVER, B.S., C. T. ROBERTS, and C. M. DAVIDSON, C.E., M.P.H. 


F ARM WATER supplies under pressure are 
practically nonexistent in many localities 
in the southeastern United States. In the Ten- 
nessee Valley, an estimated 25 percent of 
rural families had such water supplies in 1953. 

Since that time an accelerated rural water 
system program has been developed in the Ten- 
nessee Valley, based on cooperation among the 
various agencies concerned with the health and 
welfare of rural people. 

Cooperating have been State and county 
health departments, county and home demon- 
stration agents, vocational agriculture groups, 
local power systems which retail electricity, and 
the Tennessee Valley Authority, a Federal 
agency with interests in many phases of 
regional development. 

These agencies have combined their efforts in 
order to (a) improve x'ural sanitation and 
health; (b) encourage more farm people to have 
a safe, dependable water supply; and (c) im- 


Mr. Weaver is electrical development supervisor, 
Mississippi district, Tennessee Valley Authority, 
Tupelo, Miss- Mr. Roberts is field advisory sanita- 
tion supervisor for the Mississippi State Board of 
Health, Jackson, Miss., and Mr. Davidson is chief. 
Environmental Hygiene Branch, Division of Health 
and Safety of the Tennessee Valley Authority. 


prove rural living generally through the many 
improvements that running water under pres- 
sure makes possible. 

The present cooperative program is based on 
ideas developed by the Mississippi State Board 
of Health through an experience in Winston 
County, Miss., and by the TVA in the Chestuee 
watershed area of eastern Tennessee. 

The Chestuee Experience 

A low percentage of the 854 farms in the 
Chestuee area had pressure water systems when 
a program to inform the farm people about the 
advantages of safe and dependable water sup- 
plies was initiated. TVA agricultural and 
sanitary engineers, working with county agents 
in three counties and with health department 
sanitarians, called on farmers to discuss water 
supply, taking along demonstration electric 
pump equipment. 

Then the county sanitarians and TVA agri- 
cultural engineers held four rural community 
water systems demonstrations on farms where 
water systems were actually being installed. 
Sanitarians planned the well location and the 
waste disposal system. Agricultural engineers 
assisted with technical data on pump size and 
other factors. Together they showed the farm- 
ers how to install a pressure water system which 
would assure an adequate safe supply of water. 
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Table 6. Responsibility for collection of refuse 


Class of rcfu«t* 

Num- 

ber 

of 

cities 

report- 

ing 

Mu- 

nici- 

pal 

(per- 

cent) 

Mu- 
nici- 
pal 
con- 
tra et 
(per- 
cent) 

Pri- 

vate 

(per- 

cent) 

Garbage: 

Residential.. 

r»74 

32 

3S 

30 

Commercial 

509 

80 

3S 

32 

Rubbish or ashes; 
Residential 

138 

01 

17 

10 

Commercial 

130 

r»s 

17 

2.j 

Combined refuse: 
Residential 

710 

37 

10 

53 

Commercial 

7-10 

35 

9 

50 


Table 7. Method of financing refuse collection, 
according to population group 


Population group 

Fees 

Gen- 
eral 
t axes 

Both 
fees and 
t axes 

Method 

not 

specified 

1,000-4,909 

2S2 

103 

21 i 

350 

5,000-9,999 

52 

40 

11 

134 

10,000-24,999 

33 

25 

9 

93 

25,000-49,999 

9 

; is 

3 

30 

50,000-99,999 

o 

8 

2 

11 

100,000 or more 

4 

11 

3 

12 

Total 

382 

201 

50 

010 


undoubtedly experienced considerable change in 
the methods by which agencies or individuals 
arranged to handle garbage ordinarily fed to 
swine. In 1952, the feeding of raw garbage to 
swine was shown to be a primary cause of the 
widespread outbreak of the virus disease of 
swine, vesicular exanthema, which occurred in 
that year. By 1955, all but two States had 
regulations requiring the disinfection of gar- 
bage fed to swine. The United States Depart- 
ment of Agriculture reported that as of June 30, 
1955, 83 percent of almost 1 y s million garbage- 
fed swine on more than 13,000 garbage- feeding 
establishments were fed cooked garbage. 

With regard to the installation of garbage 
minders, 28 of 503 reporting cities (6 percent) 


prohibited the installation of these devices. Of 
interest was the fact that 21 of the 28 cities were 
in I he 1 ,000-9, 999 population category. 

Of GS8 cities reporting on scavenging prac- 
tice (during the storage or collection period), 
139 (20 percent) reported that scavenging was 
not permitted. Of the cities reporting that 
scavenging was permitted, almost 90 percent 
indicated that no license was required. 


Disposal Practice 

All 1.1-19 cities reporting on disposal practice 
indicated the use of one or more of four 
methods of disposal : incineration, sanitary 
land fill, open dump, and hog feeding. Ninety- 
one of the cities (S percent) reported the use 
of incineration and 114 (almost 10 percent) re- 
ported the use of the sanitary laud fill. Table 8 
gives the number of cities, according to popula- 
tion category, using each of the four methods. 


Table 8. Number of cities reporting use of 
specified methods of refuse disposal, accord- 
ing to population group 


Population group 

Num- 
ber of 
cities 
report- 
ing 

Incin- 

eration 

Sani- 

tary 

land 

fill 

Open 

dump 

Hog 

feed- 

ing 

1,000-4,999 

007 

221 

150 

53 

20 

29 

18 

20 

IS 

12 

6 

11 

32 

24 

19 

16 

11 

11 

539 

131 

76 

25 

7 

16 

159 

80 

73 

21 

8 

7 

5,000-9J99 

10.000- 24,999 

25.000- 49,999 

50.000- 99,999 

100,000 and over. 

Totai 

•1,149 

91 

= 114 

3 796 

34S 


1 Population group not specified 
lation group not specified for 1 city, 
not specified for 2 cities. 


for 3 cities. 5 Popu- 
s Population group 


Of significance was the fact that 61G (54 pw 
cent) of the 1,149 cities reported the use of t >e 
open dump as their only means of dispose • 
Another 130 (11 percent) reported the use of a 
combination of the open cliunp and hog feeding 
as their only' means of refuse disposal. 
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Concrete is utilized in Monroe County, Miss., to 
protect well fiom surface water contamination. 


If a spring is used, is it protected from surface 
drainage? 

4. Do you own your farm? If not, whose 
farm do you live on? 

5. Would you like someone who could give 
you information on these items of sanitation to 
visit your home? 

Such a postcard questionnaire was sent out 
by seven power associations in northeastern 
Mississippi. 

Of the 24,5GS farm families which received 
these cards, 9,103, or about 3T percent, have thus 
far returned them. Of the families return- 
ing the cards, nearly half (4,254) have re- 
quested a visit from the health department and 
the power association. Home visits made total 
3,480. Of these 1 out of 5 have installed pres- 
sure water systems, and 22 percent have pro- 
tected their water supplies by sealing and 
concreting. 

Now the idea has spread to rural electric 
systems in northern Alabama, where 2 surveys 
have been started, and in Tennessee, where 6 
surveys are in process. These 8 surveys will 
leach 50,000 farm families. 

To encourage rural people to return the sur- 
vey cards, local pump dealers and other busi- 
nessmen offered prizes. A drawing was held 
from the returned survey cards, this drawing 
often being made at a public gathering where 
representatives of the health department and 
the power association made brief talks on pres- 
sure water systems and rural sanitation. The 


survey cards, in addition to giving valuable in- 
formation about water supply and sanitation 
conditions, have presented the health depart- 
ment and the power associations with an in- 
vitation to visit thousands of farm homes to 
discuss sanitation. 

Calls are made first on those persons who 
actually indicate on the survey card that they 
want a visit. Next, other persons surveyed are 
contacted. The general pattern has been that 
the county sanitarian and the power associa- 
tion's agricultural engineer have made the first 
few farm visits together. Then they have di- 
vided the remaining calls. The sanitarian is 
especially qualified to give advice and answer 
questions about rural sanitation; the agricul- 
tural engineer is trained to handle inquiries 
about the selection and installation of pressure 
water .systems. But in working together each 
of these specialists learns much about the other’s 
work. 

Water System Workshops 

After the surveys were under way, it was de- 
cided that a series of water system workshops 
in various parts of northeastern Mississippi 
would be held to give detailed information on 
pressure water systems and sanitation to field 
workers from the several interested agencies. 
This was essentially a matter of “teaching the 
teachers, ’’ since those invited included county 
sanitarians, other local and State health offi- 
cials, vocational agriculture teachers, teachers 
of veterans’ classes, extension service workers, 
county agents, and power association personnel. 

Those making talks included agricultural en- 
gineers from power associations and TVA, rep- 
resentatives of the health departments, the ex- 
tension service, and the agricultural education 
department. 

In addition to lectures, there were demon- 
strations to teach the agricultural and health 
workers as much as possible about running 
water on the farm. At each meeting there were 
trailers equipped with different types of electric 
pumps. The pumps had moving parts exposed 
so their operation could be easily explained. 
Other equipment included a telescoping tower 
which was used to demonstrate the effect of ele- 
vation on pump efficiency. By raising a pump 
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Later, a 10 at survey showed that 250 farms, 
30 percent of the total, had pressure water sys- 
tems. Another 143 farm families said they 
wanted such systems soon. From the Chcstuce 
experience, these two ideas were framed : 

1. Cooperation among several groups inter- 
ested in rural water supply, particularly health 
departments and local power systems, is the key 
to effective work in this field. 

2. Personal calls on farmers are particularly 
successful in encouraging utilization of safe, 
adequate water supplies. 


Winston County Experience 

In the spring of 19.14, the sanitarian of Win- 
ston County. Miss., with the aid of the Missis- 
sippi State Board of Health, conducted a rural 
sanitation survey in his county. The survey 
was aimed at obtaining general information 
about water supply, excreta disposal, and 
screening of doors and windows. The sanitar- 
ian used the Agricultural Stabilization Com- 
mittee's mailing list and received GOO replies 
from 2.300 survey sheets sent out. 

One of the questions asked was, “Do you wish 
the sanitation supervisor to visit your place to 
help you with your problems?*' Three hundred 
seventy-five answered in the affirmative, and 
3S0 visits were made. As a result, 112 wells 
were protected, G2 new pressure water systems 
were installed, and 102 septic tanks were in- 
stalled or improved. 

The Wins ton County survey was a success, but 
it proved to be too expensive for a county health 
department since no funds are budgeted for this 
type of survey in Mississippi county health 
departments. Too, the Agricultural Stabiliza- 
tion Committee's mailing list proved to be out 
of date. 


Collective Effort in Mississippi 

Early in 1954, the Mississippi State Board of 
Health* and local health departments were de- 
veloping plans for a more intensive approach to 
rural sanitation problems in Mississippi. 

TVA’s Electrical Development Branch, 
which works with local distributors of TVA- 
aenerated electricity, is interested in improving 
farm living through the improved use of elec- 


tricity. 1 1 ,V s Division of Health and Safety 
has a variety of interests directed toward the 
problem of rural sanitation. The rural electric 
power associations in northeastern Mississippi 
want to encourage more widespread use of pres- 
sure water systems, which in turn lead to the 
benefits of electric water heating, automatic 
homo laundries, and other electrical conven- 
iences. Of her groups, including vocational ag- 
riculture teachers, extension service represent- 
atives. and the colleges and universities, are 
concerned with improved farm living, in- 
creased farm production, and farm sanitation. 
Pump dealers are natural allies in this field. 

These groups joined in a program to improve 
rural sanitation and to encourage more use of 
electrically powered pressure water systems on 
farms. The program was built around the 
ideas developed in Winston County, Miss., and 
in the Chestuee area of eastern Tennessee, 
namely, (a) cooperation among all interested 
agencies, (b) personal calls and home visits to 
farmers, (r) the questionnaire survey, and (d) 
group demonstrations. Two main activities 
were included: 

1. A postcard survey of rural people was 
conducted, followed by personal calls at the 
farms of those persons who requested such visits 

from the health department and the rural power 

association. 

2. A series of 1-day workshops on pressure 
water systems and sanitation was carried out. 
The workshops were a cooperative effort of the 
county health departments, the Mississippi 
State Board of Health, local power associations, 
the vocational agriculture department of the 
State department of education, the extension 
service, and TVA. 

The Survey 

County sanitarians and local power associa 
tions worked out a postcard questionnaire wit i 
these questions : 

1. Is your water supply from a dug, borec , 
driven, or drilled well or from a spring 01 
cistern ? 

2. Do you get water from its source by a 
pitcher, handforce, or electric pump or by i°P e 
and bucket ? 

3. Is your well protected by a concrete slab . 
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18 percent. As a matter of fact, there were 59 
percent more individual protected water sup- 
plies installed in just one of the completely 
surveyed counties than in all of the 13 non- 
surveyed counties combined. 

These figures indicate clearly that concen- 
trated efforts on improved sanitation and in- 
creased use of pressure water systems will show 
definite results when the talents of several co- 
operating groups are focused on this problem. 

The spread of this approach to other areas 
was inevitable. Already several power systems 
in Tennessee and Alabama are working with 


local health officials and other groups on such a 
program. The Communicable Disease Center, 
Public Health Service, made a special request 
to have the water systems workshops program 
presented at two 1-day sessions near Atlanta, 
Ga. These workshops were enthusiastically re- 
ceived by those present. 

More definite results will be available at a 
later date. Thus far, however, it seems certain 
that the program in northeastern Mississippi 
has done more to stir up interest in improved 
rural sanitation than any other approach to^the 
problem. 


1955 Water Supply Inventory 


More than 52 million people in communities 
of 25,000 and over now depend on surface 
sources for their daily water supplies as com- 
pared with fewer than 40 million in 1948. The 
1955 inventory of the Nation’s water supplies 
also revealed that less than 1 percent of the 


population in such communities use untreated 
water. 

The inventory was compiled by the Public 
Health Service Robert A. Taft Sanitary Engi- 
neering Center, Cincinnati, Ohio, from data 
provided by State and local health departments. 


Water supply inventories, 1948 and 1955 


Item 

19/,S 

1965 

Supply source — Con. 

1948 

1956 

Number of communities 



Surface: 



with population of 



Number _ . 

276 

339 

25,000 and over with 



Percent . . . . 

65. 4 

59. 5 

public water supply 

422 

570 

Population served 

.. 39, 678, 185 

52, 501, 026 

Census population of 

* 


Percent 

64. 1 

63. 5 

these communities 

1 53, 212, 143 

2 63, 954, 905 

Ground and surface: 



Population served by 



Number 

55 

102 

these communities 

61, 864, 210 

82, 647, 716 

Percent 

13. 0 

17. 9 




Population served 

15, 380, 355 

19, 093, 962 

Ownership 



Percent— ._ 

24. 9 

23. 1 

Public: 






Number.. __ 

335 

435 

Water status 



Percent . . 

79. 4 

76. 3 

Treated: 



Private: 



Number 

392 

548 

Number.. 

58 

98 

Percent... .. 

92. 9 

96. 1 

Percent 

16. 1 

17. 2 

Population served 

52, 185, 360 

SI, 247, 494 

Public and private: 



Percent 

84. 4 

98. 3 

Number . . 

13 

2 

Untreated : 



Percent 

3. 1 

. 4 

Number 

12 

14 

Unreported: 



Percent 

2. 8 

2. 5 

N umber . . 

6 

35 

Population served... 

682, 270 

714, 844 

Percent. . _ 

1. 4 

6. 1 

Percent _ 

1. 1 

. 9 




Treated and untreated: 



Supply source 



Number _ 

IS 

8 

Ground: 



Percent.. _ _ 

4. 3 

1. 4 

Number 

91 

129 

Population served 

8, 996, 580 

685, 378 

Percent 

21. 6 

22. 6 

Percent 

14. 5 

. 8 

Population served 

6, 805, 670 

11, 052, 704 




Percent 

11. 0 

13. 4 

1 1940 census. 2 

1950 census. 
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io the top of this lower, (he lecturer was able, 
in effect, to put (he audience at (he bottom of a 
well. 

Subjec(s covered were : 

• Water-supply protection and sewage dis- 
posal. 

• Fundamentals of water systems. 

• Selection of pneumatic tanks. 

• Types of air volume controls and (heir cor- 
rect use. 

• Plastic pipe and its correct application. 

• Pump location, housing, and protection. 

• Selecting (he pump with (lie necessary 
capacity and calculating suction lift and dis- 
charge head. 

• Planning the farmstead distribution sys- 
tem. 

Demonstrations presented were: 

• Effects on pump operation of increasing 
suction lift and discharge pressure and of ele- 
vation of the pump. 

• Airlogging and waterlogging of pneumatic 
tanks, 

• The submersible pump. 

• Pipe friction in various kinds of pipe. 

• Wiring and motor protection. 

In addition, each person at each workshop 
received a folder with some 20 pieces of litera- 
ture on pumping equipment and pump in- 
stallation. 

Fifteen of these intensive 1-day workshops 
were held in Mississippi, with more than 3f>0 
leaders attending. One meeting was held at 
Mississippi State College, another at a Future 
Farmers of America camp, and the remainder 
at vocational agriculture departments of high 
schools. 


Results 

Perhaps the main benefit of this coordinated 
activity has been the establishment of effective 
day-to-day working relationships among the 
various participating agencies. While all of 
these agencies have a common interest im- 
provement of rural living— each individual 
a<vencv has specialized fields of interest which 
contribute to achieving this goal of better rural 
life. It is the concentration of all these spe- 
cialized talents on one particular aspect of rural 
life— the problem of sanitation and the general 


benefits of pressure water systems— that seems 
to stand out as a major accomplishment. 

It is too early to evaluate completely tlie 
effects of this activity on rural sanitation in 
northeastern Mississippi. This is obviously a 
long-range program, one which requires con- 
stant effort for a number of years. It requires 
followup calls and renewed activity each year. 
Tlie program is not yet complete, and further 
results will be seen. 

However, some facts are available, based on a 
study of 21 counties in northeastern Mississippi. 
Tin's study, made from reports of sanitarians in 
these counties, shows the following results dur- 
ing the calendar year 1054. 

1. Of all pressure water systems installed in 
the 21 counties in 1 054, approximately 50 per- 
cent were installed in the 3 counties where the 
postcard survey was made on a countywide ba- 
sis. Another 27 percent of the pressure water 
systems wore installed in 5 other counties where 
the postcard survey was made in 10 to 23 per- 
cent, of tlie comity. In the remaining 13 
counties, only 23 percent of the total pressure 
water systems were installed. Thus, more than 
three-fourths of the pressure water systems in- 
stalled in these 21 counties in 1954 were in the 
S counties where the survey was made in all or 
part of the county; less than one-fourth of the 
pressure water systems were installed in the 
other 13 counties. 

2. The statistics on installation of protected 
water supplies is even more impressive. In 
many cases, the sanitarian, who made a call to a 
farm after the postcard survey, found that im- 
provements in the protection of farm watn 
supply had already been made — in the interval 
between the fanner’s mailing back the postcard 
and the visit of the sanitarian. 

In the matter of protecting water supply’) 55 
percent of the improvements came in the 3 coun- 
ties where complete conntywide postcard siu 
veys were made. Another 27 percent of an 
provements were in the 5 counties where siuveys 
were made in part of the county. The remain 
ing 13 counties produced only 18 percent of 1 ie 
improvements in protection of water supplies m 
1954. Thus, the 8 counties where the survey was 
made in all or part of the county' received S-* 
percent of the improvements in water supply 
protection, and the other 13 counties had on y 
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“Special report on mental patients in public hospitals for mental disease, fiscal 1955 


State 

First ad- 
missions 

Head- 

missions 

Dis- 

charges 

Deaths 
in hos- 
pital 

Resident 

patients, 

end 

of year 

Average 

daily 

resident 

patient 

popula- 

tion 

Total 
full- 
time 
person- 
nel, end 
of year 

Maintenance 

ture 

• 

Total 

* expendi- 

s 

Per 

capita 1 

Totals 

123, 771 

55, 158 

1 IS, 532 

44, 

48S 

560, 576 

556, 364 

145, 032 

8622, 603, 423 

81, 119. 06 

Alabama _ 

2 1, 417 

2 025 

2 1, 

131 


428 

2 7, 209 

2 7, 151 

2 1, 212 

3 4, 778, 285 

668. 20 

Arizona _ __ 

GSO 

265 

1, 

074 


156 

1, 690 

1, 701 

504 

2, 086, 106 

1, 226. 40 

Arkansas 

1, GOO 

6S6 

1, 

900 


338 

5, 086 

5, 017 

1, 39S 

4, 528, 186 

902. 57 

California 

2 12, 0G4 

2 5, 455 

2 14, 

153 

2 2, 

830 

2 37, 317 

2 36, 497 

2 9, 343 

2 44, 825, 771 

1, 228. 20 

Colorado 

1, 207 

400 

1, 

292 


518 

5, 720 

5, 714 

1, 870 

7, 316, 692 

1, 2S0. 49 

Connecticut 

2, 41S 

1, 136 

3, 

103 


955 

8, 094 

8, 958 

2, 968 

4 14, 108, 591 

1, 574. 97 

Delaware 

2 GGO 

2 301 


674 

2 

202 

2 1, SOS 

2 1, 762 

2 686 

2 2, 459, 573 

1, 395. 90 

District of Colum- 












bia . _ 

1, 022 

327 


74S 


502 

7, 2S5 

7, 216 

2, 563 

13, 634, 554 

1, 889. 49 

Florida. 

1, 748 

474 


200 


514 

8, 026 

7, 912 

2, 046 

6, 971, 537 

8S1. 13 

Georgia 

2, 87S 

684 

0 

4S0 


S5S 

11, 701 

11, 5S2 

1, 926 

9, 639, 192 

832. 26 

Idaho __ 

713 

3S3 


S91 


124 

1, 211 

1, 260 

327 | 

1, 426, 063 

1, 131. SO 

Illinois., 

S, 290 

4, 703 

o, 

069 

3, 

509 

37, 883 

38,001 

8, 405 

37, 715, 662 

992. 49 

Indiana 

2, 822 

1, 237 

o 

214 


759 

11, 120 

10, 765 

3, 66S 

13, 513, 547 

1, 255. 32 

Iowa __ 

1, 500 

1, 186 

0 

048 


473 

5, 251 

5, 395 

1, 774 

4 6, 273, 756 

1, 162. 88 

Kansas 

1, 040 

474 

i, 

046 


2SS 

4, 420 

4, 462 

2, 090 

7, 660, 225 

1, 716. 77 

Kentucky 

1, 39G 

1, 002 

i, 

719 


593 

7, 700 

7, 689 

1, 497 

5, 026, 937 

653. 78 

Louisiana _ 

2, 0S1 

696 

i, 

909 


424 

S, 290 

8, 184 

1, S83 

5, 926, 021 

724. 10 

Maine. . 

534 

201 


504 


258 

2, 996 

2, 983 

800 

1 3,198,821 

1, 072. 35 

Maryland.. 

2 2, 387 

2 1, 053 

2 2, 

452 

2 

720 

2 9, 599 

1 2 0, 511 

2 2, 580 

I 2 11, 279, 506 

1, 185. 94 

Massachusetts 

6,515 

1, 951 

6, 

224 

2, 

393 

23, 302 

23, 195 

7, 110 

32, 396, 007 

1, 396. 68 

Michigan 

3, 112 

1, 486 

2, 

519 

1, 

451 

21, 788 

21, 441 

6, 261 

32, 023, 9S9 

1, 493. 59 

Minnesota 

2, 915 

l, 404 

3, 

025 

1, 

002 

11, 440 

11, 524 

2, 862 

12, OSS, 145 

1, 101. 02 

Mississippi 

1, 905 

1, 560 

2, 

406 


346 

5, 295 

5, 296 

1,381 

3, 856, 231 

728. 14 

Missouri 

1, 346 

475 

1 , 

2S3 


692 

12, 046 

12, 092 

2, 857 

10, 661, SI7 

SSI. 72 

Montana _ . 

3 G1S 

3 100 

3 

5S4 

3 

19S 

3 1, 058 

3 1, 942 

3 446 

3 1, 800, SOS 

927. 34 

Nebraska 

963 

881 


709 


411 

4, 826 

4, 806 

1, 800 

5, 511, 654 

1, 146. 83 

Nevada. 

207 

30 


173 


47 

440 

429 

91 

474, 819 

1, 106. 80 

New Hampshire 

666 

274 


023 


274 

2, 720 

2, 703 

861 

3, 572, 007 

1, 321. 50 

New Jersev 

5, 089 

2, 068 

4, 

277 

2, 

502 

22, 262 

22, 257 

7, 455 

28, 389, 142 

1, 275. 52 

New Mexico. 

439 

458 


850 


97 

1, 067 

1, 087 

412 

1, 378, 817 

1, 268. 46 

New Fork 

16, 371 

5, 996 

, 10, 

163 

8, 

160 

96, 729 

95, 890 

24, 305 

118,-761, 495 

1, 238. 52 

North Carolina 

2, 301 

965 

I 2, 

522 


445 

10, 788 

9, 913 

2, 733 

10, 074, 051 

1, 016. 25 

North Dakota. . j 

541 

236 


340 


127 

1, 993 

2, 022 

461 

1, 939, 26S 

959. 08 

Ohio.. 

7, 191 

2, 987 

7, 

682 

2, 

044 

28, 063 

28, 367 

7, 453 

29, 562, 280 

1, 042. 14 

Oklahoma 

1, 239 

860 

i, 

273 

. 

520 

8, 014 

7, 919 

2, 068 

6, 584, 4S2 

831. 48 

Oregon. _ 

1, 991 

828 

i, 

992 


530 

4, 906 

4, 81S 

1, 264 

5, 107, 050 

1, 059. 99 

Pennsylvania. 

5, 499 

2, 209 j 

3, 

639 

2, 

813 

40, 920 

40, 448 

10, 721 

44, 753, 492 

1, 106. 45 

Rhode Island. _ 

898 

488 1 


909 


400 

3, 442 

3, 422 

790 

3, 199, 733 

935. 05 

South Carolina 

1, 727 

556 

1, 

594 


382 

6, 038 

5, 966 

1, 245 

4, 764, 533 

798. 61 

South Dakota 

3 430 

3 198 

3 

643 

3 

152 

3 1 , 595 

3 1, 69G 

3 473 

3 1, 521, 821 

897. 30 

Tennessee 

1, 8S5 

1, 197 

2, 

300 


537 

8, 370 

8. 531 

1, 244 

4, 992, 914 

585. 27 

Texas _ 

3, 835 

1, 437 

4, 

220 


976 

16, 445 

16, 466 

3, 637 

14, 917, 351 

905. 95 

Utah.. 

3 308 

3 113 

3 

258 

3 

106 

3 1, 359 

3 1, 342 

3 380 

3 1, 384, 322 

1, 031. 54 

Vermont 

348 

167 


374 


125 

1, 294 

1, 290 

343 

1, 3S7, 096 

1, 075. 27 

Virginia . 

2, 270 

1, 510 

2, 

290 


813 

11, 303 

11, 067 

2, 442 

9, 257, 022 

836. 45 

Washington 

1, 591 

771 

I. 

GS2 


743 

7, 361 

7, 496 

1, 823 

7, 827, 415 

1, 044. 21 

West Virginia. 

2 1, 701 

2 677 

2 1, 

736 

2 

399 

2 5, 545 

2 5, 495 

2 1, 054 

2 3, 667, 045 

667. 34 

W isconsin 

3, 194 

1, 407 

2, 

864 

1, 

270 

15, 013 

15, 036 

3. 364 

17, 208, 599 

1, 144. 49 

Wyoming. . _ 

3 1S3 

3 95 

3 

171 

1 

1 

3 7S 

3 639 

3 648 

. 

3 141 

3 570, 900 

8S1. 02 


1 Per capita maintenance expenditure was com- 
puted by dividing total maintenance expenditure bv 
the average daily resident patient population in each 
State. 

2 Estimated by using data reported in the 1954 
census of mental patients for those hospitals not 
supplying the special survey data for 1955 and using 
the 1955 survey data for those hospitals which did re- 
port. 

3 Estimated by using data reported for the 1954 
census of mental patients since the hospitals in the State 
did not report in the special survey for 1955. 


4 Estimated by applying, where required, the per- 
centage change reported for similar data in the 1953 
and 1954 census of mental patients to the 1954 figure 
since tile hospitals in the State concerned did not 
supply the item requested. 

X otp : These data are provisional and subject to 
change. Public hospitals include the State and county 
hospitals for mental disease and the psvcliopathic 
hospitals. 
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Menial Patient Data for Fiscal Year 1955 


, X TITE BASIS of summary data sub- 
mitted to the. National Institute of 
Mental Health of the Public Health Service by 
the various State mental hospital systems for 
fiscal year 1955, figures in basic* categories show 
a substantial increase over the year before. 


Item 

WSi 

ions 

Per - 
ecnlnfjr 
in- 

a ( a nr 

First admissions. 

121,130 

123, 771 

1. 9 

Headinbsioi)-' 

50, 2.12 

15, 118 

9.8 

Discharge* 

111, 790 

US, 132 

2,4 

Deads in hospitals. 

42, C.-2 

44, -ISS 

4.3 

Resident patients 

at eml of year. 

113, 979 

100, 170 

J. 2 

Personnel em- 
ployed full time 

at end of year.. 

138, 013 

145,032 

5. 1 

Maintenance ex- 
penditures: 

Total 

8109,490,192 

8022,003,423 

9. 3 

Average per 

capita 

S1.03S. 02 

§1, 119. 00 

V. V 


Heretofore there has been a considerable time 
la<r in publishing' mental health statistics. 
Since data are needed on an up-to-date basis, 
public mental hospitals were asked on recom- 
mendation of mental hospital statisticians in 
their fifth annual conference, May 1955, to pro- 
vide certain basic figures after the close of each 


This special Public Health Service report was made 
by the Hospital Reports and Records Unit, Current 
Reports Section , Biometrics Branch, National In- 
Mime of Cental Health, Betkesda, Md. The umt 
t mu, Li in ccmnmnu on Me report W m 

continuation. 


year: first admissions, readmissions, total dis- 
charges from the hospitals and deaths in 
the hospitals during the year; average daily 
resident population ; resident patients and total 
personnel employed full time at the end of 
(lie year: and total maintenance expenditures 
for patients. 

The National Institute of Mental Health 
made the survey in October 1955. 

It was realized that final and complete data 
might not be available because of variation in 
reporting procedures and fiscal year-ending 
dates. Therefore, the hospitals were requested, 
if the answers to any or nil of Die items were 
unknown at the time of the survey, to enter their 
best estimates. However, some hospitals fount 
it impossible either to report any estimate for a 
«iven item or to report at all. Since these data 
were to provide some measure of the extent o 
hospitalization in State and county hospitals for 
mental disease and the psychopathic hospitals, 
the institute attempted to provide rough esti 
mates of the missing data. This was done m 
one of three ways : 

1. If one or two requested items were no 
avail; ible and all other items were supplied, esti- 
mates of the missing 1955 data were mac e y 
extrapolation, using the 1953 and 1951 census 

figures. , 

2. If some hospitals within the State reportec 
and some did not, the 1951 data from the census 
of mental patients were used for hospitals no 

reporting. . , 

3. If no report was made for a State m tti 
survey, the 1951 census data were used. 

The table shows figures for each State anc 
the type of estimation procedure used. 
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Urinary Excretion of Fluoride Following 
Defluoridation of a Water Supply 

By R. C. LIKINS, D.D.S., F. J. McCLURE, Ph.D., 
and A. C. STEERE, B.S. 


P REVIOUS studies have shown that essen- 
tially all absorbed fluoride is eliminated in 
the urine or deposited in skeletal and dental 
tissues ( 1 - 3 ). That all fluoride deposited in 
the skeleton is not fixed irreversibly is shown 
by its mobilization following a reduction in 
fluoride intake (I, 3 - 9 ). Brun and his asso- 
ciates ( 4 ) reported that men who had absorbed 
fluoride from cryolite dust maintained a high 
level of fluoride in the urine for as long as 7 
years following the period of exposure. Simi- 
larly, Largent and Heyrcth ( 3 ) and Largent 
( 5 ) found that urinary excretion of fluoride in 
excess of the intake continued at a progressively 
decreasing rate for as long as 2 years after the 
ingestion of large amounts of fluoride. Blake- 
more and his co-workers ( 6 ) observed that in 
cattle the fluoride content of the urine remained 
high for some time after they had foraged on 
pastures contaminated with industrial fluoride 
dust. Direct evidence of the withdrawal of 


The authors are with the Laboratory of Oral and 
Biological Chemistry, National Institute of Dental 
Research, Public Health Service. Dr. Likins is en- 
gaged in research pertaining to mineral metabolism 
and the chemistry of calcified tissue. Dr. McClure, 
who has been studying fluoride and dental caries for 
many years, is chief of the laboratory. Mrs. Steere, 
a biologist, is assisting in the laboratory’ s research 
projects. 


fluoride from bone has been obtained in cattle 
( 6 ) and in rats ( 7 - 9 ) . 

It was not ascertained by these studies 
whether or not any factors in association with 
a reduction in fluoride intake influenced the 
mobilization of fluoride. It may be surmised, 
however, that variations in the metabolic ac- 
tivity of skeletal tissue due to age could alter 
the process. In support of this assumption 
there is extensive evidence that the degree of 
skeletal maturation affects the deposition and 
retention of ions other than fluoride normally 
present in calcified tissues ( 10 ). 

The purpose of the present study was to in- 
vestigate the relationship of age to the rate of 
mobilization of fluoride in a human population 
group exposed to an excessive amount (8 p.p.m.) 
of waterborne fluoride. 

Organization of the Study 

For more than 50 years before defluoridation 
was begun on March 10, 1952 ( 11 ), the com- 
munal water supply of Bartlett, Tex., contained 
8 p.p.m. fluoride. Since this date the fluoride 
in the water has been maintained at approxi- 
mately 1 p.p.m. 

One hundred and sixteen white males who 
had used the Bartlett water supply for at least 
2 years immediately prior to defluoridation 
and who were currently drinking Bartlett water 
composed the study population. Their numeri- 
cal distribution according to age group, to- 
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Wo?' Id HealthTday 
C - April 7; 1956 


“Destroy Disease Carrying Insects” 


Many diseases cannot be spread with- 
ou( insect vectors. Tliey are among 
the most, ancient afllictions of mankind 
and have played their part in shaping his his- 
tory. Malaria has influenced the rise and fall 
of civilizations. Epidemics of plague and of 
yellow fever have again and again decimated 
populations in the old and the new worlds, while 
outbreaks of louseborne typhus have often de- 
termined the outcome of military campaigns. 
Sleeping sickness and the less well-known dis- 
ease onchocerciasis have held back progress on 
the African continent. 

These and a score of other diseases carried by 
flying and crawling insects have enfeebled whole 
sections of flic human race, depopulated fertile 
food-producing tracts, and held down man’s 
levels of living particularly in the tropics but 
also in temperate climates. Despite the strides 
that have been made in our own day towards 
the control of many of these scourges, there is 
scarcely one which does not still represent an 
actual or potential danger to large numbers of 
human beings. 

Most of these diseases have been known and 
feared for centuries, but it was only in the early 
years of the present century that painstaking 
research established with certainty the part of 
many different species of insects, such as mos- 
quitoes, tsetse flies, sandflies, fleas, and lice, as 
well as of ticks, and mites, in transmitting a 
great number of pestilences. 

In the first flush of enthusiasm following these 
discoveries it was thought that, once the car- 
rier was known, any disease would be virtually 
conquered. 

Indeed, in a relatively short time yellow fever 
was banished from most of the cities of the 
Americas. The incidence of malaria was re- 
duced particularly in the towns and in the more 
temperate zones, and certain other diseases were 
successfully attacked. 

Rapid progress, however, became possible 


only after (lie discovery during World War II 
of the “residual 5 ' insecticides, of which the best 
known probably is DDT. The special charac- 
ter of these chemicals is that tliey remain deadly 
for periods ranging up to several months after 
application. One of their first triumphs was 
to strangle (he threat of typhus epidemics dur- 
ing and after the war. (Next, they proved 
amazingly effective when correctly used to con- 
trol malaria, even in the sparsely settled rural 
districts. There is scarcely an inseetbonie dis- 
ease against which these new chemicals are not 
being used tod 03* with greater or less effect. 

But again disappointment has followed too 
optimistic hopes. First, the common housefly 
and now some mosquitoes as well as lice, cock- 
roaches, and bedbugs in certain areas have 
shown that, after a few years of exposure, they 
can develop resistance which protects them from 
fatal effects. For the housefly, resistance oc- 
curs rather quickly, and these chemicals have 
therefore become of little value. With the mos- 
quito, however, the insecticides can be used effec- 
tively for several years. During tin’s period an 
all-out campaign can eradicate diseases such as 
malaria. 

It would be a serious mistake to under- 
estimate inseetbonie diseases. It is already 
clear that the residual insecticides, powerful 
weapons though tliey be, do not provide the final 
answer to the disease-carrying insect. 

World Health Day this year will, I hope, 
serve to make people everywhere realize that, 
although the inseetbonie diseases are being in- 
creasingly held in check, they are not yet con- 
quered. To achieve that final victory, man will 
need all his intelligence and resourcefulness. 
Above all, he will need to act in concert, for this 
group of diseases constitutes one of the greatest 
challenges to international health action. 

—By M. G. Caxdsv, M.D., Director-General , 
World Health Organisation (abridged 
statement). 
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values agrees with previous reports that uri- 
nary excretion of fluoride continued to be high 
after a marked reduction in the fluoride intake. 
It also indicates that fluoride is being mobilized 
from the skeletal tissues of the Bartlett 
residents. 

There was no apparent correlation of age 
with urinary excretion of fluoride within either 
the group 7 through 1G years of age or the 
group aged 20 years and over. When the mean 
fluoride values for these two groups are com- 
pared, however, it will be noted that during 
the first 20 weeks the urinary excretion of 
fluoride decreased somewhat less precipitously 
in children than in adults. This finding sug- 
gests that the degree of mobilization of skeletal 
fluoride was somewhat greater in children than 
in adults during this period. 

It has been suggested that the withdrawal 
of fluoride from bone can be attributed to ( a ) 
exchange phenomena in which fluoride ions on 
the surface of the apatite crystals exchange 
with hydroxyl ions in the extracellular fluids 
and < b) to the basic resorption-deposition cycle 
of the skeleton (16). Since this latter process 
is identified with bone growth and reconstruc- 


Fluoride content of water and urine at specified 
intervals after defluoridation of the water 
supply in Bartlett, Tex. 



WEEKS AFTER DEFLUORIDATION 


tion, it seems probable that exchange is the 
principal mechanism concerned in the mobiliza- 
tion of fluoride from the mature skeleton. On 
this basis the initial rapid decrease in the uri- 
nary concentration of fluoride in adults presum- 


Table 3. Fluoride content of urine (in p.p.m.) for specified age groups after defluoridation of 

drinking water 


dumber of weeks after defluoridation 


Age group (years) 


8 

9 

10 

11 

12 

13 

14 

15 

1G 

Average 


20-29 

30-39 

40-49 

50-59 

G0-G9 

70 and over 


Average 


0 

1 

5 

9 

20 

39 

47 

113 

(Mar. 10, 

(Mar. 17, 

(Apr. 14, 

(May 15, 

(July 25, 

(Dec. 9, 

(Feb. 4, 

(May 11, 

1952) 

1952) 

1952) 

1952) 

1952) 

1952) 

1953) 

1954) 

6. 9 

3. 9 

4. G 

5. 3 

3. 9 

3. 9 

4. 0 

2. 5 

5. 5 

5. 0 

4. 9 

G. 2 

5. G 

2. 6 

4. S 

2. 2 

5. G 

4. 5 

3. 9 

3. 4 

4. 3 

2. 9 

3. 0 

2. 2 

6. 1 

4. 3 

4. 2 

4. 9 

4. S ] 

3. 5 

4. 0 

2. 1 

7. 2 

5. 1 

5. 0 

5. 4 

0. 4 

3. 0 

4. 2 

2. 4 

7. 9 

5. 1 

; 5. o 

G. 0 

4. S 

3. 5 

3. 9 

2. 1 

G. 1 

5. 2 

! 5. 5 

5. 7 

5. 3 

4. 7 

5. 2 

2. 0 

7. 7 

4. 8 i 

; G. 2 

5. 2 

3. 7 

4. 0 

5. 0 

1. 5 

7. 1 

5. 9 

i 4. S 

5. 5 

5. 3 

3. 2 

3. S 

2. 5 

5. 0 

4. 7 

4. 7 

5. G 

5. 7 

3. 8 

3. 7 

2. 1 

6.5 

4.9 

4. 9 

5.3 

5.0 

3.5 

4.2 

2.2 

G. 8 

3. 4 

3. 8 

4. 1 

4. 0 

3. G 

3. 5 

2. 7 

8. 2 

4. 4 

3. 3 

3. 4 

3. 7 

3. 2 

3.4 

1. 8 

9. 2 

5. 7 

4. 5 

5. 0 

4. 7 

4. 2 


2. 1 

G. 0 

5. 3 

4. 4 

4. 4 

4. 2 

3. S 

5. 6 

2. 0 

8. 5 

5. 4 

1 4. 1 

4. 7 

3. 4 

2. 4 

3. 9 

2. 6 

7. 0 

6. 2 

3. 2 

3. 9 

4. 5 

3. 4 

3. 0 

3. 1 

7.7 

5. 1 

3.9 

4.3 

4. 1 

3.4 

3.8 

2.5 
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Table 1. Age distribution of the study group 
and exposure to 8 p.p.m. fluoride in drinking 
water 


Age (croup 
(years) 

| 

Num- 
ber of 
person's 

i 

Number of years of 
exposure 

| Ma\i- 
; mum 

1 

j Mini- 
1 mum 

i 

| 

Mean 


0 

< 

7 ] 


8 1 

7 

8 

2 

0 

9 i 

0 

i 9 

o 

0 

30— - | 

9 i 

; io 

4 

7 


4 

! n 

4 

9 

12 1 

5 ! 

12 

0 

10 

13 i 

7 i 

13 j 

o 

.9 

14 

3 

14 1 

f) 

11 

35 

9 

lf> 

9 

13 

10 

0 

10 

7 

12 

20-29 

8 

20 

5 / 

12 

30-39 

7 

28 

4 

11 

40-19 

13 

47 

,8 

20 

o0-oft „ 

7 

f>7 

4 ! 

32 

00-09 

7 

50 

•1 1 

30 

70 and over 

1 

9 

50 

"1 

34 


gather with data relative ( « duration of 
exposure to (lie untreated water, is shown in 
table 1. 

On the (lav defluoridation was begun (which 
was, of course, before (he defluoridation proc- 
ess had changed the fluoride conlenf of the 
water supply) and at intervals thereafter dur- 
ing the next J13 weeks, a spot urine specimen 
was obtained from each person in the study. 
Aliquots of the specimens were pooled by age 
groups and analyzed for fluoride by standard 
procedures (12, 13), with calcium hydroxide 
(1 gm. per 100 ml. urine) employed as the 
fluoride fixative. 

Results 

The mean daily fluoride content of the 
treated water in Bartlett during the period of 


observation was 1,32 p.p.m. The average 
fluoride content for each month is given in 
table 2. 

The urinary fluoride values for each age 
group appear in table 3, and the means for all 
children, ages 7 through 1G, and all adults, ages 
20 and over, are shown in the chart. This divi- 
sion of the study population into children and 
adults was based on the fact that skeletal mat- 
uration is complete by approximately IS years 
of age ( 14 ). 

On the day defluoridation was begun, the 
fluoride content of the urine samples ranged 
from .1.0 to 0.2 p.p.m. and averaged G.o p.p.m. 
in children and 7.7 p.p.m. in adults. One week 
Jut or, the wafer contained 0.7 p.p.m. fluoride, 
and the mean concentration of urinary fluoride 
bad decreased to 4.0 p.p.m. in children and 5.1 
p.p.m. in adults. After 5 weeks the mean uri- 
nary fluoride concentration remained un- 
changed in children but had decreased to 3.9 
p.p.m. in adults. A T o further changes were 
apparent at the end of 9 weeks and 20 weeks, 
but the fluoride content of the urine had de- 
creased in both children and adults after 39 
weeks. After 113 weeks, the average concentra- 
tion of fluoride in the urine was 2.2 p.p.m. in 
children and 2.5 p.p.m. in adults. 

Discussion 

It has been shown that persons whose drink- 
ing water contained 0.5 to 5.1 p.p.m. fluoride 
excreted fluoride in the urine approximately 
equal in concentration to that in the drinking 
water (lo). On the basis of this evidence, the 
urine of the Bartlett residents would be ex- 
pected to contain 1.0-1. 5 p.p.m. of fluoride 
following defluoridation of their drinking wa- 
ter. The fact that the urinary concentrations of 
fluoride considerably exceeded these expected 


Table 2. Average monthly concentrations of fluoride (p.p.m.) in the water supply of Bartlett, Tex., 

after defluoridation 
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Where are we going in public health? 


T he chronic diseases, mental disorders, medical re- 
habilitation, and the consequent need to evaluate and 
reevaluate all public health programs constitute, it seems 
to me, urgent challenges that confront our profession. 
We cannot do less than to face these challenges with reso- 
lution and daring. The courage to do what is necessary 
is as basic to the character of our organization as it is to 
the moral fabric of the individual spirit. 

Herman E. Hilleboe, M.D. 

President, American Public Health Association 

1954-1955 

From the presidential address to the 
American Public Health Association at the 
Eighty-third annual meeting, November 15, 1955. 
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ably reflects tbe loss of readily exchangeable, 
surface-bound fluoride, whereas the somewhat 
less precipitous drop in children may be the 
consequence of the progressive liberation of 
fluoride from bone through resorptive activity. 


Summary 

Tiie urinary excretion of fluoride was deter- 
mined in children, ages 7-1 G years, and in 
adults, ages 20 years and older, following the 
reduction of fluoride in their drinking water 
from 8 p.p.m. to approximate!}- 1 p.p.m. Dar- 
ing a period of 27 months, the concentration 
of fluoride in urine specimens decreased from 
G-S p.p.m. to approximately 2 p.p.m. Tiio 
urinary fluoride values during the period were 
considerably higher than would be expected for 
a corresponding group with no prior exposure 
to high levels of fluoride. These values indicate 
that previously stored fluoride was being mo- 
bilized. There was no apparent relation be- 
tween age and urinary fluoride excretion with- 
in either group. However, the extent of mo- 
bilization appeared to be greater in children 
than in adults. 
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PRESIDENTIAL ADDRESS 


Goals and Issues . . * 


Fight Chronic Ills Nov/, 
APHA President Urges 

APHA President Ilcriimn E. Hille- 
lioe, M.D., New York State health 
commissioner, in his address of wel- 
come, pinpointed challenging and 
complex public health problems 
which, lie said, call for shrewd col- 
lective analysis and planning : 
chronic ills, mental health, rehabili- 
tation, and evaluation. 

Historic achievements in public 
health, minimizing the threat of 
communicable disease, Hilleboe said, 
have permitted more and more chil- 
dren to live to maturity. The result : 
public health work of the future 
must deal more and more with ma- 
ture persons among whom chronic 
disease and disability are prevalent. 

“Our public health programs must 
encompass the degenerative diseases 
and the long-term illness, - ’ Hilleboe 
said. “We cannot delay longer, or 
we will be hopelessly overwhelmed.” 

Chronic Diseases 

The special problem in the preven- 
tion of chronic diseases is prevention 
of progression of the major causes of 
death, chiefly cancer, diseases of the 
heart, and cerebral vascular lesions, 
he said. Rehabilitation plays a pre- 
dominant role in the prevention of 
other chronic ailments — arthritis, 
neuromuscular disorders, and diabe- 
tes. he added. 

“As we apply new knowledge of 
cancer, we lengthen the life of af- 
fected individuals and increase the 
magnitude of the problems of chronic 
disease and especially rehabilita- 
tion, " he pointed out. “The increase 
in life expectancy offers benefits to 
the individual, but at the same time 
it adds social and economic respon- 
sibilities for the community and 
State,” he said. 

Truly preventive geriatrics should 
begin during early adult life with 
sound health programs directed 


against the chronic diseases as they 
begin to attack the aging body, he 
said, citing the pilot studies on ather- 
osclerosis in Minnesota, the multiple 
screening studies in Virginia, the 
broad chronic disease program in 
California. 

In Ililleboe's opinion, projects sim- 
ilar to the New York State research 
in cardiovascular disease, at the Al- 
bany Medical College, should be a 
vital part of all large health de- 
partments. 

“What is the purpose of such a 
project?” he asked. “First of all. it 
gives a preventive service to State 
employees ; but equally important, it 
is a research effort to learn how best 
to detect heart disease at an early 
stage and to develop new methods of 
effective and economical screening 
to find cardiac disease. 

‘We hope to gain basic knowledge 
of the preventive aspects of coronary 
artery disease and hypertension. We 
use this research project for the 
teaching of medical students and 
also for postgraduate education of 
general practitioners and health of- 
ficers in the area. This is the type of 
project which should be a vital part 
of larger health departments, so that 
they may better meet the challenge 
of this crucial public health prob- 
lem.” 

The theme “Where are we going 
in public health?” was a wise choice 
for the annual meeting of the Amer- 
ican Public Health Association, 
Hilleboe remarked. The APHA 
Committee on Administrative Prac- 
tice is sponsoring a study on what 
official and voluntary health agen- 
cies are doing on a communitywide 
basis to meet the problems of chronic 
illness, he noted. In 195G. the asso- 
ciation plans to use its journal and 
newsletter, meetings of regional 
groups. State societies, and expert 
committees to bring the challenge of 
public health in a changing world to 
health workers everywhere, he 
added. 


Mental Health 

Tlie establishment of a mental 
health section within the organiza- 
tion structure of APHA is also an 
encouraging sign, he remarked, and 
made the following comments : 

“It has been estimated that some 
2 ~> percent of the Nation’s labor force 
suffers from some form of emotional 
disturbance. This situation and its 
attendant dislocations, in terms of 
wages paid for no productive results 
and in terms of damage to men and 
machines, cost industry billions of 
dollars a year. 

“Every year a quarter of a million 
new patients enter mental institu- 
tions. Our mental health experts 
tell us that one out of every 12 per- 
sons will sometime during his life 
become a mental hospital patient, 
and that in the United States today 
there are some 10 million persons 
suffering mental illnesses or dis- 
orders. The personnel and facilities 
fall far short of the demands of 
these people who are swelling the 
ranks of the chronically ill.” 

In commenting that the public 
health movement has not done nearly 
enough to cope with the agonizing 
issues of mental disease, Hilleboe 
stated that public health and mental 
hygiene authorities in the States are 
complementary and never should be 
competitive. He urged close and 
continuing collaboration. 

Other challenges to the public 
health profession Hilleboe discussed 
are the pressing demands for medi- 
cal rehabilitation and the need to 
discover more precise tools with 
which to evaluate and reevaluate 
public health problems. 

Rehabilitation 

On rehabilitation, he had this to 
say : 

“Public health physicians need to 
have an appreciation of the impor- 
tant part played by family doctors in 
this field. Public health workers can 
serve best by supplementing and en- 
hancing the work of -the family 
physician. Medical rehabilitation, 
viewed in this broad perspective, is a 
synthesis of the skills of the family 
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The APIJA Conference Report 


Highlights of more than 130 papers presented at 
the 83d annual meeting of the American Public 
Health Association and related organizations, at 
Kansas City. Mo., November 1*1-18. 1955. are 
published in the following pages. Public Health 
Reports here seeks for the fifth successive year to 
provide a compressed but comprehensive review of 
the Nation's major annual public health meeting. 

It is intended that this information shall lie helpful 
not only to the multitude who did not attend the 
conference but even to the few thousand guests and 
delegates at Kansas City who regrettably found it 


impossible to attend more than one meeting at one 
time, not to mention luncheons, dinners, business 
meetings, discussions, and exhibitions. 

Our editors have, with the assistance oi the 
authors, selected and summarized the salient points 
of available papers for summation. The papers are 
arrayed below as nearly as possible according to the 
topical or professional interests they affect. To 
avoid repetition, we have refrained from identifying 
the sections or organizations which sponsored these 
papers, hut a list of the sections and most of the 
organizations is published below. 


Sections of the American Public Health Association 


Dental Health 
Engineering and Sanitation 
Epidemiology 
Food and Nutrition 
Health Officers 


Laboratory- 

Maternal and Child Health 
Medical Care 
Mental Health 
Occupational Health 


Public Health Education 
Public Health Nursing 
School Health 
Statistics 


Related Organizations Participating in the Conference 


Associations 

American Association of Hospital 
Consultants 

American Association of Public 
Health Physicians 

American Association of Registra- 
tion Executives 

American School Health Associa- 
tion 

Association of Business Manage- 
ment in Public Health 

Association of Labor-Management 
Medical Care Program Admin- 
istrators 

Association of Schools of Public 
Health 


Association of State and Terri- 
torial Public Health Nutrition 
Directors 

Association of State Maternal and 
Child Health and Crippled Chil- 
dren’s Directors 

National Association of Sani- 
tarians 

National Tuberculosis Association 
Public Health Cancer Association 

Conferences 

Health Council Work 
Medical Care Teaching 
Municipal Public Health Engineers 
Nurse Directors 


Public Health Veterinarians 
State Directors of Public Health 
Education 

State and Provincial Public Health 
Laboratory Directors 
State Sanitary Engineers 

Others 

American College of Preventive 
Medicine 

Military Government-Civil Affairs 
Public Health Society 
National Citizens Committee for 
the World Health Organization 
National Health Council 
National Sanitation Foundation 
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REAPPRAISAL OF GOALS 


The faith that knowledge of people 
is knowledge for people is for the 
psychologist a mundane practicality 
which coincides with the liberal dem- 
ocratic tradition. 

The layman is already ahead of 
the professional in the quest for 
creative health. The profession is 
undertaking to apply behavioral 
knowledge for public use through 
such operations as the personnel and 
testing projects of the APHA testing 
office, the Behavioral Studies Sec- 
tion of the Public Health Service, 
and the Joint Council on Behavioral 
Science in Public Health. 

Population Shifts Compel 
Review of Health Goals 

Quantitative and qualitative 
changes in the United States popula- 
tion demand reappraisal of our ideas 
about basic health services and a 
basic health staff, declared John J. 
Hanlon, M.D., M.P.H., chief, Public 
Health Division, International Co- 
operation Administration. 

Concerning the continued absolute 
and relative increase in the older 
population, Hanlon noted that in 
1900, only IS percent of our popula- 
tion was over 45 years of age, where- 
as today the figure is 30 percent. 
By 1975, an estimated one-lmlf of 
our labor force will he over 40 years 
of age. 

He stated that public health has 
been doing little more than “dabbling 
about in the vast area of adult 
health, chronic diseases, and geri- 
atrics.” 

The recent upward trend in births 
indicates that all types of maternal 
and child health services not only 
must remain but must expand, Han- 
lon continued. The annual number 
of births is expected to reach 0 mil- 
lion by 1975. 

Considering current personnel 
shortages and the prospective in- 
crease in population to 210 million or 
230 million by 1975, Hanlon esti- 
mates that in 20 years we will need 
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about twice the number of public 
health workers now on the job. 

“A considerable retooling job” by 
the professional schools is also called 
for, ncording to Hanlon. Goals, cur- 
riculums, and facilities should be 
subject to careful scrutiny and an- 
alysis, and extensive study should 
be made of the types of individuals 
who might be accepted for training, 
lie said. 

Spatial Changes 

Spatial changes in the population, 
that is, more or less permanent 
changes in geographic distribution, 
have accentuated the gaps in medical 
and public health personnel and 
facilities, Hanlon specified. To im- 
prove tlie situation, he urged equi- 
table sharing of support of profes- 
sional schools and training centers 
and the development of satisfactory 
means of transferring accumulated 
job benefits, such as retirement and 
pension rights. 

Among the several types of spatial 
change, Hanlon mentioned : the re- 
newed movement of industries and 
businesses to the west, northwest, 
and southwest ; the northward move- 
ment of the American Negroes ; and 
the tendency toward “urban sprawl.” 

Indicative of population mobility, 
Hanlon said, is the fact that between 
April 1950 and April 1951, 21 percent 
of the population moved to another 
house. One-third of these families 
moved to another State or county. 

Such changes are a challenge to 
environmental health, he pointed out. 
Urban and suburban slums must be 
avoided, new water and sewerage 
systems constructed, housing de- 
velopments supervised, streams and 
the atmosphere protected against pol- 
lution, industrial hygiene and safety 
services extended to new plants, and 
entire communities educated in a 
new setting. 

Temporal Changes 

Applying the term “temporal 
change” to temporary population 
movement, Hanlon noted that tem- 
poral population changes give rise to 
somewhat specialized health prob- 


lems — those of the traveler and the 
migrant worker, for example. 

Much remains to be done to make 
both national and international 
travel hygienically safe in terms of 
contacts, food, drink, and waste dis- 
posal. 'The sanitary needs of the 
traveler lag one or two generations 
behind improvements in speed and 
comfort, he said. 

Increased worldwide travel may 
call for reemplmsis of global epidemi- 
ology, Hanlon suggested. He be- 
lieves also that more attention to 
quarantine activities, international 
standards, and carrier sanitation and 
examination will be required. 

•Coupled with this work, he said, is 
technical assistance in health to 
other countries. 

Urges Stronger Emphasis 
On Industrial Health 

Specific public needs in occupa- 
tional health and in supervision of 
medical care were stated in behalf 
of organized labor by Leonard Wood- 
cock, vice president, United Auto- 
mobile Workers. 

Speaking of labor’s experience 
with occupational health services 
and with prepayment plans for medi- 
cal care, lie said : 

“We urgently need a stepped-up 
program of industrial health. We 
need improved standards publicly 
arrived at. We need active and dis- 
interested enforcement of standards. 
We need responsibly conducted pub- 
lic research on the key problems of 
industrial health to determine the 
extent to which cancer, heart dis- 
ease, and other major disabilities are 
work connected. New studies are 
needed to keep abreast of the chang- 
ing occupational environment which 
now exposes people to the risk of 
radiation and to the hazards of new 
chemicals and new materials. Im- 
proved reporting and detection pro- 
grams are needed.” 

He said unions were getting better 
cooperation on health services from 
State labor departments than from 
health agencies. “Without exeep- 
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physician and the public health 
worker each of whom contributes to 
tlie common goal of correcting' or 
retarding the ill effects of disease 
and disability. This teamwork pro- 
motes optimum health for the com- 
munity through preventive services 
to its individual citizens. 

“Medical rehabilitation of the 
physically and mentally handicapped 
calls upon every field of activity in 
health, vocational service, and wel- 
fare. Not only must the many differ- 
ent needs of the disnbled individual 
tie met adequately, hut the overlap- 
ping services require meticulous 
synchronization. 

“Teamwork of the highest order 
is necessary from the beginning to 
the end of the rehabilitative process. 
Immediately after the medical mem- 
bers of the team diagnose disability 
and make a plan of treatment, the 
educational members join with their 
vocational guidance and training. 
Tlie welfare team members also are 
concerned from tlie start with the 
social problems of the individual and 
the associated problems in the home 
in which the disabled lives. 

“The same pattern of teamwork is 
needed among tlie several depart- 
ments in State government concerned 
with medical rehabilitation. The 
rigidity of antiquated laws and the 
barriers of traditional practices too 
often stand in the way of realign- 
ment of duties and responsibilities 
to meet the present-day needs of the 
disabled. A new approach is es- 
sential. . . . 

“For public health workers to di- 
rect and advise on the medical as- 
pects of rehabilitation in no way 
interferes with the prerogatives of 
the guidance counselors, educators, 
and technicians in the vocational as- 
pects of rehabilitation. Nor does it 
interfere with the employment ex- 
perts in the departments of labor or 
education in tlie placement programs. 
Interdepartmental planning can 
solve these problems of relationship 
if the departmental representatives 
will only learn to communicate with 
one another, share burdens, and di- 
vide their responsibilities. 


"Every State could benefit from an 
interdepartmental council in the 
field of human resources to make 
full use of available personnel and 
facilities in medical rehabilitation. 
Here is a productive interprise in 
which public health workers can 
take the initiative in those States 
(hat do not have such interdepart- 
mental council. 

“’Tlie future success of local health 
departments throughout the Nation 
may well depend upon the programs 
developed to serve citizens with 
chronic diseases, especially in tlie 
field of medical rehabilitation. In- 
deed, in planning to meet tlie future 
health needs of the Nation, let ns not 
forget that a large share of adult 
medical care consists of medical re- 
habilitation.’’ 

Future success in meeting the 
challenge of chronic diseases, mental 
disorders, and medical rehabilitation 
depends on our collective ability to 
adapt to current demands and also 
upon tlie realism of our analysis and 
evaluation of the whole structure of 
public health activities, Ililleboc 
concluded. 

Rule of Habeas Mentem 
Protects the Public 

In tlie shape of things to come, 
public health services will be de- 
signed more and more by an in- 
formed and insistent public, accord- 
ing to Fillmore Sanford, executive 
secretary of tlie American Psycho- 
logical Association. 

Sanford discussed current social 
trends, their implications for public 
health, and anticipatory possibilities. 
This prospect of popular guidance 
of public health practice, he said, 
indicated an expanding responsi- 
bility for the behavioral sciences. 

Increasing freedom from drudgery, 
increasing freedom from tlie major 
killing diseases, advancing levels of 
education, and increased scientific 
knowledge of the world, including 
knowledge of human behavior, he 
said, have their meaning for the 


practitioners ns well as the bene- 
ficiaries of health services. 

Tlie increasing knowledge of be- 
havior, surpassing present under- 
standing of the unconscious, the con- 
ditioned reflex, and intelligence, will 
permit people to improve their pre- 
dictions of human behavior. As pre- 
dictions improve, anticipatory action 
may lie expected to improve, too, he 
commented. 

In tlie public health profession it- 
self, lie said, there will be increasing 
attention to creative action, increas- 
ing pressure to change the character 
of tlie professions, ami an expanding 
concern with behavior and mental 
health. 

lie observed that there are four 
distinct nttitudes in health, produc- 
tive of characteristic programs: the 
mood of passive acceptance, tlie cura- 
tive attitude, tlie preventive policy, 
and tile emerging concern with crea- 
tive potentials, aiming ultimately to 
develop creative vitality in all living. 

In tlie long trend toward creative 
health, he foresaw further democra- 
tization and secularization of health 
and welfare work. Informed and 
independent people, the products of 
improved education, will not take 
gracefully to the professional expert 
who assumes an autocratic role. 
They will resist prefabricated solu- 
tions served on a ritualistic platter, 
lie said. 

With such a public, tlie psycholo- 
gist may serve best as a teacher and 
interpreter who can help individuals, 
in or out of tlie health profession, to 
straighten out tlieir own behavior 
patterns. Such a psychologist oh 
serves the principles of habeas 
mentem, the right of a man to his 
own mind. Brotherly giving, rather 
than paternal direction, by the P 10 " 
fessionnl is rooted in the continuing 
advancement of knowledge. 

Without progressive growth of 
knowledge, the professional feels 
pressure to keep secrets, to cultivate 
dependency, since such specialized 
knowledge is power. Tlie best ivni 
to insure its use for the public S°°^ 
is to invest the power in the pnbhe. 
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POPULATION TRENDS 


1. Home rule — government in (lie 
hands o£ the people hack home, 
county health departments, decen- 
tralization of authority and respon- 
sibility. 

2. Competence — profess i o n a 1 1 y 
qualified officials without political 
motivation. 

3. Legislation — to give loeal com- 
munities freedom to net; to place 
policy decisions in the hands ot 
skilled administrators and profes- 
sional decisions in the hands of pro- 
fessionals. 

4. Problems of the aged — research 
ou industrial retirement practices to 
determine what should he done about 
‘‘young men of Go - ’ and “old men of 
HO.” 

5. Preventive medicine. 

6. Self help — home care programs 
and other treatments outside the 
hospital. 

7. Mental hygiene. 

In all these suggestions, the com- 
mon theme is that people should be 
helped to help themselves, Moreell 
emphasiz’d. 

Legislation in 1031 which enabled 
Pennsylvania to establish county 
health units Moreell considered the 
State’s most important advance in 
public health in recent years. “I be- 
lieve that county healtli departments 
are the best mechanism for public 
health services in many areas,” he 
declared. For example, they serve 
as effective means for providing 
service in the two important fields 
of off-the-job accidents and off-the- 
job sickness. 

Population Trends Affect 
Public Health Planning 

Tlie volume of internal migration, 
the great increase in the child popu- 
lation, and the steady increase in the 
proportion of older persons in this 
country present actual and potential 
considerations in planning public 
health services, according to Robert 
I). Gro-io, Pli.D., assistant chief, Na- 
tional Oflice of Vital Statistics, Pub- 
lic Health Service. 
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The predominant direction of pop- 
ulation migration to the far west and 
coastal areas, the rapid growth of 
urban and suburban areas, and the 
noticeable decline of tiie rural farm 
population are outstanding charac- 
teristics of population trends, Grove 
said. 

A rapidly growing area is faced 
with the necessity of expanding its 
hospital, clinic, nursing, and sanita- 
tion services, he commented. It 
must succeed in obtaining large- 
scale financing, in convincing local 
governing bodies that programs of 
the necessary magnitude should he 
undertaken, and in getting new resi- 
dents (o share in decisions aifecting 
the community’s future. Sometimes, 
new residents bring with them cer- 
tain health difficulties that were not 
previously significant in the com- 
munity. 

The movement to the suburbs usu- 
ally removes many high income resi- 
dents from the central cities and 
may reduce the personal and finan- 
cial resources for maintaining health 
services for the city, he continued. 
This trend represents a hazard not 
only to the continued provision of 
health services to the residents of the 
city hut also the health of the many 
suburban residents who wofck in the 
city. 


Tlie rural areas, many of which 
never have had adequate health fa- 
cilities and services, may find it even 
more difficult to support them in 
the face of a declining population, lie 
added. This decline may affect 
particularly the services for children. 

There is reason to believe, he con- 
tinued, that the number of women 
entering tlie childbearing period will 
begin to increase about 19G0 and rise 
thereafter, and that by 1975 the num- 
ber of children under 5 years of age 
will be about one-third more than at 
present. 

One effect of the present tremen- 
dous increase in babies and children 
can be seen in the education field. 
By 1903, high school enrollment is 
expected to be about 50 percent 
higher than in 1953. The wave of 
additional children lias affected 
needs for school health services, for 
prenatal care facilities and well-baby 
clinics, and calls for greatly ex- 
panded mental health facilities and 
larger programs for the prevention 
of serious accidents. 

The number of persons 65 and 
older can be expected to rise by one- 
half between 3933 and 1975, he said. 
Although the attention of health and 
welfare agencies already is focused 
on the medical needs of older people, 
the future will see even greater ne- 
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• ion," lie wild, “State health depart- 
ments do not have the start needed to 
enforce statutory standards of occu- 
pational health and safety.” He 
added that essential information is 
irrevocably lost because of inade- 
quate reporting of occupational 
disease. 

Speaking of labor contributions to 
tlu> growth of prepayment plans for 
health services, he said, “Under 
health programs negotiated by our 
union alone, over :t million workers 
and dependents have hospitalization 
and medical coverage. The annual 
cost of these coverages is about $l.’iO 
million. Usually the cost is split be- 
tween the employer and the worker* 
The employer’s share, however, is 
part of the worker’s compensation ; 
it is an item over which ids union 
conducts collective bargaining and 
it is paid in lieu of increased wages.” 

lie voiced several familiar criti- 
cisms of the operation of prepayment 
plans, with emphasis on the fact that 
the subscribers have little capacity 
to assess the quality of the services 
and that the plans give far too little 
attention to preventive services 
which might enable subscribers to 
secure effective health services at 
reasonable costs, fie felt that a 
stronger government interest in (lie 
operation of prepayment plans was 
warranted in view of the fact t hat 
subscribers constitute a majority of 
tlie population. 

Although labor has always favored 
a system of national health insur- 
ance, as the most effective way to 
obtain comprehensive health serv- 
ices, he said there was no choice 
but to give the voluntary system a 
fair trial. However, lie added, pub- 
lic health agencies have “an ines- 
capable responsibility concerning the 
quality of care.” And be said they 
are derelict in developing compre- 
hensive preventive health services. 

“Public health should conduct pro- 
grams of research on liow to organ- 
ize and administer medical care and 
extend its scope to prevent illness, 
furnish rehabilitation, and guaran- 
tee that institutions and persons li- 
censed to practice do indeed give 
high quality care,” he said. 


Tile issue lid ween national health 
insurance and the voluntary prepay- 
ment plans, he concluded, will lie de- 
termined in the long run by the avail- 
ability of broad, voluntary prepaid 
programs whose scope and quality is 
assured. “The challenge to public 
health," lie asserted, “is to move into 
this field as a representative not of 
tlie healing arts profession, but on 
behalf of its citizens." 

An Industrialist Looks 
A5 Public Health 

Most industrial companies now 
recognize their obligation to he good 
neighbors and that ‘’their greatest 
asset is tlie health of their employees. 
They see a direct relationship be- 
tween efficiency and health, which 
includes the health of the worker 
himself and that of the people in his 
home and in Ids community,” stated 
Admiral lien Morcell, chairman of 
tlie board, Jones and JVnigblin Steel 
Corporation. Pittsburgh. Pa. 

"If we would reap tlie full benefits 
of our American traditions, cacii of 
us Ims a moral obligation to con- 
tributo, voluntarily and generously, 
to tlie preservation of the health of 
the individuals who make up our 
society," be said. 

Speaking ns an industrialist, lie 
said lie would list our current major 
health problems under six headings: 
(a) the aging population, (b) 
chronic diseases, (e) mental hygiene, 
(rf) industrial health, (c) hospital 
and medical care, and (f) preven- 
tion of accidents. 

“As we assume responsibilities in 
these areas, we must have tlie cour- 
age to eliminate current programs 
which deal with obsolete problems,” 
Morcell declared. 

lie decried the huge expenditures 
“for ‘warehousing’ tlie sick, tlie 
tired, the helpless aged, and the in- 
digent,” which are “in painful con- 
trast to the meager sums spent for 
prevention of these disabilities.” In 
Pennsylvania, for example, neari.v 
$10 million is spent annually for 


tuberculosis hospitals. This stun, he 
said, is sufficient to finance a vigor- 
ous preventive campaign that might 
well end the scourge. 

Industrial Medicine Opportunities 

Many industrial health program 
too, according to Moreel, are still i 
the “horse and buggy stage.” fit 
there is growing realization that 01 
Nation's G5 million gainfully on 
ployed provide ail excellent op po 
Utility for the furtherance of effe 
five preventive medicine, lie said. 

“Wo regard our industrial liealt 
program as one of preventive nieil 
cine which cooperates with onstni 
five public health activities,” ho d 
dared. Tlie goal is conservatio: 
protection, and furtherance of ii 
health and capabilities of the ii 
dividual worker. 

Viewing occupational health as a 
ally of public health, he stressed tl; 
need for greatly expanded cooper t 
tion between the two. He uiei 
tionod, for example, that inplat 
medical activities afford importer 
opportunities for mass studies c 
certain diseases. 

“We should proceed with a ini 
attack on this front in the hope thn 
from mass studies we will obtai 
knowledge that ease-by-rnse studie 
have not provided,” he asserted. 

Another area in which tlie lesson 
learned in industry can he npplie 1 
outside the plant is that of tlie so 
called fringe benefits. “If we ennh 
obtain accurate statistical data,” hi 
said, “we could avoid many disagree 
incuts on objectives and methods am 
provide greatly improved service ti 
our employees with little increase ii 
cost.” 

Also needed is research which ml 
tell us how to reduce the cost ol 
medical care without reducing h- 
effectiveness. We have readied th< 
point, lie remarked, where we iuusI 
take definitive action to teach foil' 5 
how to care for sick people at home, 
especially in chronic illnesses. 

A Campaign Platform 
Moreeil suggested tlie following 
platform for a campaign to improve 
public health practices: 
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Leroy E. Burney, M.D., Assistant 
Surgeon General, deputy chief of the 
Bureau of State Services, Buhlic 
Health Service, said that -while re- 
cruitment must be stepped up the 
energies of the professional public 
health worker must also be redi- 
rected in order to gain the fullest 
use of his service. 

He suggested that the professional 
worker should rely to a much greater 
extent on the talents of the nontech- 
nical members of the public health 
team. 

“We have hardly begun to ap- 
preciate the major contributions that 
homemakers, nurse aides, practical 
nurses, business administrators, ex- 
ecutive assistants, and sanitarians 
can make to public health,” he said. 
“By delegating many of the daily 
operations not directly related to his 
professional skills, the highly trained 
worker will be able to devote a much 
larger part of ids valuable time to 
problems requiring his special com- 
petence. Only in this way will the 
professional worker he able to meet 
the ever-increasing demands for his 
services.” 

T rainee Selection 

William C. Cottle, Pli.D., professor 
of education and assistant director of 
the guidance bureau, University of 
Kansas, believes that research into 
the traits of successful persons in 
public health occupations will yield 
material which can be utilized in 
schools and recruitment and improve 
staff productivity. 

Efforts to date have been concen- 
trated on telling people about, and 
selling them on, the advantages of 
careers in public health. Now we 
need to discover the kind of people 
who are and are not successful in 
the varied fields and the traits that 
make them successful, he said. 

Cottle advocated the same scien- 
tific research approach to the selec- 
tion of trainees in public health that 
are used in identifying, treating, or 
preventing an infectious disease or in 
solving any other major scientific 
problem. 

“Before we can award scholar- 
ships and fellowships, we need to 


know what kind of scholars and fel- 
lows we want,” he explained. “The 
range of jobs in public lienlth covers 
people with varied traits, and a per- 
son unsuited for one occupation in 
public health may have the aptitudes, 
abilities, and interests that fit him 
for success in another field of public 
health.” 

Cottle also suggested part-time em- 
ployment of public health workers 
who become housewives. 

Perry Sandell, M.P.H., director of 
the bureau of dental health educa- 
tion, American Dental Association, 
stated that future health manpower 
needs can be more definitely deter- 
mined after we have been able to 
make the most effective use of health 
personnel now available. 

“We hear repeatedly of the misuse 
and waste of the special skills of peo- 
ple engaged in public health work. 
Not only does this result in ineffec- 
tive use of personnel, but often re- 
sults in loss of health personnel be- 
cause of job dissatisfaction,” he said. 

On the Job Training 

Boss Kandle, M.D., deputy com- 
missioner of health of New York 


World Health . . 

Eradication of Malaria, 

A World Health Goal 

Ever since the Interim Commis- 
sion of the World Health Organiza- 
tion inherited certain malaria con- 
trol programs from UNKRA in 1940, 
WHO has placed top priority on 
helping governments to initiate or 
expand malaria control programs in 
all countries in which the disease 
is a serious problem, declared Louis 
L. Williams, Jr., M.D., consultant to 
the Pan American Sanitary Bureau, 
WHO Regional Office for the 
Americas. 

By the end of 1954, a dozen coun- 


City, advised that an active accred- 
ited residency in preventive medicine 
is essential in recruiting physicians. 
The New York State Department of 
Health, he said, has six young phy- 
sicians in training for careers in 
public health. 

Kandle also advocated advanced 
training and education on the job. 
Well-grounded sanitarians might go 
to night school in urban areas and 
with help from a health department 
become engineers, he pointed out. 
Nurses recruited at staff level can be 
helped to get basic training in public 
health if they and the agencies both 
believe that adequate training in 
public health nursing is worth while. 

An attractive pension plan is vital 
in holding a staff, he said, and im- 
portant in getting people who will 
have an opportunity to grow on the 
job. 

Also discussed at the session was 
the Health Career Horizons project 
of the National Health Council, 
which is putting information on all 
health careers within the reach of 
the Nation’s high school students and 
their parents, teachers, and coun- 
selors. 


tries or territories had eradicated 
or almost eradicated malaria, and 
the various agencies assisting ma- 
laria control — WHO, UNICEF, and 
the USICA — now are recommending 
the abandonment by all countries 
concerned of the restricted idea of 
control in favor of intensified cam- 
paigns aimed at achieving complete 
eradication as soon as possible. 

Growth oj the Idea of Eradication 

To illustrate how the concept of 
eradication has developed, Williams 
reviewed briefly malaria control ac- 
tivities in the United States from the 
early years of this century to the 
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cessity for additional services in 
this nren. 

It is necessary to recognize (lie* 
major trends, lint it is Important for 
analytical or administrative pur- 
poses to investigate also the varia- 
tions within the trends, Grove con- 
cluded. Among the variations lie dis- 
cussed were the rates of urban 
(white and nomvhite) population 
change, (lie loss in population of 
many areas, the variation between 
areas in the rate of child population 
increase, and the reverse of the de- 
cline of medium-sized families. 

Negro Gains Sfafus 
In Medical Services 

Uncial integration of medical or 
health services has progressed nota- 
bly in the past 20 years, according to 
limited data obtained l>y Paul B. 
Comely, M.D., Dr.P.H., head of the 
department of preventive medicine 
and public health. Howard Univer- 
sity College of Medicine. Washing- 
ton. D. C. It touched a low ebb early 
in the 1930's, gathered steam in the 
1940's, and in the last few years has 
found general acceptance, at least 
on a token basis. 

In 1930, of 73 Negro graduates of 
medical schools in the United States, 
all hut S received their degrees from 
Howard or Meiiarry. For those who 
were graduates of medical, dental, 
nursing, and pharmaceutical schools, 
opportunities to practice wore 
limited. Membership in professional 
societies was restricted if not closed. 
Of 7 States surveyed in 1030, 1 em- 
ployed 2 Negro physicians on a part- 
time basis and 3 employed 29 Negro 
nurses. 

The quality and number of hospital 
beds available to Negroes in the 
southern States was such that, to 
meet the need, 183 so-called Negro 
hospitals had been established. Of 
this number, 20 were approved for 
intern training. Philanthropic aid 
for Negro health came almost ex- 
clusively from Julius Rosenwald and 
the Rockefeller Foundation. Volun- 
tary health insurance, which had its 


origins in the 1930's, in no way 
touched the Negro population. 

One of many developments toward 
tiie end of the decade was the realiza- 
tion that health clinics with Negro 
patients would enhance results by 
employing competent Negro profes- 
sionals, Comely noted. This re- 
flected, he said, a changing social at- 
titude, accelerated by surveys of 
needs and costs of medical care and 
by the emphasis on racial issues in 
international a Hairs. 

Medical Doors Opening 

In 19-10, the American Nurses As- 
sociation established a direct na- 
tional membership for nurses who 
wen* not admitted to membership in 
their county societies. 'Hie Balti- 
more County Medical Society in 
Maryland opened Its doors to Negro 
doctors in 1918. Oklahoma and Mis- 
souri followed suit in 1919. The 
University of Arkansas in 1918 be- 
came the first of 2(5 southern medi- 
cal schools to admit a Negro student. 
The number of Negro students en- 
rolled in medical schools in the 
north increased to US. Internships 
and residencies opened in about 1G 
more institutions in 19JS. The Hos- 
pital and Construction Act in 1917 
Included an antidiscrimination 
clause. 

Although the proportion of Negro 
students in medical schools in 1933 
was still small, it was up to 2.3 per- 
cent in Michigan. The average was 
less than 1 percent in the other 
northern schools. The northern av- 
erage was about the same as in the 
southern medical schools, other than 
Howard and Meharry. Neverthe- 
less, S of the once restricted southern 
medical schools in 1933 had a total of 
13 Negro medical students. 

All southern State medical socie- 
ties, with tiie exception of Louisiana 
and possibly North Carolina, have 
opened their rolls to Negro physi- 
cians, even though ns yet only a 
minority have taken up membership. 
Negro nurses and pharmacists are 
able to join their national pro- 
fessional societies without going 
through local or county units. The 
Negro dentist in the south, however. 


is still barred from membership in 
the American Dental Association. 

Patient Care 

Negro enrollment in health insur- 
ance plans is difficult to measure 
because membership is not recorded 
according to race. Estimates of 
membership in various plans range 
from 1 to 20 percent. All insurance 
plans, with the exception of two in 
tiie south, report that Negro physi- 
cians participate, if available, in 
surgical plans. 

Cornely’s figures indicate that 
fonr-fiftlis of tiie general hospitals in 
tiie north now offer patient care 
without racial distinction, but such 
integration applies in only 4 of C9 
general hospitals in the south. A 
similar- differential is found between 
special hospitals of the north and 
south. About 10 percent of the 
northern hospitals offer residencies 
to Negro physicians and 20 percent 
permit membership on the active 
stall. Staff privileges are somewhat 
more available in southern hospitals, 
where Negro physicians are expected 
to serve patients in segregated 
wards. 

Services provided by health de- 
partments in the north are predom- 
inantly but not wholly integrated. 
Of 23 cities, 13 reported employment 
of Negro professionals in official 
health agencies. Of S southern 
cities, only 2 reported integrated 
services, and all employed Negro 
professionals. 

Among 200 voluntary health or- 
ganizations in the north, 1 out of 0 
employ Negro professionals, and a 
similar proportion — but not the same 
organizations — have Negro boaid 
members. Tiie proportion was some- 
what higher in the south. 

Health Manpower Angles 

Explored by Panel 

‘•Where do we get our mnnpowei ? 
This basic question in providing ade- 
quate health services for America s 
millions produced a variety of an- 
swers from a public health panel. 
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Leroy E. Burney, M.D., Assistant 
Surgeon General, deputy chief of the 
Bureau of State Services, Public 
Health Service, said that while re- 
cruitment must lie stepped up the 
energies of the professional public 
health worker must also be redi- 
rected in order to gain the fullest 
use of his service. 

He suggested that the professional 
worker should rely to a much greater 
extent on the talents of the nontech- 
nical members of the public health 
team. 

“We have hardly begun to ap- 
preciate the major contributions that 
homemakers, nurse aides, practical 
nurses, business administrators, ex- 
ecutive assistants, and sanitarians 
can make to public health,” he said. 
“By delegating many of the daily 
operations not directly related to his 
professional skills, the highly trained 
worker will he able to devote a much 
larger part of his valuable time to 
problems requiring his special com- 
petence. Only in this way will the 
professional worker he able to meet 
the ever-increasing demands for his 
services.” 

T rainee Selection 

William C. Cottle, Ph.D., professor 
of education and assistant director of 
the guidance bureau, University of 
Kansas, believes that research into 
the traits of successful persons in 
public health occupations will yield 
material which can be utilized in 
schools and recruitment and improve 
staff productivity. 

Efforts to date have been concen- 
trated on telling people about, and 
selling them on, the advantages of 
careers in public health. Now we 
need to discover the kind of people 
who are and are not successful in 
tlie varied fields and the traits that 
make them successful, he said. 

Cottle advocated the same scien- 
tific research approach to the selec- 
tion of trainees in public health that 
are used in identifying, treating, or 
preventing an infectious disease or in 
solving any other major scientific 
problem. 

“Before we can award scholar- 
ships and fellowships, we need to 


know what kind of scholars and fel- 
lows we want," he explained. “The 
range of jobs in public health covers 
people with varied traits, and a per- 
son unsuited for one occupation in 
public health may have the aptitudes, 
abilities, and interests that fit him 
for success in another field of public 
health.” 

Cottle also suggested part-time em- 
ployment of public health workers 
who become housewives. 

Perry Sandell, M.P.H., director of 
the bureau of dental health educa- 
tion, American Dental Association, 
stated that future health manpower 
needs can he more definitely deter- 
mined after we have been able to 
make the most effective use of health 
personnel now available. 

“We hear repeatedly of the misuse 
and waste of the special skills of peo- 
ple engaged in public health work. 
Not only does this result in ineffec- 
tive use of personnel, but often re- 
sults in loss of health personnel lie- 
cause of job dissatisfaction,” he said. 

On the Job Training 

Boss Kandle, M.D., deputy com- 
missioner of health of New York 


World Health . . 

Eradication of Malaria, 

A World Health Goal 

Ever since the Interim Commis- 
sion of the World Health Organiza- 
tion inherited certain malaria con- 
trol programs from UNHRA in 1940, 
WHO has placed top priority on 
helping governments to initiate or 
expand malaria control programs in 
all countries in which the disease 
is a serious problem, declared Louis 
L. Williams, Jr., M.D., consultant to 
the Pail American Sanitary Bureau, 
WHO Regional Office for the 
Americas. 

By the end of 1954, a dozen coun- 


City, advised that an active accred- 
ited residency in preventive medicine 
is essential in recruiting physicians. 
The New York State Department of 
Health, he said, has six young phy- 
sicians in training for careers in 
public health. 

Kandle also advocated advanced 
training and education on the job. 
Well-grounded sanitarians might go 
to night school in urban areas and 
with help from a health department 
become engineers, he pointed out. 
Nurses recruited at staff level can be 
helped to get basic training in public 
health if they and the agencies both 
believe that adequate training in 
public health nursing is worth while. 

An attractive pension plan is vital 
in holding a staff, he said, and im- 
portant in getting people who will 
have an opportunity to grow on the 
job. 

Also discussed at the session was 
the Health Career Horizons project 
of the National Health Council, 
which is putting information on all 
health careers within the reach of 
the Nation's high school students and 
their parents, teachers, and coun- 
selors. 


tries or territories had eradicated 
or almost eradicated malaria, and 
the various agencies assisting ma- 
laria control— WHO, UNICEF, and 
the USICA — now are recommending 
the abandonment by all countries 
concerned of the restricted idea of 
control in favor of intensified cam- 
paigns aimed at achieving complete 
eradication as soon as possible. 

Growth of the Idea of Eradication 

To illustrate how the concept of 
eradication has developed, Williams 
reviewed briefly malaria control ac- 
tivities in the United States from the 
early years of this century to the 
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Leroy E. Burney, M.D., Assistant 
Surgeon General, deputy chief of the 
Bureau of State Services, Public 
Health Service, said that while re- 
cruitment must be stepped up the 
energies of the professional public 
health worker must also he redi- 
rected in order to gain the fullest 
use of his service. 

He suggested that the professional 
worker should rely to a much greater 
extent on the talents of the nontech- 
nical members of the public health 
team. 

“We have hardly begun to ap- 
preciate the major contributions that 
homemakers, nurse aides, practical 
nurses, business administrators, ex- 
ecutive assistants, and sanitarians 
can make to public health,” he said. 
“By delegating many of the daily 
operations not directly related to his 
professional skills, the highly trained 
worker will be able to devote a much 
larger part of his valuable time to 
problems requiring his special com- 
petence. Only in this way will the 
professional worker be able to meet 
the ever-increasing demands for his 
services.” 

Trainee Selection 

William C. Cottle, Ph.D., professor 
of education and assistant director of 
the guidance bureau. University of 
Kansas, believes that research into 
the traits of successful persons in 
public health occupations will yield 
material which can be utilized in 
schools and recruitment and improve 
staff productivity. 

Efforts to date have been concen- 
trated on telling people about, and 
selling them on, the advantages of 
careers in public health. Now we 
need to discover the kind of people 
who are and are not successful in 
the varied fields and the traits that 
make them successful, he said. 

Cottle advocated the same scien- 
tific research approach to the selec- 
tion of trainees in public health that 
are used in identifying, treating, or 
preventing an infectious disease or in 
solving any other major scientific 
problem. 

“Before we can award scholar- 
ships and fellowships, we need to 


know what kind of scholars and fel- 
lows we want,” he explained. “The 
range of jobs in public healtli covers 
people with varied traits, and a per- 
son unsuited for one occupation in 
public health may have the aptitudes, 
abilities, and interests that fit him 
for success in another field of public 
health.” 

Cottle also suggested part-time em- 
ployment of public health workers 
who become housewives. 

Perry Saudell, M.P.H., director of 
the bureau of dental health educa- 
tion, American Dental Association, 
stated that future health manpower 
needs can he more definitely deter- 
mined after we have been able to 
make the most effective use of health 
personnel now available. 

“We hear repeatedly of the misuse 
and waste of the special skills of peo- 
ple engaged in public health work. 
Not only does this result in ineffec- 
tive use of personnel, but often re- 
sults in loss of health personnel be- 
cause of job dissatisfaction,” he said. 

On the Job Training 

Boss Handle, M.D., deputy com- 
missioner of health of New York 


World Health . . 

Eradication of Malaria, 

A World Health Goal 

Ever since the Interim Commis- 
sion of the World Health Organiza- 
tion inherited certain malaria con- 
trol programs from UNRRA in 194G, 
WHO has placed top priority on 
helping governments to initiate or 
expand malaria control programs in 
all countries in which the disease 
is a serious problem, declared Louis 
L. Williams, Jr., M.D., consultant to 
the Pan American Sanitary Bureau, 
WHO Regional Office for the 
Americas. 

By the end of 1954, a dozen coun- 


City, advised that an active accred- 
ited residency in preventive medicine 
is essential in recruiting physicians. 
The New York State Department of 
Health, lie said, has six young phy- 
sicians in training for careers in 
public liealtli. 

Handle also advocated advanced 
training and education on the job. 
Well-grounded sanitarians might go 
to night school in urban areas and 
witli help from a health department 
become engineers, he pointed out. 
Nurses recruited at staff level can he 
helped to get basic training in public 
health if they and the agencies both 
believe that adequate training in 
public health nursing is worth while. 

An attractive pension plan is vital 
in holding a staff, he said, and im- 
portant in getting people who will 
have an opportunity to grow on the 
job. 

Also discussed at the session was 
the Health Career Horizons project 
of the National Health Council, 
which is putting information on all 
health careers within the reach of 
the Nation’s high school students and 
their parents, teachers, and coun- 
selors. 


tries or territories had eradicated 
or almost eradicated malaria, and 
the various agencies assisting ma- 
laria control— WHO, UNICEF, and 
the USICA — now are recommending 
the abandonment by all countries 
concerned of the restricted idea of 
control in favor of intensified cam- 
paigns aimed at achieving complete 
eradication as soon as possible. 

Growth oj the Idea of Eradication 

To illustrate liow the concept of 
eradication has developed, Williams 
reviewed briefly malaria control ac- 
tivities in the United States from the 
early years of this century to the 
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ei adication 
1040 s 

Among contiol highlights weie tin; 
extension to im.il anas o£ methods 
of killing mosquito l.uv.ie t hnnigli 
use ot oil .mil Mind blown pans 
•iieen, the dev elopinent of lountj- 
w ule null. n ii juojtianis atunnii inv- 
u, s tlie -'low 111 ol’ 1 111 al < omit \ lie ilih 
(leiwitnienls, and diain ige involving 
the digging ot mine than (, 0,000 miles 
of ditchc, winch Williams st iteil 
‘went 11 Iona wa\ towaul Im iking 
the link ot the mal.iii.i juohleni’ 
InUnsiincl maiaila contio! piogiams 
(lilt lua W 01 Id W.u II (an led out b\ 
State and enuntv health di puitiiieiits 
m LdojiLiation with the l’nblh 
He lit h Service, and am ed pnticu- 
l.ii'h at piotutina Ainu t lamina 
camps 111 the vutli, hioualiL fuitliei 
pioauss 111 lemoMtia main 11 as 1 
health 1111 11 ice 

As a h suit, the torn opt and fe 1- 
sihihti ot er.nlii ihon of main 11 
from the United States c ime to he 
acuptul and m ton the Public 
Health hen ice ic quested an appio 
pu.itiou to help health d( p 11 1 meats 
continue and extend the u. utimo 
pioaiamx, and to include ill aieas 
in which 111, il.im still existed In 
I'll. - , this was teimcil the Hxtinded 
Muhina Contiol I’loaiam, but 111 
1017 the funds wue beiua .ippiopii- 
ated unequn o( ally for n1.1l.111 1 eiad 
ic ition as such 

DDT and Chemotherapy 

I11 1040 DDT became .nailable toi 
nialana eiadieation m the United 
States and was also used 01 ei seas 
by the militate DDT as a iesidti.il 
spiay is effectne at low cost It h is 
led to eiadieation, but it has also 
led to a need to achieie eiadieation 
befoie lesistince to DDT develops 
in the anopheles mosquitoes 
Williams called attention to an 
otliei stung to the malanologist s 
bow — cliemothei apj A11t1111al.11 1.1 1 

dings such as cliloioqum, piiniaquin 
and pyrimethamine attack the ma 
hui 1 plasniodium within the human 
bodv and prevent its development 
and tiausimssiou 


As piogiams buonie nationwide, 
he said, tlieie is a need lor their 
expansion Into legiomil piogiams, .1 
lum turn of international agencies 
In lint) the l\in Aiueiican Sinitary 
Him. m k solved ujion a 1 ontinent.il 
eiadieation piogi.1111, and 111 l'),74 the 
1 lth I*an Amei u an h'antlarv Con- 
feiciu e di ciilid to hasten this pioc 
( ss In lesohing that nieinbei gov em- 
inent s should couveit all contiol 
pnyianis into i*i.ulic«itiou eani]) 
u illiiu tilt* shot f(‘sl possible time 
In I'lVi the Eighth \V01ld He Util 
\ssenihlv ri quested governments 
tin, mahout the win Id to intensify 
m it 111 1 contiol plans so tli it ei.uh- 
( ition mu he achieved, and it au- 
thou/ed 1 tic ic iscd WIIO assist.uice 
to governments UNICEF appeals 
willing to multlpl} bv 1 01 ", times 
sii)i)li( to aiitiiiialiti.il activities 
w hoic* the go U is eiadieation 

the 1 ml ni ]<n (, tin* situ ition 111 
live ot \vIIOs legions was cm 0111- 
igiug I11 \ti ic 1 gn it distances and 
dt pi ( ssi d (tuionucs make eiadica- 
tion s, ( ni 1 utopian go il, 1 It hough 
this need not be so it udniinisti dive 
obstacles lie ovtuome 'Villmns 
outline (1 WHO tun turns, which 111- 
( hide tcdinic il assistance anil ti.iin 
mg in in liana contiol as 1 pait of 
building st long nit mini lieilth (le 
pu fluents, and which .lie suppoitid 
bv the knowledge ol a vvoihlvvule 
P inel of e' pei Is Mill h ot M HO s 
mil 111 1 aetivitns .lie fill meed bv 
Unitiil Nations technical assistance 
fluids, and I NICE!’ piovules laige 
iinouuts ot inset t leak's mil equip 
incut 

'Ihiougliout the vvoild exi hiding 
the I1011 Cuit 1111 countiies mil most 
of All it a some Sgg million is being 
expended this tear m lighting mi 
1 an M HO estimates that appioxi 
matelv doubling this amount could 
(onieit all contiol piogiams into 
eiadii ition campaigns As the cam 
pugn appioaches its end, Williams 
concluded it is nievitible that more 
assist nice will flow from the moie 
foitunate nations to countries with 
low economic lesouices to enible 


them to eiadicate malam md re- 
move the hazard of icmfection 
“When tint time comes, the 11011(1 
Health Oig.inization should have 110 
di/hculty in achieving the ideal ob 
jectue of global malaml eiadici 
lion," ho said 

UNICEF Gives Top Priority 
To Malaria Eradication 

F 01 the immediate future, the 
United Nations Clnldien’s ITmd 
(t NICCU), like the Woild Heilth 
Organization, will give prioritv to 
111 daim cr nheatiou, announced An 
gust It Lindt, LL D , minister plem 
potcuti uj, jieiiiiancnt ob-erier of 
Svv it/ u 1 md to the United Aitions 
and niembet of the Executive Board, 

I nit< d N itions f’lnlillen s Fund 
INICEFs Executive Board, he 
stated, has emloised inci eases in aid 
to goveinments wishing to intensify 
(lines against mal 11 1a At its *sep 
tembi 1 ( 19 aa) session, it ipprouxl 
assistance for et nhcation camp list's 
111 El S tlv allot and Mexico The al 
loc ition to Mexico — i>d, 100,000 for 
the Hist IS months of the gov»rn 
liient s o v eat campaign — is the larg 
est single sum ever voted bv the 
I'tmil UNICEF aided in a 1 a 1 1 a 
ei adic ition c impugns aie under 
vv ly also 111 Haiti and in Truudid 
and Tobago 

Tiaclionia and lepiosv, both of 
winch take a high toll of child 
limltli, aie otbei diseases winch 
piomise to assume gieatei nnpoi 
tance among UNICEF aided pm 
giams, Lmdt Saul MHO and 
UNICEF issisted efforts to combat 
these diseases, he pointed out, h id 
to aw lit the development of tech 
liiques which in ike possible ieli 
tnelv low cost anil f 11 1 caching 
c impugns 

Explaining tlie lole of 1 NlCd’ in 
vvoild health activities, Lmdt noted 
tli it its exclusive function is to pro 
vide aid foi lmpioinig the welfaic 
ofchihhen as the name implies, md 
that its aid is prnnaiilv m tlie form 
of supplies Except in eiiieiginiie-, 
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assisted countries match the dollar 
value of UNICEF aid. Over the 
years, lie said, their average expendi- 
ture has been §3 lor every §2 from 
UNICEF. 

In all its work, Lindt stated, 
UNICEF relies on the Food ana 
Agricultural Organization and the 
World Health Organization, which 
provide aid primarily in the form 0 f 
technical assistance, lor assurance 
that its policies and planning are 
based on sound technical ground. lie 
called special attention to the WHO's 
division of maternal and child health, 
which works closely with UNICEF, 

Current Programs 

This year UNICEF-aided disease 
control and nutrition campaigns are 
benefiting more than 32 million 
children and expectant and nursing 
mothers, Lindt reported. He men- 
tioned tile following specific UNICEF 
contributions : BCG vaccine, which is 
enabling WIIO/UNICEF programs 
to vaccinate 14 Mi million children 
against tuberculosis ; DDT, which is 
protecting other millions against 
malaria; penicillin, the sulfones, and 
other drugs, for use against yaws, 
leprosy, trachoma, and other 
diseases; and milk, which is the 
foundation for a multitude of child 
nutrition programs. Powdered milk, 
lie noted, is donated to the Fund from 
United States' surplus supplies ; the 
Fund pays only the cost of 
transportation. 

Maternal and child health centers 
set up or improved with WHo/ 
UNICEF aid number 5,000, he said. 
As an example of the results of this 
work, he gave the following data t or 
West Bengal, India : In December 
l!)o3, when first shipments 0 f 
UNICEF equipment for health cen- 
ters were due, 0,700 children and 
mothers made first visits to maternal 
and child health centers in the area. 
In March 1055, 5S.000 made first 
visits. 

Help in developing facilities for 
improving local dairy industries a n j 
for the manufacture of other protoin- 
rich, low-eost foods is another 
UNICEF activity, which is being 
conducted in cooperation with P.VO 

VsJ. 71, AV.v 3, AL.W.'.- ip.7,5 


aeeording to Lindt. As examples of 
I lie latter, lie mentioned a plant in 
Indonesia which will process a drink 
made of soybeans, peanuts, and malt 
and a fish flour production plant in 
Chile. 


NTA Director Considers 
World Control of TB 

I'fie elimination of aft human in- 
fections caused by tubercle bacillus, 
tlie goal of tuberculosis control in 
the United States, can also be the 
world goal in tuberculosis control, 
maintained James E. Perkins, M.D., 
managing director. National Tuber- 
culosis Association. 

“I know of no valid reason why 
this goal may not be capable of ful- 
fillment if one does not attempt to 
put a time limit of its achievement,” 
he said. 

Even in countries with an aston- 
ishingly high tuberculosis rate, areas 
of comparatively little or no infec- 
tion can he found, he noted. Is it 
too much to hope that such areas 
can be enlarged gradually until 
finally the spots of High prevalence 
fade and disappear? 

Particularly encouraging in ac- 
complishing such a feat, Perkins felt, 
is the indication that, with new 
drugs, the expensive and slow step of 
hospitalization can be minimized. 
He emphasized, however, that he was 
not suggesting that hospitals are no 
longer necessary, and lie pointed out 
that carefully controlled, extensive 
trials of drugs in outpatient treat- 
ment of tuberculosis are barely 
begun. 

Perkins also is hopeful for the de- 
velopment of a completely acceptable 
vaccine suitable for universal appli- 
cation. This would be even more of 
a shortcut to the eventual eradica- 
tion of tuberculosis, he said. 

lie is aware, lie remarked, that 
some experienced epidemiologists 
consider such a goal unrealistic. 
They point to the fact that the tuber- 
cle bacillus is only one of many 
causes of tuberculous disease and 
therefore object to calling it the pri- 
mary cause. 


“But in the absence of the tubercle 
bacillus,” Perkins pointed out, “there 
can be no tuberculosis regardless of 
the degree of malnutrition, mental 
trauma, poverty, overcrowding, war, 
or tlie multitude of other overlapping 
and ill-defined factors frequently as- 
sociated with tlie development of 
tuberculous disease ; furthermore, 
there seems little doubt that an in- 
dividual will develop tuberculous 
disease if he receives a sufliciently 
heavy infection of tubercle bacillus 
regardless of his resistance. It 
therefore seems quite proper to refer 
to tlie bacillus as the primary cause 
and the other factors as secondary 
causes.” 

Perkins doubted that cyclic reduc- 
tions and resurgence of tuberculosis 
are inevitable in the future, in view 
of tlie specific control measures now 
available. 

International Activities 

According to Perkins’ brief review 
of international activities, definite 
progress is being made in reducing 
the tuberculosis problem, but the 
progress is admittedly slow. WHO 
and UNICEF, he said, have almost 
necessarily limited tlieir tuberculosis 
work largely to mass administration 
of BCG. 

Dr. Chandra Mani, director of the 
WHO Itegional Office for Southeast 
Asia, recently was reported to have 
said that the fight against tuber- 
culosis, though intensified, is not 
even approaching tlie threshold of 
success in his area, Perkins stated. 
Dr. Mani stressed that, lacking any 
swifter and more potent weapon 
than the BCG vaccine, tuberculosis 
‘■will remain public health enemy No. 

1 for some years to come,” Perkins 
noted. 

But WHO is exploring other solu- 
tions, Perkins said. More or less 
summing up the international situa- 
tion in tuberculosis control are tlie 
following statements which lie 
quoted from a WHO Chronicle 
review of the Director-General’s 
annual report for 1034: 

“. . . in countries where within 5 
years the [tuberculosis] mortality 
lias diminished by about half, the 
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number of reported cases of tuber- 
culosis has dropped little, and the 
number of known infectious cases 
has sometimes even increased." 

. . mortality figures can no 
longer be used as an index of the in- 
cidence of the disease . . . the pro- 
longation of life in patients seriously 
aillieted with the infection may re- 
sult in greater need for public health 
measures for their rehabilitation and 
assistance; and the epidemiological 
significance of widespread chemo- 
therapy will have to be determined.” 

The review went on to say that 
“problems such as these are being 
given serious consideration by WHO. 
It is urgent, for example, to deter- 
mine how effective ambulatory chem- 
otherapy may be in areas where 
institutional facilities are not, and 
cannot lie, adefpinte to meet the need 
for isolation and treatment.” 


Improvement in Sanitation 
Faces Slow Going 

From a global standpoint, no great 
change in sanitation practices may 
be expected in less than a genera- 
tion, because they must depend pri- 
marily on the children and youth of 
today, stated Herman G. Baity, Se.D., 
director of the division of environ- 
mental sanitation, World Health 
Organization. 

Sanitary management of shelter, 
water resources, food service, wastes, 
and vectors is slow to improve, par- 
ticularly in areas where its signifi- 
cance must be learned, habits 
changed, and facilities built and 
used, he pointed out. Within the 
next 5 years, however, he believes 
that all governments can accomplish 
the following basic things: 

1. Recognize the real benefits of 
sanitation to the health and well- 
being of their people. 

2. Establish a sanitation unit 
within the national health service 
and staff it with personnel competent 
to plan and direct all phases of work 
in this field. 

3. Integrate sanitation with other 
public health undertakings. 


4. Develop a long-range plan of 
sanitation for the country as a 
whole, into which projects and pro- 
grams may be fitted logically as to 
time and place. 

o. Realize that it is possible to do 
something helpful in environmental 
sanitation under any conditions and 
under any budget and that the 
simplest tilings are often the most 
important. 

G. Select a point of beginning, 
always the most difficult step, and 
outline an orderly progression of 
work and objectives. 

An Urgent Necessity 

Pointing out that an examination 
of the reasons for inaction and un- 
successful projects in sanitation is 
not only an instructive exercise but 
an urgent necessity if future plan- 
ning is to be soundly based, Baity 
gave considerable attention to these 
aspects of international health work. 

One reason for the slow develop- 
ment of sanitation programs in some 
areas, be said, is a lack of real under- 
standing of tlie meaning and poten- 
tial of sanitation. For example, the 
term is used sometimes to refer only 
to excreta disposal, he remarked. 

In other areas, a sense of despair 
engendered by the sheer enormity 
of the task prevents action being 
started, lie noted. Snell an attitude, 
he said, is often heightened by fear 
of unknown and possibly high costs 
of necessary construction, and little 
or no effort is made to analyze the 
relative costs to local governments 
and to individuals. 

Still another deterrent sometimes 
encountered is the expectation that, 
if action is delayed at local levels, 
sooner or later a higher level of 
government will accept responsibility 
and, in some magical way, do the 
work without cost to the community. 

Reasons for unsuccessful projects, 
according to Baity, include these: no 
plan into which the project fitted 
logically as to time and place ; lack 
of real integration of sanitation into 
the general health services of the 
country; inadequate attention to the 
education of the people expected to 
use the improved facilities or fail- 


ure to enlist their active participa- 
tion in construction and mainte- 
nance; lack of sufficient qualified 
personnel to carry out the various 
functions; absence of a fiscal plan 
for the upkeep of the project and its 
extension into a broader program. 

Positive Results 

On tlxe positive side, Baity noted 
that, under the stimulation and 
guidance of WHO and other inter- 
national agencies, the member coun- 
tries of WHO are showing a notice- 
able upsurge of interest in the im- 
provement of sanitation, particularly 
in Southeast Asia and Latin Amer- 
ica. He mentioned, for example, the 
sanitation programs in Ceylon, In- 
dia, and Burma. He also mentioned 
that the Pan American Sanitary Bu- 
reau has recently been asked to 
supply engineers for sanitation work 
in Nicaragua, Venezuela, Colombia, 
Mexico, and Uruguay. 

wno, an association of states 
organized for cooperative effort, pro- 
vides “an unparalleled opportunity 
for bringing knowledge, skill, ex- 
perience, and means ... to bear 
upon the forces of ignorance, apathy, 
poverty, and despair which have so 
long imposed a cruel burden,” Baity 
concluded. 


WHO-Member Countries 
Relationship Defined 


A pattern of give and take for the 
omruon good based on mutual re- 
pect, close and frequent contact, and 
ooperative effort characterizes the 


Health Organization and its SO mem- 
ber nations, stated Henry van ^il® 
Hyde, M.D., chief of the Division of 
International Health, Public Health 
Service, and United States member 
of tlie World Healtli Organization’s 


Executive Board. 

Through WHO, “the spirit and 
machinery of effective permanent re- 
lations between nations have been 
created in the field of health, an 
they are operating smoothly and 
well,” he declared. 
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Twice a year, Hyde pointed out, 
the health authorities of the world 
set aside their own business and 
travel great distances to meet to- 
gether to consider one another’s 
problems. He was referring to the 
annual world health assemblies and 
the annual meetings of the WHO re- 
gional committees. The latter, he 
said, provide an opportunity for gov- 
ernments to talk with their neighbors 
about health problems of their neigh- 
borhood. 

The technical personnel of the 
WHO staff are another contribution 
of the member countries. The mem- 
ber countries have been most gener- 
ous in making available for WHO 
work many of their top public health 
leaders, even though they leave a 
vacuum in their own country’s health 
work, Hyde said. The WHO staff, 
now numbering 1,307, is larger than 
that of any other agency within the 
framework of the United Nations ex- 
cept that of the United Nations itself. 

The Receiving Side 

Discussing the receiving side of 
the relationship, Hyde noted that in 
the beginning member nations did 
not know what to expect or what to 
seek in the way of help from WHO. 
Some wanted supplies ; others want- 
ed money ; and still others wanted 
technical advice and assistance. The 
last is what WHO had to offer, he 
said, and the product proved so 
good and was presented in such a 
spirit that all the nations rapidly 
recognized its value. A parade of re- 
quests which taxes not only the 
finances of WHO but also the intel- 
lectual capital available to it is the 
situation today. 

There is no stigma attached to re- 
questing aid from WHO, Hyde 
emphasized, and he pointed out that 
competent leadership requires a rec- 
ognition of one’s own limitations and 
the ability to find ways to compen- 
sate for them. The progressive and 
dynamic leaders of public health are 
le ref ore the very ones who have 
asked most frequently and fervently 
tor help, he said. 

Greatly strengthening the rela- 
tionship between WHO and its mem- 


ber countries, according to Ilyde, has 
been the creation of regional offices 
covering several countries or the 
stationing of representatives in indi- 
vidual countries. Through these de- 
vices, WHO is in intimate daily 
contact with the ministers and direc- 
tors of health, as well as with the 
entire health staff, of each country, 
he noted. 

nyde calls the trust and friendship 
developed among the health leaders 
of the world through WHO during 
its short history phenomenal. They 
carry over into the operating rela- 
tions between WHO and the gov- 
ernments, he said, so that when 
WHO deals with governments, pro- 
fessional friends are dealing with 
professional friends. 


Education Is Vital Factor 
To Health in Asia 

The high priority of health educa- 
tion is well recognized in many areas 
of the world which heretofore have 
been isolated from scientific prog- 
ress, according to Jennelle Moorhead, 
M.S., a recent traveler to many 
Asian lands. Mrs. Moorhead is asso- 
ciate professor, general extension 
division, Oregon State System of 
Higher Education, Eugene, Oreg. 

Successful introduction of sanita- 
tion procedures in the Far East and 
Middle East, Moorhead said, hinges 
on helping Asiatic people gain an 
understanding of the relationship of 
disease to water contaminated by 
indiscriminate disposal of human 
excreta. 

“The preservation and acceptance 
of what we in the United States con- 
sider fundamental environmental 
sanitation concepts is not a simple 
matter in Asiatic countries,” she 
said. “The educational problem for 
them is complicated almost beyond 
our understanding. The health con- 
cepts we have accepted and which 
should be taught may violate or 
challenge religious, cultural, or phil- 
osophical views. No matter how 
advantageous environmental sanita- 
tion and health education facts may 


appear to those of us in Western 
civilization, if they are to he ac- 
cepted . . . they will have to be re- 
lated to the values and attitudes 
underlying the practices of each lo- 
cality in each country. New ideas 
must he linked to traditional beliefs. 
They must not violate religious be- 
liefs or folkways which vary from 
country to country and from village 
to village within countries.” 

Adult health education and school 
health education will need to proceed 
simultaneously to avoid alienating a 
child from his family and its cultural 
pattern, she believes. School health 
education has first to overcome the 
burden of illiteracy. 

“I returned from my study trip 
with deep respect and admiration 
for the Asians who are attempting to 
solve their health and education 
problems and with an intense feeling 
of pride in the American educators 
and public health officials who are 
giving technical advice and assist- 
ance,” Moorhead said. 

The strong PTA movement in 
Japan and Turkey and the village 
development program in India and 
Pakistan are the most notable de- 
velopments in the seven countries 
visited, she said in reporting the 
following. 

Japan 

Japan’s health and education pro- 
grams show a strong degree of 
westernization. Health instruction 
is taught in secondary schools by 
teachers whose preparation included 
training in health education. School 
health services are provided by 
nurses and physicians employed’ by 
the public schools. City elementary 
schools have health rooms with 
dental chairs. 

The health of Japanese children 
will be greatly influenced by their 
aggressive parent-teacher organiza- 
tion, whose membership of 13 million 
has been instrumental in teaching 
democratic procedures. This move- 
ment and similar organizations have 
been helped to function successfully 
by the Division of Social Education, 
which is part of village, city, and 
prefectoral government structure. 
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Thailand 

Thailand’s, gieatest needs, aie m 
cm nonmental health, mal.ina con- 
ttol, medical caie, medical education, 
and oigani/ation ot health depart- 
ments 0011110 pioduction of abun- 
dant food llieie is nialmitrition The 
use of eggs, chicken, hsli, and un- 
polished lice in the diet must be 
entouiagcd Food is sen ed w ith no 
awaieness of the germ tlieoiy of 
disease 

A dn lsiou of school health and a 
division of health education in the 
Ministiy of Public Health aie de 
i eloping a long lnngo health educa- 
tion piogram The emphasis w ill be 
on pioduction of a basic cm riculum 
ioi teathei training, carefully re- 
lated to Tli u cultuie and community 
health piohleins School sanitation 
suivejs mo to be scheduled Thai 
schools must be open enough to allow 
fice circulation of air, clo«ed enough 
to keep out lain, and set high enough 
to allow water to flow under. Rural 
st bools do not ha\e a safe water sup 
lily or even the old-fashioned privy 

India 

Cementing all piogiams foi the 
impiov ement of living 111 India and 
Pakistan is the Milage development 
piosiam which involves ^3 peicent 
or tlie population The village 
vvoikei is the hey peison, tunned to 
woik with the village leiders An 
allied development is the piogiam 
of social education mil instruction 
in village handici itts so that voting 
farmeis aie taught liaiuliciafts that 
will pi oduce income for then village 

Tiaimng is planned so that woik 
ers and the villageis advance in 
knowledge togetlici P>oth leceive 
some uuliment.uy ti lining m <=am 
tation and some rnfoimation on 
better agncultuial methods The 
village woikei is ouented in basic 
techniques of village woik as well 

The piesent majoi he ilth focus 
is on env ironmental sanitation One 
hundred piogiams encomp i=sing 
30,000 villageis aie undei way to 
construct 00,000 safe welts Eveiy- 
one who vvoiks on this piogiam will 
be a potential health educatoi 


Cultural attitudes and costs com- 
plicate tlie building of toilet faeili 
ties An oiientul squat plate with a 
watei seal that can he supplied at 
low cost by the government seems to 
be the answer foi a Intune that 
meets samtaiy and folkwaj 1 orpin e- 
ments The purlc ot ownei'diip 
should meieasc its use 

Pahislan 

A visit to refugee camps in Paki- 
stan and India helps one icali/e the 
magnitude of the problems cieaterl 
by paitition of the countnes in 1047. 

Onlv' 1170 muses vveie left when 
partition necessitated the depaituie 
of the non Moslem muses Some 
.HOC muses have since been ti .lined, 
but thete is still onlj 1 nurse to 100,- 
000 population 

Today tlieie is a musing council to 
piomote the tiamuig of muses Two 
hundied health visitois have been 
ti .1 mod in the four centeis estab 
lislierl foi training 111 maternity anil 
infant caio 

I 11 Kaiaeln, wlieie the Cist school 
pin siiiau 111 Pikistan was ippomted 
in 1031, school he ilth woik will st. 11 1 
111 the sec 011 d .11 v schools, vvheie the 
eniollment is 23 000 Of 2,000 e\- 
umned, J 0 peicent weie liealtliv 
3 lsiou defects aie tiequent, hovvev ei 
Pic".entlj theie is 1 vigoious cam 
pugn to vaccinate against smallpox 
Some 3 000 aie vaccinated each 
month Y 11 nisei vice tiainni" pio 
gi un of te.icliei ohseivation of the 
school child is to be nmigmated 
The health lirbit caul is to he de 
v eloped 

Iraq 

I 11 Bwa the (list local health 
deiaitment in Iraq will train pei 
sonnet to stall local health depart 
ments when established Foimal 
training is piovuled for samtauaus, 
Iiealth educatois, and he ilth visitors 
The equivalent of a high school edu 
cation is lequned for health visitois 
who then leceive a ve.ai’s training 
in nurseiy caie, sanitation, per 
sonal hvgieue, and school and child 
health 

Health visitors will be used m 
stead of nuises Gills shun nursing 


as a piofession becanse of tlie still 
stiong moral feeling against women 
taking pait in public life Health 
visitors must always go m pans 
since a lone girl never enters a 
stiange home Only a few girls 
have been peisuaded to entei tins 
mgentlv needed field 
School health education depends 
l.ugelv on the success of tlie plan 
to assign health visitors to each 
school to cany on manv of tlie 
functions of a school mine 
Health instiuction in Basin’s two 
second, u v schools, one foi bojs 
.and one foi gnls, lelates laigely to 
the structure and function of tbe 
human body Some sev education is 
included Special emphasis is 
placed on diseases of the eye, xna 
kina, and veneie.il disease 111 
seconda 1 y te.icliei s must take 3 yens 
of hvgiene Health instiuction is 
not well established on the elenien 
tary level 

Lebanon 

Lebanon epitomizes all of the 
school problems found in the other 
countnes Education is confronted 
with dual religious viewpoints (Mos 
lem and Christian), dual eduea 
tional philosophies (FienchLeba 
nese and American British), and 
dual education systems (govern 
ment and private) Technical as 
sistauce has been limited to vv oikmg 
with the public schools 
A 11 impoitant and popular school^ 
health project was instituted bv the 
government in Match 1953 Among 
othei benefits, 130 public school 
teacheis who had nevei attended 
any meetings ot am kind during 
their caieei attended one of four 
legional school health conferences or 
a national confeience held eaihei 
Tlie demonstration elemental} 
school established outside Benut in 
1952 is the fiist in the Middle Erst 
111 which both English speaking and 
liable speaking students aie in at 
tendance with equal pnvileges A 
Lebanese muse and a part time 
Lebanese pedmtncian aie employed 
Each child has two physical evarn 
mations a yeai with followup home 
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visits. As a result o£ tlie home 
visits, some drastic changes in home 
sanitation and health consciousness 
have occurred. 

Turkey 

The Turks have better sanitation 
and water supply than most Asiatic 
countries. In the public schools, 
routine immunization against small- 
pox, diphtheria, and typhoid fever 
are given by the Ministry of Health. 


The Turkish Tuberculosis Associa- 
tion gives the BCG immunizations 
and does the followup in home calls. 
Health instruction and physical ed- 
ucation are both required in the 
junior and senior high schools. The 
girls’ junior high school in Istanbul 
is the first Turkish school to use the 
modern community-oriented project 
type of school program, which was 
brought about by their parent- 
teaeher association. 


Laboratory Developments . . . 


Focus on Community, 
Laboratories Urged 


Public health laboratories, which 
have set the pace for public health 
programs in the past, have an op- 
portunity to call the turn again, to 
shift the plane of focus from the 
microbe and the individual patient 
to the community as a whole, said 
Edward G. McGavrau, M.D., M.P.H., 
dean of the School of Public Health’, 
University of North Carolina. 

Such a shift will support the at- 
tack on heart disease, cancer, mental 
disease, accidents, alcoholism, aller- 
»y, diabetes, glaucoma, rheumatism, 
,and arthritis. It would promote the 
Psychological and physical health of 
the environment, for both young and 
aged, it would stress rehabilitation 
n ° less than prevention, he said. 


Changes in Practice 

The present emphasis of pu 
health laboratories on biological ] 
duction and clinical examinatP 
e sai< U “lust be seen in histor 
Perspective. The public health 
oratories were born when elin 
medicine shifted from the diagn 
0£ symptoms to the diagnosis of 
sease. .Vs clinical science iuipro’ 
and as investigations unfolded 
complexities of the conflict am 
the forces of health and disease, 


tention shifted from diagnosis of di- 
sease to diagnosis of man. The ease 
of malaria or rheumatic fever, he 
said, became “an individual, a physi- 
cal, emotional, and social entity.” 
This shift was not one of function, 
service, or technique, but one of 
focus. Today, the focus is shifting 
again, he averred, to the scientific 
diagnosis and treatment of the com- 
munity as an entity. 

With such a shift in focus, the re- 
sponsibility of the public health lab- 
oratory to the entire population im- 
plies certain specific changes in 
practice. Traditionally, public in- 
stitutions provide for the needs of 
the people when private initiative 
is absent. As private enterprise 
grows to meet the need, public serv- 
ices are directed to other unmet 
needs. If it is not necessary for the 
health department to provide diag- 
nostic services itself, it is still in- 
cumbent upon it to see that the pri- 
vate services provided are the best 
that can be supplied. If private 
laboratories are producing biologi- 
cals to meet the need, the public 
laboratory can then reduce its own 
output and give more attention to 
other community needs. Less time 
would then be given to direct labora- 
tory service and more to supervi- 
sion, licensing, consultation, and 
training to assure the excellence of- 
laboratory services. 


More important, he said, was the 
opportunity to extend the benefits of 
laboratory services to all: to have 
less concern about how many tests 
were done and more concern about 
how many who needed such a test 
did not receive it; less concern with 
the number of negative and positive 
tests and more concern with the 
number of false negatives and false 
positives ; less concern with the 
number of tests available and more 
concern with their actual use. The 
criterion of community need would 
apply, he said, whether to cytological 
screening for uterine cancer or to 
toxicological detection services for 
industrial employees. 

Community Diagnosis 

To maintain their traditional 
leadership in public health practice, 
McGavran said, directors and key 
personnel in laboratories must be 
prepared to serve as “the doctor of 
the body politic.” It is not suffi- 
cient for them to be experts in lab- 
oratory science. Beyond that essen- 
tial background, they must know 
their community, its organization 
and power structure, its epidemi- 
ology and physiology. They must 
share in community diagnosis and 
know the resources and contribu- 
tions of others in the public health 
profession. In short, they should be 
concerned first with public health 
and second with the laboratory. 

It is a need among all disciplines 
in public health, lie stated, to show 
less concern with their individual 
background, schooling, training, or 
origins and to show more concern 
with the job and status of the pub- 
lic health profession as a whole. It 
will not he easy to recruit qualified 
personnel for public health practice 
unless there is appreciation of the 
concept of public health as a calling 
in itself, he said. This concept of 
public health be pictured as “a dis- 
tinctive profession of co-equal people 
from different disciplinary back- 
grounds with a specific focus ou tlie 
community.” 

Such a concept challenges the best 
minds of young people in all health 
professions, he said, because ad- 


v°l. 71, No. 3, March 1936 


235 




PHR 


APHA 


vances in community or public health 
in the next hundred years will com- 
pare with advances of the past cen- 
tury in clinical sciences. But he 
said the challenge could not he voiced 
until those now working in public 
health accept the concept that theirs 
is a distinctive profession with a dis- 
tinctive body of knowledge and a dis- 
tinctive competence. 

In essence, he said, that concept 
results in lixing the plane of focus on 
the community and treating the 
“patient community" as the “patient 
individual” hopes to he treated by a 
physician. 


New Biochemical Methods 
Needed by Laboratories 

The need for new biochemical tech- 
niques for diagnosis and investiga- 
tion of diseases in possible emer- 
gencies 11 s well as in normal circum- 
stances was described by Gerald It. 
Cooper, M.D., Pli.D., chief. Hema- 
tology and Biochemistry Section, 
Communicable Disease Center, Pub- 
lic Health Service, Atlanta, Ga. 

Needed particularly by the public 
health laboratory are specific and 
dependable diagnostic and screening 
tests for eaeli disease, purified im- 
munological and metabolic reagents 
for improvement of diagnostic tests, 
and methods for the detection of ab- 
normal host resistance in commu- 
nities. Other recommended fields of 
endeavor in biochemistry, he said, 
are standarization of, and training 
in, newly discovered tests and refer- 
ence diagnosis in rare and exotic 
diseases. 

Further studies of the biochemical 
nature of disease agents and of host 
reactions should lead to develop- 
ment of specific tests for all diseases, 
he said. He was of the opinion that 
rapid and specific identification of 
organisms might be accomplished by 
enzyme, lluorimetric, or infrared 
techniques, and that particular host 
reactions, especially metabolic, 
might lie used to devise rapid diag- 
nostic measures if such reactions 
could he determined. 


Also, studies should he continued, 
he said, upon the biochemical reac- 
tions in diseases with altered or 
abnormal immune responses when 
no specific test is available to detect 
or to measure the pathology. An- 
other test needed is one that can 
reveal sequellae or residual damage 
from diseases such as brucellosis arul 
hepatitis. 

He mentioned cat scratch fever, 
sarcoidosis, and amebiasis as exam- 
ples of diseases for which dependable 
diagnostic and activity tests require 
purified antigenic material, particu- 
larly serologic and skin tests. If 
antigens, antibodies, and metabolic 
products could lie isolated from im- 
purities, many false test results 
could lie prevented, he said. 

Concerning the need for new 
means of detection mid measurement 
of host resistance in communicable 
diseases, he called attention to the 
significance of gamma globulin. A 
high incidence of hypogammaglob- 
ulinemia in a population would in- 
dicate file possibility of abnormal 
spread of disease in epidemics and 
iucrense the extent of disaster under 
environmental stresses. This may 
be especially important in atomic 
bomb disasters, he said, explaining 
that both cellular and gamma globu- 
lin properties and content are altered 
by irradiation. Such alteration 
might make displaced persons ab- 
normally susceptible to infectious 
agents. 

Most pathologists have little time 
to train personnel and standardize 
performance of new biochemical 
tests. Cooper indicated that train- 
ing sueh personnel and standardiz- 
ing new tests, along with biochemical 
reference diagnosis in rare and 
exotic diseases, would represent a 
substantial contribution to labora- 
tory medicine. 

New C. diphtheriae Test 
May Help Small Labs 

A test tube method for the deter- 
mination of Corynebacterium diph- 
theriae toxigenicity lias recently 
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been developed. It may be suitable 
both for mass testing and for per- 
formance in small laboratories un- 
able to keep animals for fresh serum, 
according to Richard V. Walker, 
M.P.H., and Margaret I. Beattie, 
Dr.P.H., M.A., of the University of 
California School of Public Health, 
Berkeley, Calif. 

Though all in vitro tests for C. 
diphtheriae virulence utilize the 
same ingredients, this simplification 
of conventional techniques takes less 
time and requires less antitoxin, 
serum, agar base, and material to be 
tested than petri dish versions. 
They said its sensitivity and speci- 
ficity respectively were OS. 4 percent 
and 0S.9 percent, as ascertained by 
testing 100 strains previously tried 
in vivo. 

A minimum 1.25 flocculating units 
per milliliter of preformed toxin 
were detectable. All components, 
except a minute amount of fresh 
serum agar, may be stored for 2 
weeks prior to use, and most of the 
serum needed may be commercially 
prepared. 

Described as patterned after a 
modification of the Oudin method 
for the detection of antigen-antibody 
reactions in agar gels, the new 
method employs a srnail test tube 
containing two layers of ingredients. ■ 
The top layer is 0.1 ml. of 20 -percent, 
fresh, unhemolyzed rabbit serum 
agar, into which reactants diffuse 
from an inoculum placed on its up* v 
per surface meniscus center and 
from the bottom layer. Five to six 
units of diphtheria antitoxin in 1.00 
ml. of 20-percent normal rabbit or 
horse serum agar constitutes the bot- 
tom layer, and the inoculum consists 
of C. diphtheriae organisms of sus- 
pected toxigenicity. 

If toxin Is produced hy these or- 
ganisms, concentrations of toxin and 
antitoxin Increase independently in 
the diffusion zone. A white disc of 
precipitate appears where the ratio 
of these concentrations first approxi- 
mates an optimum for flocculation. 
The test is positive if this occurs 
within IS hours after inoculation of 
the tube medium. 
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The Inoculum is obtained by push- 
ing the circular part of a bacterio- 
logical loop, beat to form a right 
angle with the shaft of the instru- 
ment, over the surface of Loelller's 
medium cultures or from colonies on 
blood-tellurite tigar plates. In tire 
latter case, a wire inoculating nee- 
dle with an almost 00° bend one- 
eighth of an inch from the tip is 
used. # 

Walker and Beattie found that 
the inoculation must be accom- 
plished by touching without break- 
ing the surface of the test medium. 
Tiiis technique, however, affords a 
thinner margin for error than anal- 
ogous, streaking procedures in ear- 
lier test processes. 

They also agreed other technical 
difficulties inherent in the test might 
be reduced by centrifuging constitu- 
ents for clarity when necessary, by 
assuring the sterility of the anti- 
toxin reservoir serum, and by re- 
testing negative strains in vivo. 

New Techniques Step Up 
Smallpox Vaccine Output 

Yields of avianized smallpox vac- 
cine have been increased threefold 
v. 1111,1 the processing time has been 
reduced l>y recent changes in pro- 
duction methods. 

Reporting the new techniques 
were Philip J. Forsyth, M.A., and 
/. ■ tk 51. Cook, M.A., immunologists 
with the Texas State Department 
of Health, Austin. 

Injection of the seed virus di- 
rectly into the allantoic cavity of an 
embryonated egg through the air 
sac end produces vaccinal lesions 
that are scattered throughout the 
chorio-allantoic membrane, and the 
entire membrane can be harvested 
for vaccine use, they reported. 

la the Reid method of creating a 
false air sac over the embryo and 
injecting the seed virus into the 
"dropped" area, only a small por- 
tion of the membrane, 20 by 30 mm., 
was infected and harvested. 

The average amount of vaccine 
Produced per egg inoculated by the 


old method was 1.5 ml. By Uie al- 
lantoic cavity method, the average 
yield is 5.2 ml. of vaccine — an in- 
crease of from GO to 201) individual 
vaccinations per egg, they said. 

The allantoic inoculation process 
is also a time and work saver, they 
reported. Done quickly and easily 
with an automatic pipetting ma- 
chine, it takes only G man-hours to 
inoculate GOO embryos compared to 
the 21 to 30 man-hours for the Reid 
method. 

Definitive Potency Test 
Tying in with increased vaccine 
volume was a suggested method of 
measuring more accurately the po- 
tency of the harvested vaccine, thus 
allowing move definitive dilution at 
a considerable saving in the manu- 
facture. 

Egg titration, they said, provides 
an accurate measure of the number 
of infections particles of virus pres- 
ent in a given lot of vaccine. Spe- 
cially prepared and diluted vaccine 
material is inoculated onto the 
chorio-allantoie membrane of 11- to 
12-day-old embryonated eggs by the 
triangular-flap method. After a 
3-day incubation period, the infected 
portions of the membranes disclose 
large and easily counted pocks un- 
der a dissecting microscope. Each 
pock is assumed to be the result of 
the growth of one infectious par- 
ticle of vaccinia virus. The average 
number of pocks present for each 
dilution inoculated is determined, 
and from these eounts the number 
of infectious particles present, or the 
titer of the original material, is cal- 
culated. 

With a vaccine of known and pre- 
dictable strength, the vaccine pulp 
material can be diluted as required, 
they said. It is now common prac- 
tice, they explained, to dilute all 
vaccine pulp 1 : 5, regardless of the 
actual virus titer. Under this arbi- 
trary dilution method, much of the 
vaccine greatly exceeds the required 
strength or fails to pass the stand- 
ard potency test and must be dis- 
carded. 

In their experiments, Forsyth and 
Cook found that a virus concentra- 


tion of 20 million infectious particles 
per milliliter of vaccine suspension, 
read by the egg titration method, was 
successful in every Force and Leake 
rabbit scarification test. The rabbit 
test is the established method of 
testing vaccine potency. 

On the basis of egg titration re- 
sults, they were able, in many in- 
stances, to dilute infected membrane 
up to 1:20 and thus increase tiie 
vaccine from twofold to fourfold. 

The avianized vaccinia virus re- 
tains its stability equally well in di- 
lute and in concentrated form, they 
found. 

Three Trichinosis Tests 
Are Rated in Study 

The complement fixation and floc- 
culation tests for trichinosis were 
found to give comparable and valu- 
able results superior to the precipitin 
test, according to four members of 
New York City’s Health Department. 

Harold T. Fuerst, II. D., epidemi- 
ologist, Morris Greenberg, M.D., di- 
rector, bureau of preventable dis- 
ease, and Daniel Wideloek, Pli.D., 
assistant director, and Annie E. 
Thomson, M.D., bacteriologist, bu- 
reau of laboratories, conducted the 
investigations. 

The choice of either the comple- 
ment fixation or flocculation test, or 
both in combination, may be based 
on individual considerations, they 
said, although the use of the two 
tests in combination does not gen- 
erally increase diagnostic accuracy. 
However, they continued, when one 
test is doubtful, a positive or nega- 
tive result witli tile other may aid 
in appraising the clinical findings. 

Study Conditions 

During 1052 to 1034, concurrent 
determinations of complement fixa- 
tion and flocculation tests for trich- 
inosis were performed on 437 serum 
samples submitted from 243 persons 
with active trichinosis and on 425 
serum samples from 343 persons with 
no clinical evidence of the disease. 
The presence or absence of trichiuo- 
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S 1 -, m the 5Mi put ''OH-, was yenlicil 
i>' epidemiological investigations, 
they explained 

Stable set mu samples submitted 
l’oi i online tests for syphilis hum 
821 pel sons rune also tested foi 
tiielnnosiij by the two test-, as eon- 
tiols, they stated Xo clinical or 
epidemiological investigation ot this 
gtonp was made, they slid 

Among the hid pet sons whose clin- 
ical di ignosis showed no mtection, 
00 peicent of the complement fixa- 
tion tests anil 05 percent of the tluc- 
culation tests weie peisistentlj 
negative, they i elated Ot the 243 
poisons' w itli trichinosis, 01 percent 
of the complement fixation tests 
and 50 peicent of the flocculation 
tests g i\ e tout -plus results The 
ditfeiences between the tests weie 
not statistically significant, they 
said. 

Titers from plus minus to tluee- 
plus inclusiie, liaie little, if anv, 
diagnostic significance The peicent- 
age of such intermediate xe.ictors 
was consistently gieatei with the 
flocculation test than with complo 
luent fixation, thev lepoiteil 

Maximum leactivity with the two 
tests appealed at the fifth to sixth 
week after the onset of tneliinosis 
The specificity ot eitliei of (lie two 
tests was maikeillj better than foi 
the pieeipitin test, they declared 

Biological False Positives 
Found by New TPCF Test 

A new test may soon pioi ide State 
laboratories with a simple method 
for detecting biological false positive 
reactions in serum tests foi syphilis, 
lepoited Ilaiold J Magnuson, M D , 

M P II , chief, Operational Research 
Section, Yeneie.il Disease Piogiam, 
Public nealtli Sen ice, and Joseph 
Poitnoy, PUD, bactenologist, Vene 
leal Disease Expenmeutal Laboia- 
toij. Chapel Hill, > T C 5Iagnuson 
and Portnoy believe that the new 
test “will he as helpful as any other 
single test piocedure now available ” 

The new 7b epouema pallidum com- 
plement hxation test (TPCF) appar- 


ently is ns specific as the tests in 
geneial use, Magnuson and Poitnoy 
stated Xo single test tuchuupic will 
measure all of the antibodies of 
syphilis, they said, but one oi moie 
of the tieponem.il tests may mluce 
the m.ugiii of diagnostic enoi, eyen 
though they yyill neyer eliminate it. 

The pi inciple of the test, they said, 
is simple Vnulent T pallidum is 
obtained fiom infected l.ibhit testes, 
and the tieponcmcs aie concentiated 
by difleienti.il ceuti if ugation The 
lipul fiuctioiis aie lemoyeil by sue 
ce-.su e acetone and etliei extrac- 
tions, and the actne proteinlike anti- 
gen is then lemoyeil from the lined 
treponemes by a 0 2 peicent solution 
of sodium desoxycliolate The ic- 
sultant antigen is used in a conven- 
tional complement fixation test simi- 
lar to the fifth yolume Kolmei tech- 
nique 

Test Sensitivity 

In pinnuy anil second.u y syphilis 
and in coiigeinf.il syphilis, the TPCF 
test was moie leactue than the Tit 
imiuinu pallid ii in linmobih/utiou 
(TPI) test, in syphilis of theccnti.il 
nervous system, the TPI test yyas 
moie le.utne than the TPCP test, 
anil in latent and carilioyasculai 
syphilis, the tests yyeie about equally 
sensitiye, Magnuson and Poitnoy 
i epoi ted 

They said that, m 2G0 patients as 
sinned to hay e biological false posi- 
tne leactions, seiologic tests foi 
sy plnlis (STS), TPI, and TPCF tests 
agieeil in only 33 5 peicent of the 
cases, hut the TPI and TPCF tests 
agieeil in 94 percent In 7S ‘ defi 
mte” false positu e leaetois, TPI and 
TPCF te--ts agieeil in 9S 7 peicent of 
the cases, and agieemeut between 
the tyyo tests among 1SS possible 
false positire leaetois was 92 pei- 
ceut 

In untieated eaily syphilis, TPCF 
and STS lesults weie somewhat 
paiallel, in the latei stages of the 
disease, tlie couelntion between le 
suits of TPI and TPCF tests was 
much lncliei than betrveen either tie- 
ponemal test anil STS, Magnuson and 
Poitnoy stated They emphasized, 
howexei, that neithei tieponemal 


test ineasuies reagm, so that corre 
l.ition between TI‘CF and STS re- 
sults is not due to reagm cross re 
actmty 

In tieatcil eaily syphilis, the cor 
i elation betw een TPCF and TPI teds 
is somewhat gieatei tlnn the tor 
l elation between the tieponemal tests 
and STS In tieated late syphilis, 
agieemeut between the two trepo 
nemnl tests yyas less satisfactory 
than in untieated late syphilis 
Magnuson and Portnoy reported 
that tyyo manufacturers are begin 
mng to produce TPCP antigen and 
that as soon as the antigen is more 
generally mailable, ey.alu.ation of the 
test yyill ady.ince moie rapidly 
In conclusion, they saul that if the 
piesent tiemls of production con 
tiuuo, any yy ell-inn laboratorv will 
he able to pei form the TPCr test and 
that “the lesults should he highly 
useful to State laboi atones and 
clinicians in helping to lesolve some 
of the peiplexing diagnostic piob 
lems that aiise m the serodi.ognoais 
ot spy lnlis ” 

Study Shows Reliability 
Of STS and TPI Tests 

The reliability of stand'll d sero 
logic tests foi syphilis (STS) anil the 
yalue of the Ti eponcma pallidum 1 m 
mobilization (TPI) test in so called 
questionable cases of syphilis rvere 
continued by a study conducted at 
the Umveisity of Michigiu Hospital 
The study and conclusions yvere 
repoi ted bv Elizabeth B McDermott, 
Lenon B Steyvut, 51 S , and Keuben 
L Kahn, Se D , of the seiologic 
laboiatoiy, and Albeit II Wheeler, 

Di P II , and Ella 51 Brandon, A B , 
of the TPI leseaicli laboratory, de- 
pai tment of (lei m.atology and syplul 
ology, Umveisity Hospital, Umvei- 
sity of 5fielugan, Ann Arbor, 5Iich 
Ikanous laboiatoiy woikeis have 
lepoited that when clinical findings 
anil STS lesults do not agree, as 
many as 40 peicent of positire STS 
liar e been negative by T the TPI test 
These findings led to the belief that 
standaid blood tests gave large num- 
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hers of false-positive results and 
lienee were not reliable. 


Kahn vs. TP I Test 
At the University Hospital, where 
the Kahn test is used routinely, TPI 
tests are done free of charge when- 
ever they are requested by the phy- 
sician, McDermott and her asso- 
ciates said. Between September 1C, 
1954, and July 1, 1955, requests were 
received for TPI tests in 78 of 
31,545 cases on which Kahn tests 
had been done. The results of these 
tests were: 


Kahn positive, TPI negative 23 

Kahn negative, TPI positive 6 

Inconclusive (TPI and, Kahn)_ 10 
Agreement between Kahn and 
TPI tests 39 


The 23 false-positive tests, 29 per- 
cent of the 78 tests performed, indi- 
cate that the TPI test is a valuable 
supplement to standard blood tests 
when clinical findings and standard 
blood tests disagree, the research 
group stated. However, these same 
23 false-positive reactions represent 
only 0.07 percent of the 31,545 cases 
tested, which in turn indicates that 
the standard blood tests are highly 
reliable in routine medical practice. 
The six Kahn negative-TPI positive 
1 Torts cannot all be considered as 
false negatives, they said, "in view 
°f the persistent positivity of the 
TPI tests in long-standing, ade- 
quately treated cases.” 

False Positives 


There is a continuing need 
watchfulness for false-positive re 
tions, they stated. Many false-p 
tile reactors who have been un 
observation for a number of ye 
have been diagnosed as either sy 
ditic or nonsyphilitic in the 6 ye 
since the TPI test became availa 
and a decrease in the incidence 
suspected false-positive serolc 
reactions may be expected from r 
on. However, the reduction in 
Prevalence of syphilis may be 
su ^g in an apparent rise in p 
bloo<1 test results in nonsyi 
“tie cases, they warned. 
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They also emphasized that false- 
positive reactions are false only in 
relation to syphilis. Such reactions 
may have clinical value in other dis- 
eases, particularly in the collagen 
diseases, such as disseminated lupus 
erythematosus, periarteritis nodosa, 
rheumatoid arthritis, and rheumatic 
fever, they concluded. 

Minnesota Study Compares. 
Bacteria Count Methods 

The standard plate count (SPC) 
is a more rigorous and discriminat- 
ing bacteriological test for grading 
raw milk than either the direct mi- 


croscopic count (DMC) or the lab- 
oratory pasteurized count (LPC), 
according to results of a study made 
in the Miuneapolis-St. Paul milk 
shed. 

James J. Jezeslci, Ph.D., and J. C. 
Olson, .Tr., Ph.D., associate profes- 
sors of bacteriology, department of 
dairy husbandry, University of Min- 
nesota, and W. 0. Lawton, Ph.D., 
laboratory director, Minneapolis-St. 
Paul Quality Control Committee, re- 
ported on the comparative studies to 
determine whether the LPO alone 
could be used for grading raw milk. 

On the basis of 7,949 milk samples 
from about 750 producers between 


Relative agreement between three grading methods in the detec- 
tion of unsatisfactory milk samples, Minneapolis-St. Paul milk 
shed, June 1954-May 1955 


Period 

Number 

unsatis- 

factory 

by— 

Detected by — 

DMC 1 

SPC 3 

LPC 3 

Number 

Percent 

Number 

Percent 

June-August 

123 

113 

92 

32 

26 

September- N ovember 

53 

49 

92 

4 

7. 6 

December-F ebruary. 

37 

24 

65 

4 

11 

March-May 

85 

60 

71 

19 

22 

12 months 

298 

246 

S3 

59 

20 


SPC 3 

DMC 1 

LPC 3 

June-August 

535 

113 

21 

119 

22 

September-November 

250 

49 

20 

49 

20 

December-F ebruary . 

142 

24 

17 

26 

18 

March-May _ 

153 

60 

39 

30 

20 

12 months 

1,080 

246 

23 

224 

21 


LPC 3 

DMC i 

SPC 3 

June- August 

190 

32 

17 

119 

63 

September-N ovember 

91 

4 

4. 4 

49 

54 

December-February.. _ . 

50 

4 

8. 0 

26 

52 

March-May.. 

95 

19 

20 

30 

32 

12 months 

426 

59 

14 

224 

53 


1 Direct microscopic count. 3 Standard plate count. 

3 Laboratory pasteurized count. 
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June 1051 and May 1955 collected at 
monthly intervals, they reported the 
SPC at 200,000 bacteria per ml. de- 
tected 13.0 percent o£ the unsatis- 
factory samples, DMC at 200,000 per 
nil., 3.7 percent, and LI'C at 30,000 
per ml. detected 5.-1 percent. 

Of the 1,320 samples unsatisfac- 
tory by any one or the various com- 
binations of methods, SPO detected 
■SI percent,- DMC, 22 percent; and 
LPC, 32 percent. SPC provided the 
best detection of various types of 
unsatisfactory samples and was con- 
sidered to be the only method which 
might be used as a sole grading test, 
they commented. 

The relative agreement between 
the three methods and seasonal vari- 
ations are shown in the table. Using 
the various paired combinations, the 
SPC-LPC combination missed 3.2 
percent of the unsatisfactory sam- 
ples, DMC-LPC missed 50 percent, 
and DMC-SPC missed 15 percent, 
they said. 

Methodology and Results 

All tests and procedures followed 
the Standard Methods for the Ex- 
amination of Dairy Products, 10th 
edition. Samples were taken di- 
rectly from the weigh tank as the 
mill: was received, DMC slides 
were counted with microscopes hav- 
ing a 500,000 factor, with 50 Helds 
counted routinely. 

Further detailed studies to con- 
firm or refute the data from this 
study are needed, they declared. 
Serious consideration should be 
given to: (o) the true worth of the 
direct microscopic count; (b) the 
establishment of rigidly controlled 
studies to determine the efficiency of 
the laboratory pasteurized count in 


be reduced below 5,000 to detect 
about 50 percent of the unsatisfac- 
tory SPG samples, they asserted. 

Phosphate-Bearing Water 
No Obstacle to New Test 

A method for determining iluoride 
concentrations ranging from 0.2 to 
2.0 p.p.m. in water supplies contain- 
ing phosphates up to 2.0 p.p.m. was 
reported by the laboratory services 
section of the Connecticut State De- 
partment of Healtii, Hartford. 

According to Earle IC. Borman, 
M.S., chief of the section, and chem- 
ists Barbara G. Lang, B.S., and Omer 
C. Sieverding, B.S., the Connecticut 
test has a higher degree of accuracy 
than older methods. 

Another advantage over the Lamar 
test, most wi dely used in regulating 
fluoridation operations, is that minor 
variations in room temperature do 
not affect tile rapid development of 
maximum color in the samples. 

Although both tests are subject to 
interference from substances other 
than phosphates, the Lamar test, a 
modification of the zirconium-ali- 
zarin determination, is not suffi- 
ciently accurate, even after a single 
distillation of the sample, to permit 
reliable assay of iluoride concentra- 
tions which depart by more than 10 
percent from 1 p.p.m. when phos- 
phates are present. Furtliex - more, 


any drop below 1.0 p.p.m. in iluoride 
content introduces additional errors 
in the Lamar test when the phos- 
phate content is as high as 0.5 p.p.m. 

The new test was described as 
based upon the titration of unbound 
thorium using chrome azurol S in- 
dicator. Five milliliters each of in- 
dicator and buffered thorium nitrate 
solution are added to a 50 ml. aliquot 
sample in a Kessler tube. The color 
so obtained is suitable for spectro- 
photoiuetrie determination of the 
aliquot. This is accomplished by 
comparing its transmission value at 
595 mg with those on a curve plot- 
ting such values for solutions of 
known ffuoride concentrations rang- 
ing from 0.2 to 2.0 p.p.m. 

The buffered thorium nitrate solu- 
tion consists of 4.75 parts buffer so- 
lution and 0.25 parts thorium nitrate 
solution. The buffer solution is pre- 
pared by diluting 22.7 gm. mono- 
chloroacetic acid with 4.8 gm. so- 
dium hydroxide to 1,000 ml. The 
thorium nitrate solution is 3.5000 gm. 
thorium nitrate tetrahydrate diluted 
to 500 ml. It was emphasized that 
the success of the test is contingent 
upon the precision attained in meas- 
uring this latter reagent. Thorium 
nitrate must remain in excess after 
reaction with the fluoride ion. 

If a spectrophotometer is not avail- 
able, aliquots may be compared on 
a color basis to freshly standardized 
kuowns. 


Medical Economics 


other milk sheds; (c) the question 
of whether a sole LPC grading pro- 
gram would result in a materially 
increased product quality, and ( <1 ) 
the question of whether an LPC 
grading program alone would impose 
unnecessary burdens on. the pro- 


iucing the LPC grade level 
30,000 will result in the detec- 
of more unsatisfactory SPC 
ies, but the LPC standard must 


Improve Or Be Replaced 
Hospitals Advised 

As chief of the Nation’s largest 
municipal hospital system, Basil C. 
MacLean, M.D., commissioner of 
hospitals, New York City, advised 
voluntary hospitals that unless they 
improved their organizations and 


public services they would be sup- 
planted more and more by govern- 
mental institutions. Although he 
himself favors a continuing part- 
nership of government with volun- 
tary institutions, he said, the 
continuance of that partnership de- 
pends on fuller recognition by the 
voluntary institutions of their pub- 
lic obligations. 
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The budget of his own. municipal 
department includes more than $100 
million annually for operating city 
institutions and $20 million for the 
care of public charges in voluntary 
hospitals. In the past 20 years, the 
city contribution to voluntary hos- 
pitals for its “so-called” charges, he 
said, has increased from $2.75 to 
$14 a day, and there is pressure to 
raise the amount to approximate 
more nearly their ward costs of $20 
a day or more. 

The “sagging economy” of the 
voluntary hospitals has been sup- 
ported by the growth of the volun- 
tary health insurance plans, he said, 
hut it has not spared them from the 
necessity of seeking still further 
government aid. To warrant such 
support, with the passing of “the 
tin-cup method of meeting hospital 
deficits,” he said that voluntary in- 
stitutions will be obliged to operate 
in a businesslike way to provide 
health services at a reasonable cost- 

^ Public Voice 

He challenged the notion that the 
tax-exempt status of the hospital 
derives from its “nonprofit” status 
rather than from the extent of 
community service offered. Con- 
sidering that the public investment 
m hospitals amounts to more than 
$30,000 for each licensed doctor in 
the United States, he questioned the 
tioht of the medical entrepreneur to 
se t policies in voluntary hospitals 
without public interference and to 
eny the public a voice in determin- 
es prices and methods of payment 
°t hospital services. 

Admission policies also received 
eavy criticism from the commis- 
sioner. He charged that even when 
'ere 1!1 no Question of compensation 
rom the city or from insurance 
f f ls ’ the resident staff often rejects 
* n ei ' estin g and obscure eases in 
av °r of more glamorous but simple 
surgical cases which assuage the 
scalpel itch.” 

Multiple bills and fees associated 
hospital services were com- 
l.red by MacLean to the outmoded 

foe .° n ° f b a ? ia g separate tuition 
s to each professor in the medical 
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school. “Those who insist on a $5 
bill passing from the patient to a 
doctor for each urinalysis done by a 
technician,” he said, “are pushing 
the public to demand governmental 
control.” He said the public is dis- 
turbed by squabbles over what is 
and what is not hospital care and 
“by the confusion and cost of a sys- 
tem in which the doctor competes 
with the hospital for the patient’s 
pocketbook.” 

“More and more,” he asserted, “the 
question is being asked — whom does 
the voluntary hospital actually 
serve — the patient or doctor?” 

Chronic Services 

To justify additional governmental 
help, he recommended that volun- 
tary hospitals be willing to admit 
a fair load of medically indigent 
cases even if city subsidy does not 
meet the full cost. He said they 
must also give thought to establish- 
ing wings or annexes for chronic 
patients, including those with cancer 
and mental illness, with provisions 
not only for teaching material but 
for terminal cases. Otherwise, he 
jwarned, a further assumption of 
such responsibilities by government 
will ensue. 


It makes more sense, he said, for 
cities to keep voluntary hospitals 
functioning effectively than to com- 
pete with them. “Government 
should step in only when voluntary 
effort fails,” he said, “but it must 
be honest voluntary effort, dedicated 
to public service . . . and not con- 
trolled by predatory interests.” 

HIP Evaluates Its Services, 
Grades Quality of Care 

The scoring system developed in 
the HIP evaluation of group prac- 
tice clearly identifies the physician 
who provides good medical care, ac- 
cording to Edwin P. Daily, M.D., 
and Mildred A. Morehead, M.D., 
M.P.H., vice-president and associate 
medical director, respectively, 
Health Insurance Plan of Greater 
Hew York. 

To date, IS of the 29 medical 
groups affiliated with HIP have been 
evaluated in the study, which began 
in 1954. 

The HIP evaluation produces an 
objective evaluation of the manage- 
ment of selected eases of serious ill- 
ness by an impartial review and dis- 
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cussion of clinical records, Daily and 
Moreliead reported. Altogether, SO 
percent of the plan’s services will be 
assessed. 

As a result of classifying group 
physicians according to average 
scores within the point ranges of 76- 
100 (good), 01-75 (adequate), 16-60 
(below average), or 0-15 (poor), the 
services of some physicians with low 
ratings have been terminated, so ef- 
fective is the index, Daily and More- 
head also reported. They believe it 
can be adapted to other medical care 
plans. 

Basic Factors 

The basic problem in methodology, 
the HIP officers explained, was to 
determine the type of material to be 
studied, the criteria for evaluation, 
the methods of recording informa- 
tion, and the relative weights to be 
given to the various factors. The 
cases selected for study are those in 
which the diagnosis on record at the 
central HIP office suggests the need 
for fairly extensive diagnostic work- 
up. 

The evaluation encompasses a 
review of the clinical records in the 
departments of medicine, surgery, 
obstetrics-gynecology, and pediatrics 
within each medical group. Evalua- 
tion of radiology and pathology de- 
partments includes reviewing X-ray 
films and the group radiologist’s re- 
ports and reviewing pathology charts 
and procedures as well as making 
control comparisons of specimens 
and tests. Study of preventive 
services is based on the presence or 
absence of expected preventive pro- 
cedures. 

A recognized specialist who is not 
affiliated with HIP visits the group 
physician’s office, taking with him 
a list of the patients whose case 
management he intends to analyze. 
He reviews the clinical records, 
guided by criteria for evaluating the 
items to be rated, then rates and 
summarizes the handling of each 
case on a case work card. The pos- 
sible ratings a, 6, and c correspond 
to satisfactory, fair, and poor. 


The interviewer credits the group 
physician for any information he 
may add during their subsequent dis- 
cussion of each case, when the phy- 
sician is also questioned about hos- 
pitalization policies, workloads, 
hours on call, and other factors in- 
fluencing the operation of the group 
in which he practices. 

Scores Averaged 

The clinical material obtained 
from the case studies and the inter- 
viewer's ratings are checked for ac- 
curacy, and numerical weights for 
scoring are assigned to the case work 
evaluations. The maximum possible 
score for the management of a single 
case, 100, is distributed among the 
three major areas studied for each 
case: 30 for the records section on 
the case card, 40 for diagnostic 
workup, 30 for treatment and follow- 
up. 

At the conclusion of the study of 
each medical group, the scores are 
averaged, to obtain ratings for each 
physician, each department, and 
each group. Findings show that the 
averages of the scores provide an 
effective index for comparing medi- 
cal groups and services. When the 
separate scores for any of the 16 
items on the case card are averaged 
item-wise, they reveal areas of 
strength and weakness within the 
medical group. The range of scores 
for the cases of each physician is 
generally narrow. 

The study does not end with the 
analysis of the scores. It continues 
with special presentations of findings 
at several evening sessions for all 
members of the medical group and 
with an intensive followup by a spe- 
cial team of consultants who advise 
the group’s executive committee on 
how to carry out the specific recom- 
mendations of the medical team. 

As a result of the study, many spe- 
cific examples of improved methods 
of practice by individual physicians 
have been noted. Improved use of 
consultation and diagnostic services 
available in group practice have been 
repeatedly observed. A better un- 
derstanding of the potentialities of 


teamwork in group practice is also 
evident. 

All recommendations concerning 
laboratory and X-ray departments, 
usually minor, have been promptly 
corrected. Rechecks of clinical rec- 
ords a few months after evaluation 
show much improvement. Chiefs of 
the various departments, some for 
the first time, have assumed full re- 
sponsibility for directing the work 
of their associates and integrating 
their service with other departments. 

The cost of the study has been 
about §60,000 per year or about 15 
cents per insured person. Future 
studies should take into considera- 
tion such factors as investigation of 
more cases of minor illness to de- 
termine if more serious illness 
existed, changes in scoring so that 
an unsatisfactory grade in one cate- 
gory would prevent full credit in the 
other two, direct observation of a 
physician’s work, evaluation of doc- 
tor-patient relationships, and aver- 
age time per office service. 

Care of Long-Term Illness 
Will Require New Funds 

Adequate care of patients with 
chronic illnesses cannot be financed 
entirely from personal savings, nor 
will redistribution of existing funds 
for personal health services be suf- 
ficient to cover the cost of medical 
care for this group. 

New money must be provided 
through higher insurance premiums 
from currently insured individuals, 
larger contributions by employers, 
and subsidies from various levels of 
government. 

These were the points emphasized 
by Odin W. Anderson, Ph.D., re- 
search director. Health Information 
Foundation, New York, N. Y., in his 
discussion of the complex problems 
in financing long-term illness. 

The recent increase in queries 
about the cost of treating diseases 
such as cancer and poliomyelitis 
seems to indicate that the problems 
accompanying them are becoming so 
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pressing that consideration is now 
being given to particular chronic 
diseases as well as to ago groups and 
other special groups in the popula- 
tion, Anderson stated. 

He based ids discussion on the 
following assumptions and observa- 
tions gleaned from the literature and 
recent conferences on chronic ill- 
ness: 

1. No family should be forced to 
reduce drastically its usual stand- 
ard of living because of the cost of 
personal health services. Adequate 
insurance coverage should be avail- 
able to self-sustaining families to 
meet such unpredictable costs. 

2. At present families must be re- 
duced to a subsistence level before 
they can benefit from tax-supported 
medical care programs. If a nor- 
mally self-sustaining family above 
subsistence level is to remain self- 
sustaining, it must have access to 
adequate health insurance. 

3. Long-term illness, a character- 
istic of the growing population over 
50 years of age, has increased greatly 
during the past 50 years. Existing 
facilities, professional health per- 
sonnel, and organization methods 
are not geared to the complex prob- 
lems of long-term illness. 

•1. Similarly, except for certain 
illnesses such as tuberculosis and 
mental disease, existing methods of 
financing are not geared to the care 
of the patient with long-term illness. 

5. Adequate services for the care 
°f these patients cannot be financed 
from savings — liquid assets, per- 
sonal property, and other personal 
effects — and from other assets which 
are regarded as the birthright of 
American citizens. 

6- The prevailing benefits of vol- 
untary health insurance today are 
hospital care and physicians’ serv- 
ices in the hospital. For long-term 
illness, a broad range of services con- 
siderably beyond these benefits needs 
to be provided and financed. 

I- Long-term illness is always ex- 
pensive. The expense will be borne 
by the Patient, his family, the in- 
sured group, or the total population 
through taxes. 


8. Long-term illness involves loss 
of income if the wage earner is ill, 
expenditures for medical care, and 
additional expenditures for personal 
needs or services. Loss of income is 
proportionately a larger considera- 
tion in a long-term illness than in a 
short-term illness. 

9. Because long-term illnesses 
have a relatively low incidence, it is 
more difficult to interest individuals 
in the need for insurance to cover 
costs of these expensive illnesses 
than in insurance for short-term ill- 
nesses. 

10. Voluntary health insurance 
agencies are experimenting with 
major medical contracts to cover the 
costs of expensive illness, including 
long-term illness. Expansion of such 
contracts for employed persons can 
be expected to increase. 

11. New mechanisms nre needed 
and are being explored to underwrite 
adequate health insurance for usu- 
ally ineligible, high-risk groups, such 
as the aged and the indigent. 

12. New money will be required to 
finance adequate health services, and 
a redistribution of existing expend- 
itures for personal health services 
will not be sufficient. 

13. Therefore, higher premiums 
from currently insured persons, 
larger contributions from employ- 
ers, and subsidies from various 
levels of government will be neces- 
sary. 

14. During the next 10 years, major 
emphasis should be on increasing 
available finances for the care of pa- 
tients with long-term illness. Re- 
organization of services may follow 
but will take longer. The amount 
and methods of financing and of 
organizing and providing services 
are directly related. 

Present Costs 

Costs for medical care range from 
0 to 50 percent of family income and 
average approximately 5 percent of 
family income, Anderson reported. 
The lower the income, the larger the 
percentage spent for personal health 
services, Anderson pointed out. 


At present, the annual cost of per- 
sonal health services averages $207 
per family, Anderson stated. Some 
costs for chronic illness are un- 
doubtedly included in this figure, he 
said, although it is impossible to 
separate them from the total. How- 
ever, 1G percent of the total costs for 
all families were in amounts of $400 
and over, distributed as follows : 


Medical costs 
in excess of — 

$400 

500 

750 

1,000 


Percent 
of families 
16 
11 
4 


Distribution of the families whose 
expense for medical care exceeded 
$1,000, by family income, was: 

Medical expense 

Annual over $1,000 

Income ( percent ) 


Under $2,000 1 

$2,000-3,409 1 

3,500-4,999 2 

5,000-7,499 2 

7,500 and over 5 


Approaches to the Problem 

Anderson discussed some possible 
approaches to the care of persons 
with long-term, costly illnesses. 
Among these were increasing the 
range of benefits in existing volun- 
tary health insurance. At present, 
even the most comprehensive hospi- 
tal and medical care plans do not 
provide home nursing service, con- 
valescent home care, and appliances, 
he said. Also, with the possible ex- 
ception of some major medical con- 
tracts, these plans frequently do not 
provide drugs. 

If $10 per family could be directed 
into health services, through health 
insurance or by some other means, it 
would mean $500 million in new 
money for the care of patients with 
chronic illness ; $20 per family would 
increase the amount to $1 billion, 
Anderson estimated. 

We have a fair idea of the distri- 
bution of costs of personal health 
services among families of varying 
incomes in this country and of the 
proportions of these families whose 
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costs are above certain amounts, 
Anderson stated. However, he said 
that he had no way of knowing or 
estimating how much it would cost 
to provide the full range of services 
necessary to care for chronically ill 
persons if the funds and facilities 
were available to establish a full- 
scale program. 

“Lack of experience inhibits action 
since financial considerations are a 
potent factor in trying new ventures ; 
someone has to risk the capital,” he 
concluded. 

Federal-State Aid Program 
For the Needy Reviewed 

In a review of Federal participa- 
tion in medical care for the needy, 
Charles I. Schottland, commissioner 
of Social Security, compared the 
volume of need with the amount of 
assistance given. 

Of the nearly 5 million persons 
now benefiting from Federal finan- 
cial aid to the States under the four 
assistance programs, a large propor- 
tion have an extraordinary volume of 
medical needs as a result of disabil- 
ity, chronic illness, or the infirmities 
of old age, he pointed out. 

The estimated present medical care 
expenditures from Federal, State, 
and local funds total approximately 
§265 million annually, or an average 
of about §52 a year, for each assist- 
ance recipient in the four categories, 
he said. 

For the average population, he re- 
ported, Blue Cross and Blue Shield 
insurance premiums covering hospi- 
talization and inhospital surgical 
and medical care would amount to at 
least §100. And in 1954, each man, 
woman, and child accounted for 
§63.25 worth of private medical care, 
excluding services paid from tax 
funds. 

In describing the present formula 
for old-age assistance, aid to the 
blind, and aid to permanently and 
totally disabled persons, Schottland 
reminded that the maximum amount 


in which the Federal Government 
may participate is set at §55 per 
person a month for all needs. With- 
in this maximum, the Federal share 
is four-fifths of the first §25 and one- 
half of the remainder, or §35 on the 
maximum. (The maximum in the 
aid to dependent children program 
varies with the size of the family.) 

If a substantial medical cost is 
paid in any one month, the total of 
maintenance and medical care is like- 
ly to exceed §55, with the result that 
Federal participation in medical 
care is very limited, he said. 

He named as another problem the 
complex and relatively costly book- 
keeping operation in computing the 
Federal and State shares for each 
recipient. 

Stale Programs 

In discussing the State programs, 
Schottland reported that an analysis 
of the situation in 48 States, the Dis- 
trict of Columbia, Alaska, Hawaii, 
Puerto Rico, and the Virgin Islands 
reveals that 7 States make no pay- 
ments for medical care under the 
four categories ; 1 State provides this 
care through its public health de- 
partment; and in the remaining 45 
States the average annual expendi- 
ture per person receiving assistance 
is under §24 for 20 States; §24- 
§71.99 for 15 ; and §72 or more for 10 
States. 

Each State determines what items 
are necessary and how much will be 
paid for them, Schottland reported. 
Most of the States have limitations 
on the kind or amount of medical 
care provided from assistance 
funds. Some States make no pro- 
vision for hospital or nursing home 
care; others provide only for hos- 
pitalization and drugs. One State 
provides dentures only to employ- 
able persons. In a number of States 
the funds allowed for dental care 
or for glasses or appliances that 
might help rehabilitate the recipient 
are severely limited. Still others 
limit the number of doctors’ calls 
that will be paid for or the total 
amount allowed for medical care. 


A number of proposals, he said, 
have been advanced from time to 
time to encourage and assist in the 
provision of adequate medical care 
by empowering separate matching of 
medical care expenditures. 

Practicable Hospital Data 
Goal of New Audit Plan 

A new medical audit method for 
assessing hospital services has 
emerged from the research work of 
the American College of Surgeons 
and the Professional Activity Study 
of the Southwestern Michigan Hos- 
pital Council. 

Paul R. Hawley, M.D., director of 
the American College of Surgeons, 
reported that the new approach has 
proved effective, practicable, and in- 
expensive in intensive testing at 23 
hospitals in 21 communities in 3 
States. 

He named as deficiencies in past 
medical audits : use of nonvalid sta- 
tistics, such as the discharge con- 
ditions of “recovered” and "im- 
proved” ; surveys of limited and non- 
conclusive criteria, such as infec- 
tions and deaths; impracticable 
methods of collecting, tabulating, 
and analyzing the data selected; 
and demands for excessive partici- 
pation by busy practicing physicians. 

In a civilization noted for its abil- 
ity to enumerate the yearly produc- 
tion of automobiles, cans of soup, 
and bars of soap, we have no exact 
statistical information about such 
fundamentals as the number of ap- 
pendectomies performed or the num- 
ber of pneumonia patients treated 
in our hospitals each year. Hanley 
said. 

The Procedure 

Basic to the new system are useful 
data standardized to permit compar- 
ison among hospitals of like size and 
patient groups, machine tabulation 
and analysis by a regional statistical 
service, and hospital medical staff 
evaluation. 
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Diabetes patients without blood sugar determinations. 



the other hospitals, the opportunity 
to determine the reasons, Hawley 
said. Medical state evaluation of 
selected phases of patient care, he 
indicated, permits an effective and 
timesaving spot check by physicians. 

The Result. 

ne drew several sample evaluation 
situations from the trial test results. 
One was the varying practice among 
15 community hospitals of making 
blood sugar determinations on dia- 
betes patients (see chart). Each of 
the hospitals had adequate labora- 
tory facilities and were in an area 
noted for above average medical 
care. But in 8 of these hospitals at 
least 10 percent of the patients with 
recorded diabetes received no blood 
sugar determinations during their 
hospital stay. 

The medical staffs of these hos- 
pitals, he commented, would cer- 
tainly be interested in ascertaining 
the reasons for failure to use such a 
recognized, established, and authori- 
tative test in the diagnosis and treat- 
ment of diabetes. 

Hawley concluded that the presen- 
tation of statistical evidence on hos- 
pital services and experience em- 
phasizes facts missed entirely by 
methods of evaluation that fail to 
tabulate, analyze, and compare prac- 
tices. 


I rom tlie hospital’s medical rec- 
ords on discharged patients, the rec- 
ord room librarian transfers to a 
code sheet the data selected for an- 
a'ysis and comparison. Entered are 
such facts as the patient’s age and 
sex, patient's physician, final diag- 
nosis, operations, and laboratory 
Procedures. For instance, if a blood 
count was done, this fact is recorded 
on the code sheet. If a chest X-ray 
or urinalysis was not made, this fact 
is recorded. The medical room li- 
brarian has no further responsibility 
for indexing and statistical presenta- 
tion. 

The code sheets go to a regional 
statistical service center where the 


data are put on punchcards and 
machine tabulated. Five different 
kinds of lists are run off, breaking the 
data down by diagnosis, operation, 
physician, surgeon, and clinical serv- 
ice. The lists are returned to the 
individual hospitals and provide the 
medical record indexes necessary 
for accreditation. 

With the data of all the participat- 
ing hospitals retained on punch- 
cards, the center can produce ana- 
lytical comparisons in any specified 
phase. 

Comparative analysis of medical 
care for the same disease gives the 
individual hospital a yardstick for 
measuring its practices and, if the 
pattern of care varies widely from 


Metropolis O. K.’s Care 
But Not Way It’s Given 

The people of “Metropolis” tend 
to be satisfied with what they get in 
the way of medical care and to ac- 
cept its cost, but they dislike the 
impersonality with which it is given, 
according to Earl Lomon Koos, 
Ph.D., professor of social welfare, 
Florida State University. 

That modern, technique-centered 
medical practice lacks the human 
warmth of the old-time general prac- 
titioner was the view of 61 percent 
of 1,000 families, he stated. 

Families in which husbands were 
under 40 years of age were more defi- 
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nite in their criticism than were 
families in which husbands were 
older. This finding-, Koos said, dis- 
agrees with the charge that this 
attitude exists only among the older 
age groups, who view the passing 
of the family doctor with nostalgia. 

Only 19 percent of the families be- 
lieved that medical care was too ex- 
pensive, and only 17 percent: ex- 
pressed pronounced dissatisfaction 
with the care available or received. 

Koos described “Metropolis” as a 
somewhat sophisticated city of about 
350,000 population located in the in- 
dustrial northeastern United States. 
It has a medical school, a half dozen 
approved hospitals, a full comple- 
ment of medical specialists, a 
sprinkling of general practitioners, 
and an "above average” health de- 
partment. It may not be entirely 
representative of cities of its size, 
hut it is probably nearly so, ICoos 
said. 

The families interviewed were an 
economically stratified but randomly 
selected sample. Data were ana- 
lyzed on the basis of the family’s 
membership in 1 of 3 social strata. 

It is futile to belabor the physi- 
cians of “Metropolis” for they are 
often caught in a social matrix not 
of their own making, Koos said. 
However, it should not be futile, he 
added, to suggest that the individual 
physician alter his techniques and 
attitudes, insofar as possible, to 
provide what the people feel they 
need and want from medical care. 

Hospital Care 

A somewhat similar but less spe- 
cific criticism was made against hos- 
pital care, Koos indicated. Seventy- 
one percent of the respondents 
believed that the hospital care avail- 
able to them was unsatisfactory, but 
most of them were not quite sure 
why. Koos said the following ex- 
cerpt from one interview was char- 
acteristic of the replies of 8 out of 
10 of those dissatisfied: 

“I don’t say our hospitals don t 
turn you out alive . . • hut the way 
they treat you while you are in their 


bauds is pitiful. ... I can’t put my 
finger on it exactly. I think what 
I'm trying to say is nobody just 
gave a darn about me as a person. I 
was just somebody filling a bed.” 

Koos believes this situation is the 
result of tlie hospitals’ changing so- 
cial structure. The replacement of 
the relatively simple hierarchy of 
doctor-nurse-orderly-kitchen maid 
with a structure which includes vari- 
ous aides, technicians, floor clerks, 
and so on has created confusion and 
frustration for the patient and his 
family, he said. 

Eighty-two percent of the families 
also believed that hospital costs were 
too high. 

It must be admitted that the hos- 
pital, like the physician, is caught in 
the coils of an advancing medical 
technology, as well as faced with 
problems of labor and economics, 
Koos noted. He believes, however, 
that many of the ills current in 
hospital-patient-family relations are 
present simply because the patient 
has been somewhat forgotten. 

Public Health 

The health department was viewed 
as a sort of health police force, Koos 
reported. Such functions as “keep- 
ing the w r ater pure,” “being sure that 
sewage is taken care of,” “quarantin- 
ing people who have infected [sic] 
diseases,” “being sure that the res- 
taurants are clean,” were considered 
the only functions of the health de- 
partment by two-thirds of the fam- 
ilies. 

There was little consciousness of 
the health department’s value, its ef- 
fectiveness, or even its real func- 
tions, he declared. 

Koos suggested that one answer 
to why community health programs 
have not progressed more rapidly 
may be found in these data. If the 
population of a sophisticated urban 
community of better than average 
economic status lacks knowledge 
and appreciation of its health de- 
partment’s activities, we may well 
expect a similar or even greater lack 
in less-advantaged communities, he 
said. 


When asked to suggest health 
needs not now being met that might 
be met through health department 
activities, only 2 to 3 percent gave 
fruitful answers. 

The results of this study, accord- 
ing to Koos, suggest either a mag- 
nificent complacency about the 
health of the community, or an 
acute unawareness of what the 
term "health” really means, or an 
unawareness of what public health 
personnel have to offer. He believes 
that any of the three explanations 
gives cause to be disturbed. 

Saskatchewan’s Experience 
With Prepaid Care 

In Saskatchewan, Canada, three 
separate patterns of prepaid medi- 
cal care have evolved over the past 
35 years. The strengths and weak- 
nesses of each in meeting the prob- 
lems of rural medical care and pos- 
sible further developments were 
discussed by Milton I. Roemer, 
M.D., M.P.H., director of the medi- 
cal and hospital services branch, 
Saskatchewan Department of Public 
Health, Regina, Canada. 

The first pattern was the mu- 
nicipal doctor plan, according to 
Roemer. Although varying in de- 
tail in different municipalities, the 
plan is essentially this: In return 
for a salary, paid from local tax 
funds (in later years, supplemented 
by provincial grants), a physician 
provides medical services to any 
resident of the municipality needing 
them. 

Developed entirely through local 
initiative, the municipal doctor plans 
are the prairie settlers’ answer to the 
problem of attracting and holding 
physicians in rural communities, he 
stated. And to this end, he speci- 
fied, they have been effective. By 
1950, the peak year, there were 173 
municipal plans in operation, cover- 
ing at least 200,000 of the Province’s 
S33,000 population. 

These plans, however, have not 
been able to keep pace with changes 
in social and living conditions or in 
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the practice of medicine, Roomer 
maintained. The inability of an iso- 
lated general practitioner to practice 
the best modern medicine he consid- 
ers the most serious limitation. 

Neither the quality nor the quan- 
tity of services provided under the 
municipal doctor plans can be a 
cause for deep satisfaction, he said. 
Concerning quantity, he mentioned 
that in one plan the volume of serv- 
ices in 1951 was 1,883 per 1,000 per- 
sons. In this plan, there were 2 
physicians practicing full time and 
3 who were semiretired, serving 
3,000 persons. He compared the 
figure to the 4,405 services per 1,000 
persons provided in the same year 
under the regional medical care pro- 
gram in the Swift Current public 
health region, where there were 36 
physicians for a population of about 
50,000. 

Voluntary Plans 

Voluntary prepayment plans spon- 
sored by the physicians themselves 
was the second of the patterns. Be- 
gun in 1939 in the cities of Saskatoon 
and Regina, where local govern- 
mental prepayment plans did not ex- 
ist, they began to expand rapidly 
about 1950, Roemer said. In that 
year, the Saskatoon plan began to 
seek voluntary enrollments in rural 
communities, and by 1955, it had en- 
rolled at least 75 percent of the popu- 
lation in each of 18 towns and vil- 
lages and 58 rural municipalities 
(15 percent was the minimum to 
qualify for inclusion in the plan). 

Membership charges are much 
higher than the taxes under the 
municipal doctor plans, but the vol- 
untary plans have the advantage of 
free choice of almost any general 
Practitioner, including those under 
municipal contract, and any special- 
ist m tile Province, he pointed out. 
Prosperity, improvement in roads, in- 
crease in the number of automobiles, 
and popular writing about modern 
medicine, he indicated, have helped 
to provide a favorable climate in the 
rural areas for the growth of the 
voluntary plans. 

In 19 ° 5 . Roemer stated, the aver- 
age annual cost of the Saskatoon 


community plans was $18.50 per 
capita, with a usual family charge 
of $72. Also, to reduce expendi- 
tures, it has been necessary to in- 
troduce restrictions— for example, a 
$000 limit on services to an individ- 
ual in any one year for any one ill- 
ness ; a $25-a-year limit on diagnos- 
tic N-rny and laboratory examina- 
tions ; no care for allergic or psychi- 
atric conditions. Another weakness, 
Roemer said, is the fact that 25 per- 
cent of the population is not covered 
and that these largely represent low- 
income families in special need of 
medical care. 

Regional Plans 

Another possible solution to the 
difficulties in providing rural medical 
care was recognized in 1945, when a 
prepaid medical care plan was or- 
ganized in the Swift Current public 
health region, Roemer stated. All 
36 physicians in the area participate 
in the plan, so there is a free choice 
of many physicians, and all 50,000 
residents of the region are entitled 
to services. It has been possible, he 
reported, to provide “quite compre- 
hensive medical services at an an- 
nual cost of about $14 per capita.” 

The quantity of medical services is 
considerably higher than under the 
municipal schemes, and the quality 
is doubtless as good as under the 
voluntary schemes, he maintained. 
Another good feature is the encour- 
agement of preventive services. 

However, Roemer does not con- 
sider the regional plan completely 
satisfactory. He noted, for one 
thing, that the people still must rely 
heavily on general practitioners 
even for relatively complex proce- 
dures. Only on a provincewide basis 
could the people have access to all 
medical skills, he said. 

Roemer observed that from the 
use of all 3 plans it could be said that 
in Saskatchewan’s experience with 
prepaid care hospital admissions are 
increased rather than reduced. In 
rural areas without prepayment 
plans, the admission rate was 197 per 
1,000 in 1954 as compared to the 260 
admissions per 1,000 persons per year 
in the Swift Current plan region. 


“Whatever benefits may derive 
from early diagnosis under prepay- 
ment, the very access to a doctor 
evidently results in case finding and 
hospital therapy to an extent which 
causes overall increases in hospital 
utilization,” he remarked. He esti- 
mates that, in its varied forms, pre- 
payment now covers 45 percent of 
Saskatchewan’s population. 

Efforts to launch new regional 
schemes within the last year have 
been unsuccessful. Plebiscites on 
new taxes to support the plans de- 
cided against them, he reported. 
Roemer believes, however, that nego- 
tiations with the medical profession, 
which has recently come forward 
with a new prepayment plan, should 
ultimately result in a mutually 
agreeable regional plan. 

But still other steps are necessary 
for improved rural medicine, Roem- 
er declared. “The challenge is to 
provide a general medical practition- 
er close to the people, yet working 
in a framework which would permit 
him — without financial loss — to refer 
cases readily to a specialist’s care.” 

To achieve this objective, Roemer 
suggested that rural general prac- 
titioners might be attached to medi- 
cal groups, with a group clinic lo- 
cated in a large town. The village 
physicians could refer difficult cases 
to the clinic, and major surgery 
could be done in district hospitals, 
he said. The village physicians 
would share in the income earned by 
the group as a whole. 

Saskatchewan Shares 
Prepaid Plan Data 

How statistical data derived from 
prepaid hospital and medical care 
programs are used for knitting Sas- 
katchewan’s health services into a 
comprehensive and balanced unit 
was described by Murray S. Acker, 
M.D., D.P.H., and L. G. Williams, 
M.A., of the Saskatchewan Depart- 
ment of Public Health, Regina, 
Canada. 

Public health and medical or hos- 
pital care agencies are continually 
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designing records and collecting 
ata, and often no one seems to 
know how all of this interesting in- 
formation can be put to use, they 
said. All the data may not be rele- 
vant to the immediate tasks of an 
agency. But many times they could 
be of inestimable practical valve to 
another agency operating in a differ- 
ent sphere of health activity if there 
were some mechanism for sharing 
the information, they explained. 

Saskatchewan, they acknowledged, 
has the mechanism and a more than 
customary motivation for achieving 
coordination of services. Although 
diverse in coverage, benefits, and 
maturation, the existing provincial, 
regional, and local programs are pre- 
dominantly tax-supported and pub- 
licly controlled, and they are directly 
or indirectly supervised by the pro- 
vincial health department. 

In their advance along parallel 
fronts toward a universal, compre- 
hensive service, coordination is man- 
datory to avoid serious contradic- 
tions and inequities, they said. 

Contributing data with the widest 
application, they reported, are the 
provincewide hospital care insurance 
plan with eligibility for benefits 
contingent upon prepayment of a tax 
premium ; the Swift Current region- 
wide prepaid medical care program 
covering every resident with a wide 
range of benefits on a tax-supported 
basis; and the provincewide public 
assistance program providing a vir- 
tually complete range of health bene- 
fits to the indigent and near indigent. 

These data are timely and reason- 
ably accurate, they said. Moreover 
they are referable to tbe total popu- 
lation in the Province, or in a geo- 
graphic region, or within a specific 
socioeconomic group. 

Acker and Williams pointed out 
that within Saskatchewan’s organ- 
izational framework any parallel 
agency, inside or outside the health 
department, has ready access to the 
statistical data of the operating 
prepayment programs, and thus the 
data are of potential value beyond 
their requirement for the immediate 


administrative functions of the pre- 
payment agency. 

Initial steps have been taken to use 
the data for planning specific public 
health projects, they said. Deci- 
sions requiring the extension of med- 
ical care benefits have been guided 
by precise measures of morbidity 
Analyses of hospital care data have 
ecu valuable in formulating indexes 
of bed need in specific areas and in 
stimulating higher standards of care. 
The data have supplied material for 
epidemiological studies and for pub- 
lic and professional education. 
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edge, gained from the daily medical 
account forms of the practicing phv- 
sicians, facilitated tbe widespread 
administration of gamma globulin 
m “ e Prevention of secondary cases. 
Use Pattern 


In Health Project 
Illustrating the use of prepayment 
plan data in deciding policy and 
planning a public health project was 
an account of the organization of a 
regional program for rheumatic 
fever prophylaxis. 

Hospital caseload and cost data 
demonstrated that a successful pre- 
ventive program, using daily oral 
penicillin at an average annual cost 
of less than $10 per capita, would in 
time realize substantial savings in 
hospital care costs in a public pro- 
gram. The S52 hospital discharges 
for rheumatic fever and the 3S3 dis- 
charges for chronic rheumatic heart 
disease in the typical year of 1952 
accounted for 25,583 patient-days of 
hospital care at a cost of almost 
$210,000. Medical care costs added 
a further estimated $52,000. 

After the program started, the hos- 
pital records solved the problem of 
case finding in the region. Lists of 
the 1 00 regional patients hospitalized 
with rheumatic fever over a 5-year 
period, plus relevant data such as 
age, residence, attending physician, 
and hospital, gave the officer imme- 
diate information on the majority of 
potential candidates for prophylaxis. 

Another example illustrated how 
universal insurance plan data can 
fill in the gaps and delays inherent 
in compulsory reporting of notifiable 
diseases. The Swift Current medi- 
cal care plan yielded early informa- 
tion on primary cases of infectious 
hepatitis during an upswing of in- 
cidence in the region. The knowl- 


In the hospital program itself, tie 
operations data have proved valuable 
adjuncts in studying such factors as 
variations in the patterns of use, 
they reported. 

They gave as one example the 
higher rate of use in rural than in 
urban areas revealed by the service 
statistics. Characteristics of the 
areas of highest use, a study found, 
were greater rurality, low popula- 
tion density, larger families, lower 
land values, and greater distances 
from large cities. 

Inadequate resources for home 
care and a smaller supply of phy- 
sicians, it was concluded, figured in 
the high use rate. 

In the rural “high” areas patients 
with influenza, pneumonia, and bron- 
chitis were admitted 4 to 6 times as 
frequently as similar patients in the 
urban low areas of use. Though ad- 
mitted less frequently, the urban pa- 
tients with respiratory illnesses bad 
longer periods of stay. In other 
words, they said, less seriously ill 
cases in the larger urban centers 
were much more likely to be cared 
for at home. 

By these analyses, they said, high 
utilization is more intelligently un- 
derstood as a combined product of 
social, geographic, and professional 
conditions than the result of per- 
sonal whim on the part of tbe pa- 
tient and his doctor. 


Indigent Medical Care Plan 
Operated by Physicians 


The key to the success of the To- 
peka plan for providing medical 
care for the indigent is its operation 
by local members of the medical 
profession, in the opinion of Glen 
C. James, director, Shawnee County 
(Kansas) Social Welfare Depart- 
ment. 


248 


Public Health Reports 


GROUP PLANS 


Now iu its 13th year, the plan has 
received nationwide attention, and 
the “seal of approval” of the Ameri- 
can Medical Association, James 
stated. He outlined the plan’s main 
features as follows: 

By monthly contract, the public 
welfare hoard employs the county 
medical society to obtain complete 
medical services, hospital care, and 
drugs for patients referred from the 
county’s public welfare rolls. The 
board agrees to pay the society a 
lump sum, based on a fixed amount 
for each person sharing in the bene- 
fits of a public assistance grant. 
(Until July 1953, the payment was 
on a family unit basis.) As an 
agent of the welfare board, the so- 
ciety then asks all its member phy- 
sicians, 102 in number, to give 
professional services to referred 
welfare recipients. 

The plan is primarily clinical in 
nature, with 17 well-equipped clinics 
staffed by physicians of the society 
on a rotation basis. However, both 
day and night house calls are made, 
and diagnosis and treatment may be 
given in a physician’s office at the 
physician’s request. Hospital care 
is authorized by the attending phy- 
sician and paid for by the society. 
Prescribed drugs are dispensed at 
the medical society drug store dur- 
ing the day, or, if dispensed else- 
where after clinic hours, they are 
paid for by the society. 

The physicians are paid by the so- 
ciety on a unit of work basis, ac- 
cording to a set schedule: An office 
or clinic visit is 1 unit; a day home 
'’isit, 3 units ; a night call, 5 units ; 
an obstetrical case, 20 units ; and 
major surgery, 35 units. The cash 
'alue of the unit varies, since the 
funds remaining each month after 
all outstanding bills have been paid 
are prorated among the physicians 
on the basis of the number of units 
of work done. 

The welfare clinics are staffed 
with nurses and clerical personnel 
employed by the local public health 
department, which is located in the 
same building. The clinics and the 
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healtli department also use the sume 
laboratories. 

A Minimum of Problems 

Problems in connection with this 
medical care program are held to a 
minimum, according to the welfare 
director, by the extensive use of com- 
mittees that hear complaints and 
work out necessary changes : a com- 
mittee on hospitalization, a consul- 
tation committee, a clinic committee, 
a drug committee, a complaint com- 
mittee, and a finance committee. 

Among the problems he mentioned 
is “the often legitimate gripe of the 
physicians that persons demand ex- 
cessive services just because there is 
no extra charge for extra services.” 
Another is the fear on the part of 
the patients that public medical care 
will be inferior to private medical 
care. 

To help make the plan function 
smoothly, there are a few restric- 
tions, James said. For example, the 
attending physician may not hospi- 
talize a patient for longer than 2 
weeks without the consent of the 
hospitalization committee ; new 
drugs cannot be used until the drug 
committee adds them to the available 
list. 

Recently, the medical society and 
the welfare board agreed to permit 
the physicians to charge patients $1 
for each house or office call, the 
charges limited to two a month, 
James reported. The practice was 
abandoned after 3 months’ trial on 
the suggestion of the physicians, who 
found that it was “both unpopular 
and unprofitable." 


Samples Union Opinion 
Of Group Care Plan 

A study on how the patient-mem- 
bers felt about the Labor Health 
Institute of St. Louis, Mo., a prepaid 
union group medical and dental plan, 
was reported by Nathan Simon, 
M.D., and Sanford Babushka, M.D., 
interns at Jewish Hospital in St. 
Louis. 


The institute is one of the oldest 
and most successful comprehensive, 
prepayment group practice plans, 
they said. Founded in 1945 by what 
is now the Warehouse and Distribu- 
tion Workers’ Union, AFL, the in- 
stitute provides comprehensive med- 
ical and dental care to 15,000 union 
members and their families, a low- 
income group of semiskilled and un- 
skilled warehouse workers, they re- 
ported. 

The institute’s complete dental 
program makes it unique among 
plans of its type in the United States, 
they declared. 

Financing is by employer contribu- 
tions of 5 percent of the gross pay- 
roll in most of the firms covered and 
provides protection for the union 
member, spouse, and all children 
under 18, they reported. In a few 
shops the employer’s contribution is 
SjA percent of gross payroll and cov- 
ers only the union member, they 
added. 

Findings 

On the basis of a sample of 199 of 
15,000 members they found that : 

Sixty-five percent expressed un- 
qualified approval, 21 percent were 
satisfied but had some criticism, 7 
percent had no opinion, and 7 per- 
cent expressed marked dislike of the 
plan. 

The dislike was correlated with 
dissatisfaction with the patient-doc- 
tor relationship. It appeared that 
people who disliked the plan entered 
it with preconceived ideas which 
precluded their acceptance of the 
plan. 

Members who used the institute 
found the quality of professional 
care satisfactory and were able to 
establish stable doctor-patient rela- 
tionships the same as before joining 
the plan. 

The institute provided about 80 
percent of the total professional 
services of the sample for the year 
studied. The most frequent reason 
for using outside services was a 
strong attachment to a physician 
or dentist not on the staff of the 
institute. 
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Sound Service Statistics 
Measure Achievement 


Sound service statistics are essen- 
tial in maintaining or redesigning 
the original plan of the public health 
program as it progresses, stated Eve- 
lyn Flook, chief, Public Health Prac- 
tice Studies, Division of General 
Health Services, Public Health 
Service. 

The Working Group on Service 
Statistics of the Public Health Con- 
ference on Records and Statistics, 
the National Conference on Evalu- 
ation in Public Health, and the Com- 
mittee on School Health Service Sta- 
tistics of the American Public Health 
Association are promoting the con- 
cept of sound service statistics for 
program management. The working 
group has defined service statistics 
as meaningful numerical measure- 
ments of services rendered to indi- 
viduals and to the community 
through public health programs. 

Statistics which focus attention on 
numbers and kinds of persons served, 
types and amount of service ren- 
dered, and what happened as a result 
of the service are not to be confused 
with traditional activity counts, 
Flook said. True measurements of 
accomplishment cannot be arrived at 
by counting units of service alone, 
she said. 

Sound service statistics can pro- 
vide perspective for judging success 
or failure in achieving stated ob- 
jectives or in making progress 
toward them, she continued, adding 
that service statistics can serve as 
the gauge for distributing or redis- 
tributing resources and for deter- 
mining whether and when program 
operations should be realigned. 


Useful Data 

Flook said that the factor of in- 
terrelatedness was more important 
than any other in the development of 
sound service statistics. Case rec- 


ords of individuals served by the 
health department are an excellent 
source of data, she noted. She con- 
tinued : 

“The units of measurement which 
apply to service rendered must be re- 
lated to such baseline data as popu- 
lation, by age groups; morbidity, 
natality, and mortality; the health 
needs of special groups — not as seen 
by the public health worker alone but 
as also seen by the people; health 
facilities, services, and personnel 
available under public, voluntary, 
and private auspices ; housing, sani- 
tation, nutritional and general eco- 
nomic status of the community ; and 
information reflecting expenditures.” 

In addition to being related to 
baseline data in establishing quanti- 
tative relationships between the 
service rendered and the health prob- 
lems Involved, service statistics, to be 
most useful, should: 

• Be designed to serve a specific 
purpose, such as help define a health 
problem, help measure extent of 
service, help measure progress in 
relation to the problem, help furnish 
a basis for future planning. 

• Be developed in accordance with 
clearly defined program objectives. 

• Reflect service to people — not 


merely enumerate volume of activity 
of the health department staff. 

• Be sufficiently limited in scope 
and volume to justify the time, effort, 
and expense involved in production. 

Preparation of recurrent statisti- 
cal reports can be simplified by mat- 
ing special limited studies in place 
of routine collection of complex mass 
data, Flook added. Short-term 
studies, often based on a sample of 
the total and aimed at answering 
specific questions, are economical 
Frequently, they pinpoint the par- 
ticular problem at issue, she said. 
Well-controlled epidemiological stud- 
ies, with appropriate appraisal of 
differences in effect, are classic ex- 
amples of the use of service statistics 
which show the population affected 
and that unaffected by a particular 
problem, she remarked. 

Flook then outlined how useful 
statistics might shape up for evalua- 
tion of programs. For a single seg- 
ment of a school health program, 
they might include : 

»The school population covered. 

• Number of children examined. 

• Number of children not exam- 
ined who should have been. 

• Number of children with health 
needs. 

• Number of defects or abnor- 
malities for which further attention 
is indicated. 

• Correlation of the abnormal- 
ities found with those corrected. 


Planning and Management - ■ - 


Administrative Management 
Concept Is Supported 

If health officers availed them- 
selves of modern administrative 
practices, they could devote more 
time to medical matters and less to 
administrative duties, stated Mur- 
ray L. Nathan, H.L.B., director, of- 


fice of planning and procedures, and 
Herman E. Hilleboe, M.D., M.P.H., 
commissioner of health, New York 
State Department of Health, Albany. 

Personnel and fiscal management 
have developed into specialties for 
which professional public health of- 
ficers have not been trained, they 
said. 
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Natliau and Hilleboc defined ad- 
ministrative management as overall 
administration rather than any spe- 
cific phase of management or admin- 
istration. Its goal in public health, 
they said, is to create an environ- 
ment in which many persons from 
different disciplines may aid health 
officers to reach a common objective. 

“Administrative management is 
not a catchall for miscellaneous cler- 
ical duties but is an activity involv- 
ing high skills in management and 
operations control," they stated. 
“To handle skillfully a complex ad- 
ministrative problem is as significant 
to the progress of public health as a 
well-executed epidemiological inves- 
tigation of an outbreak of disease." 

Approach to Problems 
One of the features of administra- 
tive management is its systematic 
and analytical approach to problems, 
Nathan and Hllleboe continued. 
Public health activities and objec- 
tives must be analyzed and evaluated 
to determine how well they meet 
the needs for which they were estab- 
lished and whether each activity is 
an appropriate responsibility of gov- 
ernment or of private groups or in- 
dividuals, they stated. Health work- 
ers must define priorities among 
their activities, point out special 
areas for needed research, suggest, 
develop, and test new, programs, 
recommend for adoption only those 
which have had successful tests on 
selected populations, and be alert to 
the appropriateness of a particular 
activity as a govei'nment responsi- 
bility, they said. 

In health department organiza- 
tions, such nonmedical titles as 
“deputy commissioner, administra- 
tive services,” “personnel adminis- 
trator,” and “director of planning 
and procedures,” indicate that, with 
the delegation of important admin- 
istrative duties to persons especially 
trained and experienced, “adminis- 
trative management has come of 
age,” they pointed out. 

Training Personnel 

When the concept of administra- 
tive management has been accepted 


by the health department, the health 
officer has the practical problem of 
acquiring trained personnel, Nathan 
and Hillehoe said. 

Some schools of public health now 
offer courses in iionmedlcal admin- 
istration leading to a master’s or a 
bachelor’s degree in public health. 
A school of public health is an ideal 
place to train these people, they said, 
and joint training of medical and 
nonmedical public health personnel 
should lead to joint working ar- 
rangements in the field. 

In conclusion Nathan and Hille- 
boe stated that a continuing program 
of education, training, and research 
must be carried on in health depart- 
ments to keep personnel currently 
informed of changes in administra- 
tive management and public health, 
to develop new techniques, and to 
put' these techniques into practice 
quickly. Also, administrative man- 
agement personnel themselves must 
take advantage of every academic 
aid offered. 


Philadelphia Simplifies 
Sanitation Records 

A new system for recording sani- 
tation inspections, using a single rec- 
ord form, is employed In Philadel- 
phia’s milk and food sanitation pro- 
gram. 

Morris Shiftman, D.V.M., chief, 
milk and food section, and Paul W. 
Purd om, director, division of air pol- 
lution control and environmental 
sanitation, Philadelphia Department 
of Public Health, reported that the 
system was field tested for a year 
and proved to be successful in op- 
erations research. 

The new record system fits in with 
the new inspection system which was 
adopted several years ago when the 
Philadelphia Department of Public 
Health reorganized the division of 
air pollution control and environ- 
mental sanitation and changed from 
a specialized to a generalized type 
of inspection, Shiftman and Purdom 
stated. Under the new system, the 
sanitarian is responsible for all 


types of inspection of milk and food 
establishments as well as for other 
phases of the environmental sanita- 
tion program. 

They said that the concept of 
sanitation unit operations and 
processes opens up new opportuni- 
ties for the simplification of sanita- 
tion record forms. Multiple forms 
may be replaced by basic single 
forms to include any group of re- 
lated environmental sanitation ac- 
tivities. 

Single Record Forms 

All data are now recorded on a 
single sanitation form and are 
processed by the IBM punchcard 
method, Shiftman and Purdom 
stated. The single form serves 
three purposes: It provides the in- 
spected establishment with a posi- 
tive, clear indication of what is re- 
quired to meet standards and im- 
prove operations; it gives the ad- 
ministrator the information that 
will aid him in program planning 
and evaluation; and it provides 
legal records. 

The single record form does away 
with the need for a separate form 
for each type of milk and food es- 
tablishment, Shiftman and Purdom 
said. In addition to the general 
heading, there are two separate in- 
formation areas on the form. One 
consists of ruled lines and columns 
where the sanitarian lists his rec- 
ommendations to the establishment ; 
the other is a check sheet intended 
solely for departmental information 
and data for the IBM punchcard 
records. 

The sanitation items included in 
the check sheet are selected to cover 
those basic operations and processes 
which are essentially common to 
food and milk establishments and 
which give useful information for 
analysis, they said. The methodol- 
ogy for the choice of items is an- 
alogous to the concept of unit 
operations and unit processes in 
chemical engineering and food tech- 
nology. Extraneous detail has been 
avoided so that the analytical sys- 
tem does not bog down from the 
sheer weight of detail. 
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Uses of Data 

Some of tlie data currently de- 
rived from the record system in- 
clude an enumeration of specified 
sanitation defects found on inspec- 
tions and information as to whether 
these defects have or have not been 
corrected, Shiftman and Purdom 
said. In this way, the degree of 
compliance with any recommenda- 
tion can be measured. Provision is 
made for analysis of survey items 
and for field research projects. 

In conclusion, they stated that the 
completed analyses permit a meas- 
ure of the effectiveness of personnel 
and an evaluation of the methods 
and activities of the organization. 
The problem areas may be pin- 
pointed and success or failure in 
correcting any sanitary defect may 
be measured. 

Executive Must Clarify 
Management Role 

A definition for “management 
personnel development” is to “get 
people to do more than they them- 
selves think they can do," according 
to Virgil K. Rowland, personnel as- 
sistant to the vice president and sec- 
retary, Detroit Edison Co., Detroit, 
Mich. 

Managers frequently do not know 
what is expected of them or what 
they should expect of subordinate 
management personnel because the 
department head has not discussed 
with them the responsibilities of the 
job or the standards of job perform- 
ance, Rowland stated. 

Job descriptions, performance 
standards, and individual evaluation 
of job performance provide a basis 
for improving managerial perform- 
ance, he said. 

Job Descriptions 

A job description should be more 
than a list of the manager's specific 
duties; it should include a state- 
ment that management functions in- 
clude the broader phases of manage- 
ment, such as responsibility for plan- 


ning, controlling and executing; be- 
ing a leader of subordinates; and 
directing the work of others. 

Rowland said that too often job 
descriptions are merely statements 
that the job of subordinates, includ- 
ing managers, is to get the work out. 
The manager’s responsibility is to 
direct others, not to get the work out 
himself, he emphasized. Companies 
which define a manager’s job with a 
description of the duties and respon- 
sibilities of subordinate managers 
are in the minority, he added. 

Performance Standards 

Department heads are apt to feel 
that managers should know what 
their responsibilities are and how to 
carry them out. “We feel that we 
are insulting their intelligence if we 
try to tell them how to be good man- 
agers,” Rowland stated, but it is the 
responsibility of the executive and 
not the personnel director, the in- 
dustrial relations man, or a staff 
member, to talk with the manager 
about his job and the standards of 
performance he is expected to meet. 

Rowland cited the experience of 
the president of a company with his 
sales manager. The man was an 
excellent salesman and the com- 
pany's sales were the envy of its 
competitors. The sales manager had 
been helpful to the president in 
many ways and had set high quotas 
for sales. But, said the president, 

“I still had the feeling that my gen- 
eral sales manager was not part of 
my team.” 

Discussion disclosed that through- 
out a close association of 12 years 
each had suspected that the other 
was unhappy in the relationship, and 
that the sales manager was about to 
go to another company. Further- 
more, the president found that the 
sales manager did not know what his 
job was. “I couldn’t censure him 
for that,” the president said, “be- 
cause I realized that I hadn’t dis- 
cussed it with him.” 

Together, they determined the 
major segments of the sales man- 
ager’s job and a satisfactory level of 
performance, as well as his respon- 


sibility for planning for future 
growth. A few days later, the man- 
ager called a meeting of his regional 
sales managers, and a week later 
they met and set standards for their 
own jobs. That, said Rowland, “is 
management personnel development 
in action.” 

Evaluation of Job Performance 

To be helpful to employees and ef- 
fectively to evaluate their job per- 
formance, management personnel 
must discuss with each individual 
the evaluation of his job. This is 
where management often fails, Row- 
land said. “We do everything but 
talk to the individual about his eval- 
uation. And the reason we don’t do 
it is because our boss, the next man 
above us, has not insisted that we 
do it. We do what the boss inspects, 
not what he expects,” Rowland 
pointed out. 

“The boss must know in what 
areas his employee is doing a good 
job and in what areas he needs to 
improve. . . . Individual evaluation 
of managerial performance is becom- 
ing an accepted philosophy in many 
companies today,” and it is “a re- 
sponsibility that cannot be dele- 
gated,” he emphasized. 

In conclusion, Rowland stated 
that any one of three techniques 
statement of responsibility and au- 
thority, determination of perform- 
ance, and evaluation and discussion 
of his performance with each em- 
ployee-will improve managerial 
performance. When all three tech- 
niques are used and interrelated, 
the results are compounded and the 
improvement begins to be apparent 
in the profit and loss statement 
Companies using these techniques 
can pay their employees more and 
can reduce their production costs, 
he said. 

Michigan Broadens Use 

Of Marginal Punchcard 

An adaptation of the marginal 
punchcard system of recording en- 
vironmental health activities and 
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programs has extended the use of 
this method and has made possible a 
more thorough and intensive admin- 
istrative review of departmental 
functions, according to Vinson R. 
Oviatt, B.S.C.E., M.P.H., engineering 
consultant, hospital unit, Michigan 
Department of Health, Lansing. 

Almost all record systems record 
historical facts, Oviatt stated, but 
assembling information requested by 
other agencies usually is expensive to 
the health department in terms of 
personnel time. Furthermore, he 
said, few record systems provide in- 
formation needed to plan workloads 
within units and departments, to 
justify budget request expenditures, 
and to plan programs, or provide 
bases of communication to the pub- 
lic, to superiors, or between sections 
or divisions of a working unit. 

After studying the relative merits 
of mechanical and punchcard sys- 
tems, three Michigan public health 
workers selected the marginal 
punchcard system as the simpler and 
more economical. The only equip- 
ment needed is a hand punch for 
notching the cards, an alinement 
block, and a sorting needle, Oviatt 
said, although offices having a large 
number of cards to count and sort 
may purchase other equipment which 
will speed up summarization of the 
data. 

The system has a number of ad- 
vantages for reporting and record- 
ing sanitation activities and serv- 
ices, Oviatt stated. These are : rapid 
collection of information ; summari- 
zation of records and data without 
ti .inscription ; only one form neces- 
sary; variation in use with the same 
basic forms; economy in cost of 
equipment and forms and in person- 
nel time; relatively accurate and ex- 
tensive use of quantitative data; 
compatibility of information among 
health departments; and logical bal- 
ance between field and departmental 
use of records. 

Punchcards and Forms 

Tlie marginal punchcard and the 
inspection form are essentially iden- 
tical, with two exceptions, Oviatt 


said. The coding information on the 
card does not appear on the inspec- 
tion form, and a condensed check list 
of sanitation items usually inspected 
at all types of establishments has 
been added to the bottom of the 
punchcard. At the end of the check 
list, several items have been left 
blank for the use of individual sani- 
tarians in recording selected data. 
Several unallocated code sections 
have also been left for coding spe- 
cial studies or data. 

Space has been left on the inspec- 
tion sheet for the sanitarian’s re- 
marks to the operator of the estab- 
lishment and, at the bottom of the 
sheet, for signatures of the inspector 
and the operator. 

Michigan uses a multiple-purpose 
form, Oviatt said, that can be used 
not only for reporting sanitary in- 
spections of all types of establish- 
ments — food, milk plants and pro- 
ducer farms, slaughterhouses, and 
sewage treatment plants — but for 
coding data on all other programs of 
the health department and for re- 
cording complaints. The heading of 
the form has space for the date, 
names of establishment and operator, 
address, establishment number, li- 
cense number, location, and type of 
establishment, and for the name, ad- 
dress, and telephone number of the 
complainant. Individual check lists 
for the different types of establish- 
ments are carried in the sanitarian’s 
notebook. 

Coding and Filing 

The American Public Health As- 
sociation code for reporting sanita- 
tion activities and programs is the 
only code specified for general use 
with the marginal punchcard sys- 
tem, Oviatt stated, and in Michigan, 
this master code has been expanded 
to fit sanitation practices in that 
State. 

Each health unit records the data 
in the same way, although each one 
must work out its own code for geo- 
graphic location and identifying 
numbers of sanitarian and establish- 
ment. 

Each sanitarian notches the 


punchcard when he fills out the in- 
spection form. This not only saves 
office time but insures accuracy in 
coding because if coding is done by 
clerical personnel, some misinterpre- 
tations of the sanitarian’s findings 
are bound to occur, Oviatt empha- 
sized. 

Cards may be filed by program, by 
sanitarian, by area, or by any other 
method that fits the needs of the 
health department, he said, and they 
may be summarized as often as nec- 
essary. Most health departments 
summarize data monthly. 

Other Uses 

Punchcards have been useful in 
recording office activities, such as 
time spent on a special program or 
on program planning, itemizing cor- 
respondence, or recording informa- 
tion, conferences, and staff meetings, 
Oviatt stated. 

In Michigan, monthly reports of 
programs, by activities, enable the 
State health department to evaluate 
health programs with a minimum of 
effort. Among the various uses 
made by individual health units of 
the data obtained by the marginal 
punchcard method are reporting of 
services to political subdivisions, 
providing summaries of activities to 
controlling governmental bodies, 
time and cost analyses, comparison 
of services to different areas, an- 
alysis of work of individual sani- 
tarians, and evaluating and planning 
of programs. 

The system can be used to evalu- 
ate programs, establishments, or geo- 
graphic areas over a period of time 
by comparisons of types and num- 
bers of activities, number of defi- 
cient items, and approval status. 
However, sanitarians and statisti- 
cians in Michigan are exploring other 
adaptations of this method in meas- 
uring the quality of an activity or 
program, Oviatt stated. 

In conclusion, he reported that the 
success of field trials of the marginal 
punchcard system has resulted in its 
continuation in the trial areas and 
in its adoption of health units out- 
side these areas. 


Vol- 71, No. 3, March 1956 


253 



PHR 


APHA 


Conference Report 


Cooperation of Agencies 
Still a Major Goal 

Cooperation between health and 
welfare agencies can be achieved ; it 
can produce improvement in services 
to people; but it is still not often 
practiced. 

This evaluation was the conclu- 
sion of Jonas N. Muller, MD., 
M.P.H., staff director of the Sub- 
Committee on Medical Care, Ameri- 
can Public Health Association, and 
Pearl Bierman, M.A., medical care 
consultant, American Public Wel- 
fare Association. It Is based on 
visits with State and local health 
and welfare department personnel in 
eight States and current reports in 
the literature. 

Jinny different forms and degrees 
of cooperation are found, they speci- 
fied. However, most cooperative ef- 
forts are somewhat remote from the 
recipients of services, and few are 
vigorously directed at health goals. 
Cooperation is rarely explicitly de- 
fined in policy terms, they added. 

Not noncooperation, they ex- 
plained, but simply no relationship 
at all on the administrative level, is 
the usual situation. Many health 
officers, however, informed Muller 
and Bierman that they avoided mak- 
ing any special provisions for health 
services to the indigent for fear the 
health department might be labeled 
as an agency for this group. 


Areas of Cooperation 


The major area of well-defined 
cooperative effort among State agen- 
cies centers around boarding homes 
and such institutions. They are par- 


ticularly cooperative on licensing 
programs, Muller and Bierman 
noted. Such efforts range from con- 
' tractual agreements for the partic- 
ipation of several agencies to in- 
formal but regular visits by field per- 
sonnel of the licensing agency to 
other agencies. In California, for 
example, a tripartite agreement con- 
cerning standards and licensure re- 
sponsibilities for sheltered care facil- 
ities for older people provides for 
consultation services from the State 


departments of public health, social 
welfare, and mental hygiene. 

For the most part, they stated, the 
cooperative efforts in this area are 
effective. But their potential for 
improvement of institutional serv- 
ices has barely been tested. Nor 
have they been sufficient to bring 
about consideration of other areas of 
mutual concern. 

Muller and Bierman pointed to the 
lack of application of preventive 
services through joint effort as the 
most glaring gap. One welfare 
agency head even suggested that any 
notification to welfare clients of the 
availability of preventive services 
would constitufe coercion and that 
it was therefore not an appropriate 
activity, they specified. 

In the field of chronic diseases and 
adult rehabilitation, the situation 
seems to be little better, although 
possible pointers to future patterns 
exist in a few States. In cancer 
control, for example, State welfare 
departments have some responsibil- 
ity in at least eight States. 

At the local level, the greatest evi- 
dence of cooperation is in the area 
of direct services, according to Mul- 
ler and Bierman. Usually, the co- 
operation is among the workers, not 
the agencies, and is informal and 
unplanned. 

Five Basic Goals 

If the preventive approach to 
health and welfare problems is to be 
followed effectively and economi- 
cally, cooperation between health 
and welfare agencies must be greatly 
increased, they declared. They said 
that the following basic goals are 
still to be achieved: 

1. The application of the normal 
program of the health department to 
the welfare population through ac- 
tive cooperation with welfare agen- 
cies. 

2. The development of appropri- 
ate health promotion and disease 
prevention activities in the welfare 
program itself. 

3. Recognition of the opportuni- 
ties for improved health and welfare 
services inherent in areas of over- 
lapping responsibilities, such as the 


licensing of institutions, rehabilita- 
tion, and certain aspects of tubercu- 
losis control. 

4. An increased awareness of the 
social and economic needs of persons 
coming to the attention of the health 
department and a clear understand- 
ing of the responsibilities and the 
potential activities of the welfare 
agency in support of people with 
such needs ; and an understanding of 
health needs and of the resources of 
the health department by the wel- 
fare department. 

5. The development of the neces- 
sary policy and procedures to 
achieve economical and efficient serv- 
ices, without duplication, when sev- 
eral agencies are concerned. 

Annual Fleet Purchase 
Pays in Maryland 

Mileage costs for transporting 
Maryland State Health Department 
personnel have been reduced to 3.1 
cents per mile— a saving of 3 cents 
per mile over former years — by the 
use of an annual fleet turnover plan. 

Clemens IV. Gaines, B.S., chief of 
the department’s bureau of manage- 
ment, described the plan and dis- 
cussed how the reductions in costs 
came about. 

Formerly, Maryland bought 2S5 
automobiles, 230 of which were as- 
signed to rural areas. These cars 
serving 6S0 employees were driven 
an average of 9,500 miles annually 
and were replaced in 6 years or at 
60,000 miles, whichever came first. 
The fleet was managed and serviced 
by an S-man staff in a central garage. 

Under the present plan, new cars 
are purchased on a bid basis at 
prices reflecting wholesale rates. 
They are resold at the end of the 
year to highest bidders, usually at 
prices reflecting the one-third de- 
preciation from retail list prices. 
Thus, Gaines explained, the State 
has the opportunity to purchase a 
new car with little more than the 
proceeds realized from the sale of 
an old one. 
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The figures for 1955 show that the 
department was able to acquire its 
new cars at a cost of about §28.32 
per car, a figure which includes 
$12.70 for the administrative costs 
incurred in selling the old. 

For the same year, the itemized 
nuleage costs in cents were as shown 
in the table below. 

Gaines pointed to the following 
eatures in the plan which have re- 
sulted in reductions in overhead and 
operating costs. 
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® Only regular grades of gas and 
the cheapest separately packaged and 
sealed oil are purchased under 6- 
month contracts with local service 
stations. 

° Garaging of cars has been elimi- 
nated. 

° There is no depreciation from 
injury to the finish, caused by re- 
moval of State or official seals from 
the door; instead, cars use a metal 
tag reading “Official Use — State of 
Maryland.” 


• The purchase of seat covers has 
been discontinued. 

• Instead of buying black cars 
and the cheapest model of one manu- 
facturer, the State buys from the 
manufacturer submitting the lowest 
price for cars which have good resale 
values. 

• Since the cars are new, there 
are few repairs; thus, the central 
garage is scheduled to be vacated 
this year, and only one person will 
be retained to manage assignment 
and repairs. 

• It is planned to assess nominal 
charges on personnel using the cars 
for commuting purposes. 

Since about 165,000 used cars are 
sold each year in Maryland, the size 
of the deal, 286 cars, does not seri- 
ously affect the used car market, 
Gaines said. 

The plan, which saved $S5,000 out 
of $153,000 in 1055, makes it possible 
to use more of the tax dollar for di- 


Mileage costs, in cents, Maryland 


Operating expenses (gas, oil, maintenance and 
repair supplies, and liability insurance cover- 
age). 

Overhead expenses (administrative, renting 
garage, salaries of maintenance people). 

Depreciation 


Total 

1 Included in overhead expenses. 


Differ- 


Before 

After 

ence 

3. 6 

2. 3 

1. 3 

1. 2 

. 8 

. 4 

1. 3 

0) 

1. 3 

6. 1 

3. 1 

3. 0 
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reet health services by clinicians, 
nurses, statisticians, and others, he 
concluded. 

Profile of Health Worker 
Drawn From Yale Project 

The average public health worker 
enters the Held of public health after 
7 years’ experience in other fields. 
His entry into public health is most 
often the result of chance, personal 
contacts, or the inherent attraction 
of the work. In addition to his other 
experience, the average worker has 
had 10 years’ experience in public 
health. 

This picture of the public health 
worker is based on findings of the 
Yale Public Health Personnel Ee- 
searcli Project, which were reported 
in summary form by Edward 31. Co- 
hart, 3I.D., deputy director of health, 
New York City, and Ira V. Hiscock, 
Sc.D., chairman of the department 
of public health, Yale University 
School of Afedicine. (Several de- 
tailed reports of the study have been 
published in this journal.) 

Through interviews, observation, 
and time studies, the Yale project 
obtained information on education, 
work experience, satisfactions and 
dissatisfactions, and activities of 
public health workers. A total of 
1,129 personnel in selected State and 
local health departments in 4 States 
were studied, although not all were 
included in each phase of the proj- 
ect, according to the Cohart and 
Hiscock report. 

Their summary, they noted, pro- 
vides “good approximations of the 
facts, rather than scientifically 
exact descriptions,’’ because of 
State-local differences and the way 
in which the sample of health de- 
partments was selected. Other find- 
ings, as reported in their summary, 
are given below. *. 

Sixty percent of the public health 
workers possess bachelor degrees. 
About 27 percent hold graduate de- 
grees, but only a minority of these 
have degrees in public health. Edu- 
cation in the natural sciences is the 


rule; education in the social sciences 
is uncommon. 

31ost public health workers are 
happy to be in public health, hut 1 in 
7 feels that he would like to work 
elsewhere. 3Iore specifically, un- 
satisfactory conditions of work and 
low salaries are the most frequent 
reasons for discontent. Eelations 
with fellow workers are the greatest 
source of satisfaction. 

Distribution of Working Time 

Distributions of working time to 
public health programs and to spe- 
cific functional categories of activ- 
ity were each studied in one State, 
Cohart and Hiscock stated. On 
these phases of the Yale project, 
they reported the following: 

In local health departments, be- 
tween 33 and 50 percent of all work- 
ing time is devoted to maternal and 
child health ; 25 percent to environ- 
mental sanitation ; approximately 
10 percent, respectively, to com- 
municable disease, tuberculosis, and 
venereal disease; and about 4 or 5 
percent, to chronic disease, mental 
health, industrial hygiene, and civil 
defense, combined. There is some 
overlapping of these divisions. 

In the State health department, 
venereal disease receives major em- 
phasis, closely followed by maternal 
and child health. Orthodox sanita- 
tion programs account for 10 to 15 
percent of the time, but another 20 
percent is devoted to industrial hy- 
giene. Tuberculosis and communi- 
cable disease each takes about 10 
percent of the time. And the re- 
maining 10 percent is devoted to 
chronic diseases, mental health, and 
civil defense. 

About one-third of the time of 
health department personnel is de- 
voted to giving direct services ; one- 
third, to administration and commu- 
nity activities; and one-third, to 
supporting activities. 

Cohart and Hiscock felt that the 
findings of the Yale project “should 
serve as useful preliminary observa- 
tions,” even though future studies 
on a broader base may alter the per- 
centages. “The findings are to be 
looked upon not merely as a descrip- 


tion of existing conditions, but, even 
more, as the necessary information 
for an assessment and evaluation of 
current public health practices, espe- 
cially in relation to factors of ad- 
ministration and personnel," they 
said. 

Record and Evaluate 
In One Technique 

New Jersey has a carefully de- 
signed technique for recording and 
adopting public health programs 
which its proponents maintain can 
minimize subsequent difficulties in 
program operations and simulta- 
neously serve as a potent factor in 
achieving critical evaluation. 

The new technique was described 
by Daniel Bergsma, 3I.D., 3I.P.H., 
and Lawrence 31. Friedrich, 3I.C.E., 
3I.S.P.H.E., commissioner and as- 
sistant to the commissioner, respec- 
tively, New Jersey State Depart- 
ment of Health. 

The method of recording is not an 
end in itself, they stated, but an 
orderly administrative process to 
record and evaluate a plan of pro- 
cedure for each specific, stated goal 
designed to prevent disease or to en- 
hance the health of the community. 

When clearly stated, they declared, 
adopted objectives constitute a sum- 
mary of the need or problem, a re- 
flection of background philosophy, 
a declaration of intent, and the indi- 
cated policy. The adopted activities 
indicate scope; may further clarify 
needs ; usually imply personnel, time, 
space, coordination, and integration ; 
and always imply procedure and 
policy. 

Four Basic Parts 
They explained that plans re- 
corded by this technique contain four 
essential parts: 

Part I contains a statement of spe- 
cific public health needs. This ex- 
presses the lack of anything requi- 
site, or the presence of anything 
harmful, to optimal health, plus the 
concise enumeration of related prob- 
lems. Pertinent statistical data are 
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included. The purposes o£ part I 
are to justify the proposed plan, to 
define the situation, and to provide 
a baseline for measuring progress. 

Part II states the objectives of 
the particular program, the specific 
activities for each objective, desig- 
nates responsibility for each activity, 
and provides the first broad guide- 
lines on cost. 

Part III consists of general guid- 
ance for the program and explicit 
detailed procedures for each activity. 
The third part is designed to pro- 
vide all factual and procedural data 
necessary for an employee with mini- 
mum training to conduct each of his 
activities correctly and is intended 
to leave only carelessness or poor 
judgment as reasons for failure to 
act correctly. 

Part IV contains the predeter- 
mined yardstick or indexes to meas- 
ure progress in terms of the program 
as a unit or of the objectives. This 
consists of a series of built-in eval- 
uation indexes which emphasize ac- 
complishment and quality. 


Three facts stimulate optimal per- 
formance and critical self-appraisal 
of any program writer when the 
method is used, they commented. 
Every item of every program has its 
assigned place on the prescribed for- 
mat and can readily be cross-checked 
by a reviewer. Colleagues and supe- 
riors of a program chief will con- 
structively, but critically, review his 
program and determine by group 
judgment whether or not it is con- 
sistent, adequate, and practical; 
everyone involved is free to, and is 
urged to, send suggestions for im- 
provements to the department head. 

Most programs were rewritten at 
least once or twice, and some three 
or more times before unanimous or 
majority adoption, they said. This 
provided a significant training pe- 
riod for the personnel recording a 
program, strengthened the realism 
and logic of the approach, increased 
efficiency of performance, imparted a 
sense of accomplishment, improved 
morale, and heightened appreciation 
of departmental problems and goals. 


Professional Education, Training 


Agencies Can Aid Schools 
In Preparing Careers 

Health officers must aid the fac- 
ulties of schools of public health in 
Preparing personnel for health agen- 
cies by indicating what they expect 
the graduates to obtain during the 
Period of instruction, stated Henry 
F. Vaughan, Dr.P.H., and Vlado A. 
Getting, M.D., who presented the 
schools’ views on how the teaching 
of public health can be improved. 

Ers. Vaughan and Getting are, re- 
spectively, dean and professor of 
public health practice, University of 
Michigan School of Public Health. 

As personnel, duties, and respon- 
sibilities in health agencies change, 


so courses of instruction must be al- 
tered to meet these needs, they said. 
Whenever possible, the schools 
should anticipate the future needs of 
health agencies and prepare students 
for future duties and responsibilities. 

At present, they said, because of 
the general evolution taking place in 
the character and nature of health 
services, the schools must prepare 
students for any eventuality, be it 
medical care administration or home 
care of the chronically ill. Until 
the health officers can give more 
definition to the future horizons of 
health programs, the schools would 
be derelict in their duty should they 
restrict their teaching program to a 
narrow approach to health matters, 
they added. 


The selection of students is an- 
other responsibility that the health 
agencies share with the schools of 
public health, according to Vaughan 
and Getting. Basic to securing 
good personnel is, of course, the re- 
cruitment of people of integrity, in- 
telligence, morality, and maturity. 
In addition, if the teaching of public 
health is to be improved, the stu- 
dents must be leaders in their chosen 
disciplines, that is, in medicine, 
nursing, health education, engineer- 
ing, or nutrition, for example. 

Vaughan and Getting also felt that 
ideally every student should have 
some public health experience prior 
to matriculation. This experience 
should be planned ; it should be ob- 
tained under supervision ; it should 
be as broad as possible ; and it should 
lead to increasing responsibilities, 
they specified. 

One way of assuring the schools of 
qualified students, they said, is 
through careful selection of candi- 
dates for fellowships by the agencies 
that have fellowship programs. Un- 
fortunately, there are not enough 
fellowships available, they added, 
urging that all State and large local 
health agencies, both official and vol- 
untary, plan specific training pro- 
grams, including intramural post' 
graduate education. 

Theory Into Practice 

“Every course of instruction in a 
school of public health leading to 
a graduate degree should be so de- 
signed that the recipient will be pre- 
pared for the practical application 
of the theory and dogma which he 
has encountered during the school 
year,” Vaughan and Getting empha- 
sized. By this, they said they meant 
that opportunities to relate academic 
instruction to field practice must be 
provided as the program of instruc- 
tion progresses, not before nor after 
the course of instruction. Too fre- 
quently, they pointed out, academic 
exercises are drawn from the files on 
situations of yesteryears rather than 
from situations existing today. 
They recommended a blending of his- 
tory and everyday problems in the 
course of instruction. 
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Along the same line, they men- 
tioned the necessity for the faculty’s 
keeping up to date on public health 
practice. Keeping “one foot in the 
held through active association with 
progressive health agencies” is an 
advantage for the teacher that can- 
not be overemphasized, they said. 

Also of paramount importance is 
the selection of the faculty, Vaughan 
and Getting noted. They described 
the ideal faculty member as “a pro- 
fessional person with a wide variety 
of experiences.” Rarely should a 
person be selected who has not had 
continuing experience in the practice 
of public health, preferably in a local 
health department as well as in a 
State agency, they said. 


Conference Report 


Health Department’s View 
Of Teaching Public Health 


Seven questions related to the 
problem of improving the teaching of 
public health were raised by Frank- 
lyn B, Amos, M.D., and Herman E. 
Hilleboe, M.D., director of the office 
of professional training and com- 
missioner of health, respectively, of 
the New York State Department of 
Health, Albany. 

The gist of their comments on each 
question reflecting the health depart- 
ment viewpoint follows: 

Objectives of the graduate school 
of public health. An analysis of the 
backgrounds of medical M.P.H. can- 
didates in all graduate schools in 
1951-52, as reported by the Commit- 
tee on Professional Education, re- 
veals that there were 98 foreign 
students, 86 native students with 
prior public health experience, and 
33 native students without such prior 
experience. Perhaps those schools 
with a preponderance of foreign stu- 
dents aim chiefly to provide training : 
for foreign public health ; those ’ 
which accept students without pre- i 
vious experience, to provide initial c 
preparation for the job. a 

School admission policies. Relax- s 
ation of the 3-year experiential re- 
quirements for most candidates b 
might solve some recruitment prob- b 


“ 'T b " fc ^ssary professional and 
ity s personal characteristics should be 
alth part of the admission criteria of all 
the schools. Intellectual capacity and 

Professional knowledge should be 
an such as to indicate ability to com- 

levffi "’ 0rk at the master ’ s degree 

J is Curriculum policies. Part of the 
ian problem in setting educational goals 
red is the lack of agreement on the area 
ro- of knowledge to be included in pub- 

2ty l!ea!th ' Tl] e number of electives 
a offered at the schools varies from 15 
ad to 1-7. .More courses in the social 
:ce sciences and administrative sciences 
'al are needed by many schools, 
a Teaching techniques. Prominent i 
researchers do not always have 
teaching abilities. Responsibility for 
assuring the teaching skill of fac- 1 
ulties should be assumed by individ- * 
ual schools. If teachers lack such 1 
skill when appointed, provisions i: 
should be made for their instruction D 
e on teaching arts. ii 

f Integration of field experience and a 
aca Icmic stttdg. The amount of field 
experience required of students by cl 

- schools is minimal. A rotating sys- ic 

- teni of short periods of academic o£ 
f training followed by field experience 

1 might be a better way of integrating ch 
the actual practice of public health t0 
with the student’s instruction in the- pri 
ory. A few schools have approached 1 
this program in the major fields of he' 
study, but such a modification of fi ni 
present schedules would entail meet- cat 
ing a number of new difficulties. !eai 
Problems to be solved would include bav 
maintaining a 12-month staff, finding witl 
satisfactory field training centers, f u i 
and preparing local health depart- 
ments for the addition of field train- H 
ing to their activities. l°°k 

Provision of continuation courses. ta£ ! 
One of the needs of the practicing tIle 
public health worker is constant turn 
study to keep abreast of recent de- metl1 
velopments in his field. Responsibil- said ‘ 
ity for providing short continuation SIl< 
courses for the professional worker P ro = r 
after graduation belongs to the alcohi 
schools. social 

The health department’s responsi- and t 
bility. Health departments should group: 
have active recruitment programs, machi: 


key should help screen applicants 
and recommend to schools only those 
candidates who meet the require- 
ments for advanced work. State 
and local public health training 
needs must be interpreted to budget 
directors by health departments. 
Finally, if public health objectives 
are to serve the continuing need for 
improved health, health depart- 
ments and public health schools must 
sustain a mutual exchange of in- 
formation on current needs. 


Resistance to Change 
Requires Attention 


for To meet the challenge of relatively 
’ac- unexplored areas in public health, 
ud- tke content of health education of 
i eh £ be future must secure changes in 

ms individual and group behavior and 
: on must develop more precise methods 
in stimulating and bringing about 
nd acceptance of such changes. 

Id Nell JIcKeever, M.S.P.H., assistant 
by chief, Public Health Education Serv- 
s- lces > Public Health Service, on behalf 
j c of herself and her chief, Mayhew 
;e Derryberry, Ph.D., spoke on what the 
s changing public health picture means 
b to health education programs and 
>_ practices. 

:1 Health educators, JIcKeever be- 

f lieves, have the responsibility of 
f finding ways of accelerating indi- 
cated behavior change in the way 
. least upsetting to the established be- 
, havior pattern of the people and 
within their potentialities. 

F uture Programs 
Health education will continue to 
look to the natural and developmen- 
tal sciences for its content, but at 
the same time it will continue to 
turn to the social sciences for its 
methods and techniques, JIcKeever 
said. 

She forecast that future health 
programs can expect to deal with 
alcoholism, and its emotional and 
social implications ; with suburbia, 
and the impact of large population 
groups on obsolete administrative 
machinery; with varying population 
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groups, and the educational and 
social problems accompanying inte- 
gration. Still others will attempt to 
bring effective public health meas- 
ures to new industrial areas, over- 
crowded school systems, limited re- 
habilitation areas. 

The medical education of tomor- 
row will demand creative, imagina- 
tive experiences to enrich the quality 
of medical and community leader- 
ship, she continued. Patient educa- 
tion, at present an example of how 
ideal learning situations are too 
often blocked by apprehensions and 
misunderstandings in emotionally 
charged situations, will present still 
another challenge, she noted. 

Education should be ready to sup- 
ply more scientific determination of 
the situation, to test methods to over- 
come the individual’s and group's re- 
sistance to change, and to provide 
objective measurement of behavior 
change, she said. Education should 
know when to use the instruments 
and investigative procedures that are 
already available, she added. 

Social Science Research 

McKeever was of the opinion that 
the effective adaptation of social sci- 
ence techniques to health education 
will require both a closer working 
leiationship with social scientists in 
Practical field operations and more 
training in social science for health 
educators so that they will feel se- 
cure working in the behavior area. 

Public health practitioners who 
are seeking an all-purpose answer to 
•row- to strengthen the process of 
health education may be overlook - 
mg the necessity for thoughtful 
diagnosis of the educational prob- 
lem involved in getting people to 
euefit from the medical discoveries 
°f the day, she believes. 

Eor improvement in health to be 
achieved by the constructive action 
°f individuals and groups, there is 
need for understanding, need to diag- 
nose the individual's behavior, his 
beliefs, his motivations, his goals, 
and at the same time to acquire 
knowledge of the group’s goals, tra- 
ditions, beliefs, practices, values, and 
cultures, she said. 


The public health profession, and 
health education In particular, can 
benefit from: (a) social scleuce 
studies focused ou the individual's 
attitudes and past experiences that 
facilitate progress or create harriers 
to change, ( 6 ) insight into the lead- 
ership-followership patterns estab- 
lished by the people, (e) exploring 
the accepted channels of communi- 
cation, and (d) considering the ob- 
jective advisability of change and 
the individual's or group’s accept- 
ance of change. 

She cited tiro publications of Earl 
C. Kelley, Benjamin D. Paul, Fill- 
more H, Sanford, Kurt W. Back, 
Henry Clay Lindgreu, Kurt Lewin, 
and Margaret Mead as making con- 
tributions applicable to the solution 
of educational problems in these 
areas. 


“Unaccustomed as I am . . 

No Excuse at Tulane 

Keeognizing that knowledge in 
public health does not by itself al- 
ways make an effective public health 
officer, the department of tropical 
medicine and public health of Tulane 
University offers two courses in oral 
communication for students work- 
ing toward the M.P.H. degree. 

Both courses are taught by John 
M. Erickson, assistant professor of 
business administration, who de- 
scribed the university’s experiment 
in “breaking the communications 
barrier.” 

Tutane requires the oral presenta- 
tion of a previously written term 
paper before students and faculty at 
the end of the academic year. 
Erickson said that- dissatisfaction 
with poorly delivered papers plus 
realization that students were not 
well equipped to use tk* substantial 
body of knowledge they possess led 
to making the courses a regular part 
of the public health curriculum- 

All public health officials should 
be able to communicate to other re- 
sponsible officials and to the general 
public the significance of their work 


and what it means to the average 
citizen, he said. 

If students could do no more than 
read their papers, they could not be 
effective in presenting their needs 
for an annual budget, in presiding 
over staff meetings, or in seeking 
luncheon club support for health 
campaigns, Erickson said. The Tu- 
lane courses not only duplicate these 
situations but provide opportunity 
for panel-type discussions before hy- 
pothetical audiences and for train- 
ing in the handling of hecklers. 

The beginning course gives prac- 
tical experience in a public speaking 
situation and is a required G hours 
a week during the first quarter of 
the academic year. The work is 
designed to enable students to use 
the basic principle of communica- 
tion, nameiy, that the speaker must 
secure and hold the attention of the 
audience on those ideas that tend 
to make the audience respond as the 
speaker wishes it to respond. 

Along with the development of 
good speaking habits, the stndent 
learns to think in terms of his au- 
dience and to phrase his thoughts 
in words to which the audience will 
give the same meaning that he gives. 

The second course teaches use of 
the oral communication principle in 
group situations. It is elective, and 
meets 2 hours a week in the second 
quarter. The student participates 
in informal committee work pre- 
paratory to a formal meeting in 
which the desired end is sought. 
Both situations are related to each 
other in organizational concept. 

The courses have produced the 
desired development in effective oral 
communication, he continued. Stu- 
dents who were unable in the early 
classes to achieve directness in talk- 
ing to others have changed into con- 
fident but not overconfident individ- 
uals. They show they have learned 
how to motivate audiences. Im- 
proved speaking manner, ease, and 
poise before a group, and the ability 
to convey ideas are the most obvious 
results, but most important, Erick- 
son said, is to watch the growth of 
a personality as it finds new means 
to make life effective. 
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During the first sessions of a class, 
students show some resentment 
about a course which they consider 
out of place in a public health cur- 
riculum, lie continued. The resent- 
ment is replaced by enthusiasm when 
they see their fellow students pro- 
gress in the presentation of ideas. 
The improvement in the presentation 
of the term papers has been so 
marked that the faculty is convinced 
of the value of the courses. Gradu- 
ates in their subsequent careers 
frequently refer to the value of the 
training. 

Offer Sanitation Training 
In New York Program 

New York State’s comprehensive 
training program is offered before 
and during employment in order to 
provide competent, qualified sanita- 
tion personnel, according to Mere- 
dith H. Thompson, Dr.Eng., assistant 
director, bureau of environmental 
sanitation, New York State Depart- 
ment of Health, Albany. 

Sanitation personnel receive co- 
ordinated and complete training. A 
full-time sanitation training special- 
ist directs the program, he declared. 
The training unit plans, coordinates, 
and conducts most short courses for 
sanitation personnel. 

Unless an efficient and continuous 
training program is provided, per- 
sonnel cannot be expected to work at 
peak efficiency, he asserted. 

The sanitation training program is 
part of the State public health train- 
ing program for all department per- 
sonnel. Tlie State health depart- 
ment is convinced that coordinated 
and interdisciplinary training is 
basic to the team approach to public 
health problems, he stated. Train- 
ing for health oflicers in New York 
State began in 193-1, for public health 
nurses in 1936, for statisticians in 
193S, for nutritionists in 1915, for 
health educators in 191S, and for 
sanitation personnel in 1951. 

Preservice Training 

Preservice training for sanitary 
inspectors may be an eligibility re- 


quirement to a beginning permanent 
position. The beginning permanent 
sanitary inspector in local health de- 
partments must have a high school 
education and 2 years’ public health 
experience, he said. 

These personnel ordinarily cannot 
obtain the prerequisite experience, 
and, consequently, a 3-month train- 
ing course, approved by the New 
York State Public Health Council, 
has been made available and is ac- 
cepted as the equivalent of 1 year’s 
experience. The New York Field 
Training Center, at Mt. Vernon, N. Y., 
is a cooperative venture of the Pub- 
lic Health Service and the New York 
State Department of Health. The 
trainee may be granted a waiver by 
the public health council from the 
necessity of a second year of experi- 
ence, Thompson explained, and thus 
he may be employed while he obtains 
the second year’s experience. 

Inservice T raining 

Inservice training prepares per- 
manent personnel for progressively 
responsible or specialized positions, 
he said. Such training ranges from 
short orientation courses to a full 
year of academic study leading to a 
master’s degree in sanitary engineer- 
ing or public health. 

Orientation is scheduled as soon 
as possible after permanent employ- 
ment. About 1 week is spent in non- 
sanitation units of the health depart- 
ment in order to give the employee 
needed knowledge of the overall ob- 
jectives, policies, and activities of 
the entire department, Thompson 
reported. 


The employee receives about 11 
weeks of orientation in sanitation. 
He spends 3 weeks in the central 
office and 8 weeks in various field 
offices, observing and working, he 
explained. After this first orienta- 
tion, further orientation is continued 
during the succeeding years on a less 
formal basis. 

Subjects for the short 3- to 10- 
day nonacademic courses include 
epidemiology, basic bacteriology, bac- 
teriology of water and sewage, bac- 
teriology of milk and food, sanitary 
chemistry applied to water, sewage, 
milk, and food, statistics in sanita- 
tion, refrigeration, dairy farm sani- 
tation, milk pasteurization, plant 
sanitation, food sanitation, public 
water supplies, basic radiological 
health, radiological health instru- 
mentation, educational methods, pub- 
lic speaking, and public health ad- 
ministration. 

Courses are held throughout the 
State to accommodate city and coun- 
ty personnel and are given by health 
department or university specialists. 
Although attendance is not compul- 
sory, Thompson commented, courses 
are usually oversubscribed and some 
applicants must wait until the class 
can be repeated. Attendance is usu- 
ally limited to from 12 to 20 persons. 

AH State health department per- 
sonnel are permitted to apply f° r 
and, if accepted, to attend those 
courses in which they are interested. 
Generally, an employee may attend 
two 1-week sessions per year, Ibornp- 
son said. Selected engineers and 
sanitarians may be authorized to at- 
tend universities and • colleges for 
formal academic training. 


Child Health Services 


Georgia Canvass Finds 

Handicapped Children 

The greatest single need in the re- 
habilitation of handicapped children 
is for family counseling, stated Sam- 


uel M. Wishik, M.D., M.P.H., profes- 
sor of maternal and child health, 
Graduate School of Public Health, 
University of Pittsburgh, Pittsburgh, 
Pa. 

A study made by the Cerebral 
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Palsy and the Crippled Children’s 
Societies of Georgia indicates that 
an estimated 10 percent of all chil- 
dren under 21 years of age have one 
of the 12 handicaps included in the 
study. Most of the handicapped 
children have more than one dis- 
ability, he stated. 

The Georgia study, according to 
Wisliik, is the first attempt to esti- 
mate for a single community the 
prevalence of 12 handicapping con- 
ditions— cerebral palsy, cleft palate 
and lip, cosmetic abnormalities, epi- 
lepsy, eye disease and disturbance of 
vision, hearing impairment, heart 
disease, mental retardation, ortho- 
dontic and orthopedic conditions, 
personality disturbance, and speech 
difficulty. 

Case Reporting 

Both professional workers and in- 
terested citizens took part in the 
study, Wishik said. All persons in 
the community were requested to re- 
port to the local health department 
children whom they suspected of 
being handicapped. Copies of a set 
of questions were given wide pub- 
licity through churches, stores, news- 
papers, and other means. Parents, 
Physicians, nurses, teachers, school 
health workers, neighbors, and 
friends of the children reported their 
handicaps to the societies. 

Following 3 weeks of voluntary re- 
porting, a sample canvass was made 
of every 10th household. The can- 
Tass technique was the more suc- 
cessful ; only one-fourth of the handi- 
capped children found in the sample 
households had been reported volun- 
tarily. in general, handicaps found 
through canvass reporting included 
mss severe ones which were not dis- 
covered by the voluntary method, 
Wishik noted. 

Clinics 

Ten clinics were set up for the 12 
iagnoses. Four to ten professional 
disciplines were represented on each 
clinic team, and, he emphasized, all 
Professional services were given 
without charge. 

All children were classified accord- 
lng to a presumptive or'working di- 


agnosis made by a pediatrician on 
the basis of reports received. A 
sample was then drawn for each 
diagnosis, and S5 percent of the can- 
vass report cases and 41 percent of 
the voluntary report cases were in- 
vited to the clinics. The percent- 
ages seen were 03.5 and 33.1, 
respectively. 

The responsibilities of the clinic 
teams were : to confirm, deny, or cor- 
rect the presumptive diagnosis; to 
assess the functional disability of 
each handicapped child; and to es- 
timate the services needed by each 
child. 

Among the voluntarily reported 
patients, diagnosis was confirmed 
for 03.4 percent and 77 percent were 
found with some handicap. These 
percentages were slightly lower (51.4 
and 64 percent) for cases reported 
by canvass workers, Wishik said. 
But even so, Wishik found that the 
canvass was 50 percent more effec- 
tive than voluntary reporting in dis- 
covering the needs of handicapped 
children. 

The number per 1,000 children un- 
der age 21 with any handicap was 
10S. The numbers per 1,000 with 


each diagnosis were: 

Cosmetic abnormality 43 

Mental retardation 40 

Personality disturbance 29 

Speech difficulty 29 

Eye disease and disturbance of 

vision 24 

Hearing impairment 19 

Orthopedic condition 17 

Orthodontic condition 16 

Heart disease 10 

Cerebral palsy 5 

Epilepsy 4 

Cleft palate and lip 1 


The average number of diagnoses 
per child was 2.2, and the percent- 
ages of children with multiple 
diagnoses were: 


Number Percent 

diagnoses handicapped children 

1 32 

2 30 

3 19 

4 12 

5 6 


In assessing disability, distinction 
was made between the child’s per- 
sonal adjustment to his handicap 
and maladjustment of his family 
to the situation, Wishik stated. 
Assessment of the degree of social 
rejection was based on community 
attitudes toward factors such as 
ugly appearance or strange-sound- 
ing speech. Each child’s problem 
was considered individually. There 
was little correlation between the 
degree of physical disability and the 
child’s vocational limitation, his 
family’s reaction, and society’s re- 
jection. 

The association of mental retarda- 
tion and personality disturbances 
with certain physical handicaps 
emphasizes the importance of psy- 
chology and psychiatry in crippled 
children’s programs, Wishik said. 

Estimates of services needed by 
each child were made at a staff con- 
ference. All the children needed 
diagnostic appraisal and a plan of 
care. About 70 percent needed coun- 
seling or guidance or their parents 
needed education ; about 10 percent 
needed institutional care, lie stated. 

To meet the need for family coun- 
seling, new administrative patterns 
were recommended, such as local 
field extensions of a rehabilitation 
center, direct focus on patients by 
social workers in health depart- 
ments, major units for the handi- 
capped in voluntary child and family 
agencies, and specialized programs 
attached to a coordinating or re- 
ferral agency. “Close working re- 
lationship between counseling and 
other service programs is, of course, 
essential,” Wishik emphasized. 

Childhood Chronic Illness 
Control Progress Reviewed 

Chronic illness and disability are 
not limited to old age but are found 
also in children and young adults, 
stated Thomas E. Shaffer, M.D., pro- 
fessor, department of pediatrics, Col- 
lege of Medicine, Ohio State Univer- 
sity, Columbus, in reviewing progress 
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in controlling the common chronic 
diseases of childhood. 

Although most chronic diseases 
cannot be cured, many can be pre- 
vented, Shaffer said. The progress 
of many more can be halted, and 
handicapping disability can be pre- 
vented if the disease is discovered 
and treatment is begun early. Pe- 
riodic health appraisals and medical 
screening of school children are dis- 
covering many chronic illnesses dur- 
ing childhood, before the disease 
process is far advanced, he added. 

“We know how to control rheu- 
matic fever,” he said. The problem 
is recognition of the streptococcal in- 
fections in children, administration 
of penicillin when the infections oc- 
cur, and teaching parents the impor- 
tance of continuing prophylactic 
treatment even thougli their children 
appear to be in good health. Diag- 
nosis of rheumatic fever on physical 
examination is difficult, Shaffer 
stated, but reliable and clinically 
practical laboratory tests are avail- 
able and can be carried out in most 
laboratories. 

Congenital Heart Disease 

X-rays, often supplemented by in- 
jection of materials into the blood 
stream to outline blood vessels and 
heart cavities, examination of blood 
samples taken directly from the 
heart, and electrocardiograms have 
made it possible to diagnose malfor- 
mations of the heart with “almost 
the exactitude of engineering,” Shaf- 
fer continued. Persons formerly 
faced with lifelong chronic disability 
because of malformed hearts can 
now be made normal, physically, 
through surgery, he stated. 

Epilepsy and Diabetes 

The electroencephalograph for di- 
agnosis and medication with new 
nonsedative drugs are the two most 
notable recent advances in the con- 
trol of epilepsy, Shaffer said. None 
of the antiepileptic drugs in use to- 
day cause mental deterioration, he 
stated, and all epileptic manifesta- 
tions can usually be suppressed with 
the newer drugs, singly or in combi- 
nation. Radical surgical procedures 


are available for those who do not 
respond to medical treatment. 

Medical control of the disease has 
made it possible for epileptics to go 
to school with other children, to de- 
velop normally, and to go on to 
normal employment later in life, 
Shaffer said. Public realization of 
the fact that only a small percentage 
of epileptics are retarded mentally is 
increasing. 

Tile development of insulins that 
can be taken only once a day is prob- 
ably tiie most important advance in 
tile control of diabetes since the dis- 
covery of insulin in 1022, Shaffer 
said. So-called regular insulin had 
to be given before each meal and 
often at bedtime. Since 1 child in 
2,000 under the age of 15 years has 
diabetes, the effect of such a radical 
change in the insulin schedule upon 
tiie feelings of children about their 
disease and their social relationships 
in school and elsewhere is obvious, 
Shaffer stated. The current 
tendency to permit growing diabetic - 
children to choose their food has also 
helped them to be considered as 
normal children, particularly in the 
classroom. 

Shaffer said that medical science 
still has a “giant-size” step to take, 
the discovery of insulin that can be 
taken by mouth. 

Cerebral Palsy and Tuberculosis 

The rehabilitation of cerebral pal- 
sied children so that they can live 
and work to the limit of their capac- 
ity is an outstanding advance in the 
cooperative treatment of chronic 
disease, Shaffer stated. Another 
milestone is the combination of 
special education and therapy — 
physical, occupational, and speech — 
in the treatment of cerebral palsy. 

Location of active tuberculosis 
among adults and their prompt iso- 
lation and treatment have greatly re- 
duced the chances of infection in 
children, Shaffer said. Drugs can 
prevent tuberculous infection, even 
as they halt progress of the disease 
among adults, he said. 

Obesity and Cancer 
Obese children are no longer con- 


sidered to be suffering from endo- 
crine disorders, and treatment is 
directed toward controlling calories 
rather than prescribing thyroid and 
sex gland hormones, Shaffer stated. 
Obesity in childhood is often the 
result of the emphasis on weight 
gain in infancy, he said, and parents 
come to believe that plumpness is 
synonymous with health and happi- 
ness even after their children are no 
longer infants. 

Health education and periodic 
health examinations contribute to 
the control of cancer, one of the 
most frequently fatal diseases of 
childhood. Radiation of tumors and 
surgical removal of new growth save 
the lives of children whose cancers 
are diagnosed in early stages, and 
chemotherapy has prolonged life in 
certain blood diseases. Medical 
treatment for the present is limited 
to the means of interrupting or re- 
ducing the progress of cancer dis- 
eases, Shaffer said in conclusion. 

Cites Ten Principles 
For Rehabilitation 

Recent advances in rehabilitating 
chronically ill adults may be applied 
to restore handicapped children to 
normal daily living and activities, 
according to representatives of the 
bureau for handicapped children, 
New York City Health Department. 

Discussing the new techniques 
were: Helen M. Wallace, M.D., for- 
mer director of the bureau and now 
director, department of public health, 
preventive medicine, and industrial 
hygiene, New York Medical College, 
and Jerome S. Tobias, M.D., bureau 
consultant in physical medicine and 
rehabilitation and professor and di- 
rector, department of physical med- 
icine and rehabilitation, New York 
Medical College. 

Also : Robert S. Siffert, M.D., sen- 
ior orthopedic consultant to the 
bureau ; Margaret A. Losty, R.N., co- 
ordinator of the bureau’s hospital 
consultation program ; and Caroline 
H. Elledge, chief medical social work 
consultant to the department 
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Ten Principles 

They outlined 10 basic considera- 
tions for administrators and clini- 
cians planning for the maximum res- 
toration of handicapped children in 
the community. 

1. The employment of a consultant 
in physical medicine and rehabilita- 
tion is as necessary as other medical 
consultants. His assistance might 
develop and evaluate physical medi- 
cine and rehabilitation services and 
develop standards for a department 
of physical medicine and rehabilita- 
tion. He might supervise the train- 
ing in rehabilitation techniques for 
personnel in health departmments, 
institutions, and crippled children’s 
agencies. 

2. Personnel on the staffs of in- 
stitutions, crippled children’s agen- 
cies, and health departments need 
training in the principles of maxi- 
mum self-sufficiency which are being 
taught to patients. With the newer 
knowledge of rehabilitation tech- 
niques, the teaching of activities of 
daily living, such as feeding, dress- 
ing, toilet care, wheelchair transfer, 
ambulation, gait training, to chil- 
dren in institutions and at home 
could become dynamic. 

3- The training program should be 
developed, both for the faculty and 
trainees, along the multidiscipline 
approach, which requires a battery 
of professional skills. The approach 
should result not in replacement of 
one type of professional worker by 
another but rather in a supplemen- 
tation of one by the other and should 
apply to the initial evaluation of the 
Patient, periodic reevaluation, con- 
tinuous supervision, and counseling 
of the patient and his family. 

4 - Services for the rehabilitation 
of handicapped children and adults 
must be coordinated and integrated. 
Chronic illness does not magically 
begin at any age. The artificial sep- 
aration of the “under 21” and “over 
21” age groups merely confuses com- 
munity planning with the resulting 
duplication of efforts, funds, and 
services. 

5- Since rehabilitation of the 
handicapped child is frequently not 


accomplished on a short-term basis, 
long-term care is often essential. 
Frequently the term has incorrectly 
meant long-term institutional care. 
It should imply the necessity of con- 
tinuity of care, supervision, and re- 
habilitation for the child whether he 
is an inpatient or outpatient, whether 
he is at home, in school, in job 
training, or at camp. 

G. If medical advances are to be 
made in improvements of methods, 
and if fiscal authorities and the pub- 
lic are to be convinced of the value 
of rehabilitation programs, studies 
are needed to develop even such 
basic evaluation data as the rehabili- 
tation results to the individual pa- 
tient for a given period of time, the 
most effective and successful tech- 
niques in certain types of disabili- 
ties, and the cost of rehabilitation 
per patient for each diagnostic 
group, by institutions and so forth. 

7. The community’s existing serv- 
ices and resources, available per- 
sonnel, and public and professional 
interest are key factors in deciding 
priorities. A priority system must 
be established in the early stages of 
a program. Carefully worked out 
standards are essential to guide par- 
ticipating institutions as well as ac- 
crediting groups in approving ade- 
quate acceptable services for a 
payment program. 

S. Quantitative and qualitative 
knowledge of existing services and 
resources and of current gaps in 
patient care should include : services 
provided by the hospitals and con- 
valescent homes, resources for the 
homebound group of children, serv- 
ices provided at school, vocational 
resources, recreational programs, 
transportation facilities, long-term 
residential or custodial services, and 
the foster and child welfare services. 

0. Close cooperation with the 
State and local agencies responsible 
for the administration of the newer 
Federal legislation would seem es- 
sential. The Hill-Burton and Voca- 
tional Rehabilitation Acts provide a 
means of improving and expanding 
services for handicapped children. 
Personnel engaged in crippled chil- 


dren’s programs already have con- 
siderable knowledge about current 
services and facilities. 

10. Purchase of care on a cost 
basis is vital, for if this cost, usu- 
ally high, is not met in some way, 
then services are automatically de- 
creased by reduction of personnel. 
Some essential services therefore 
will not be provided, and rehabilita- 
tion will lose effect. Logical sources, 
in addition to the patient and his 
family, are the categorical voluntary 
agencies and governmental agencies. 
Official and voluntary sources of 
funds should be regarded as supple- 
menting each other in their grants, 
payment of salaries, development of 
new services, strengthening of exist- 
ing services, purchase of equip- 
ment, research projects, training of 
personnel. 

Immunization Programs 
Miss Many Infants 

Immunization programs against 
diphtheria, tetanus, pertussis, and 
smallpox cannot be assumed to reach 
all of the children in a rural area 
during the first year of life, accord- 
ing to Alice B. Tobler-Lennhoff, M.D. 
deputy health officer of Maryland. 
In fact, she said, if the experience of 
one Maryland county is typical, they 
fall far short of the goal. 

Every effort was made to immu- 
nize every child in rural Calvert 
County, Tobler-Lennhoff stated. A 
study showed that 59 percent of all 
the children born in the previous 
year (1952) had received partial’im- 
munization and only 44 percent had 
received the complete immunization 
course (3 injections). Tobler-Lenn- 
hoff also found that the smallpox 
vaccination program in this county 
was even less effective ; only 107 out 
of the 412 in the study group had 
been vaccinated. 

The immunization and smallpox 
vaccination status on December 31, 
1953, of the 412 children born in 1952 
in the study area — 1G4 white and 
24S nonwhite — are shown in the 
accompanying table. 
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During the past 5 years the county 
health department, according to 
Tobler-Lenuhoff, lias been conduct- 
ing child hygiene conferences and 
has offered pediatric consultation to 
parents. Clinics in speech, hearing, 
mental hygiene, and vision are held 
at regular monthly intervals, in ad- 
dition to a bedside program. All new 
parents were informed by postcard 
about health department facilities 
for their infants and given a recom- 
mended immunization and vaccina- 
tion schedule. 

Of the nonwhite children, GO per- 
cent had received some immuniza- 
tion while only 55 percent of the 
white children had. However, 47 
percent of the white group and only 
40 percent of the nonwhite group had 
completed their immunizations. 

Twenty-two of the white children 
were immunized by health depart- 
ment personnel and G7 by private 
physicians, whereas 131 of the non- 
white were immunized by the health 
department and 22 by private physi- 
cians. Eleven white and G5 nonwhite 
children were vaccinated by the 
health department and 22 white and 
9 nonwhite by private physicians. 

Of the 124 children neither im- 
munized nor vaccinated by December 
31, 1053, 24 were reported as having 
never been sick and having no medi- 
cal supervision, according to the an- 
swers on a questionnaire. A large 
number, though seen by physicians 
for illness, rarely had checkups. The 
same was true for the partially im- 


munized. A majority of the children 
were taken to their family physicians 
or clinics fewer than G times a year. 

Despite intensive educational ef- 
forts, 41 percent of the children were 
not immunized by December 31, 1953, 
when ideally all immunizations 
should have been completed. Data 
not included in this study show that 
a large number of these children did 
receive immunizations in the early 
months of 1954. 

V accination v. Immunization 

Reasons given by Tobler-Lennhoff 
for the difference in accomplishment 
between vaccination and immuniza- 
tion included the following : 

Smallpox vaccinations are not 
given during the summer months; 
during the winter months they are 
often put off on account of illness. 

DTP immunizations start earlier, 
at the age of 3 months, giving those 
who attend clinics or go to a doctor 
irregularly a better chance to get at 
least a partial immunization. 

Absences of known instances of 
smallpox for many years may have 
engendered some indifference to 
vaccination. 

Ignorance of the State law requir- 
ing vaccination within 1 year after 
birth, its lack of enforcement, and 
the rigid enforcement of the school 
law requiring vaccination before a 
child enters school may have led to a 
general belief there is no need for 
early vaccination. 


Technical Development Key 
To Child Health Plans 

An effective national or interna- 
tional maternal and child health 
program must take into account the 
stage of technical development in a 
country, according to Louis J. Vcr- 
hoestraete, JI.D., M.P.H., medical 
officer, adviser in maternal and 
child health, Pan American Sani- 
tary Bureau, Regional Office of the 
World Health Organization, Wash- 
ington, D. C. 

Infant and childhood mortality 
patterns are closely related to tech- 
nical and economic advances, he 
found, in comparing areas of differ- 
ent degrees of technical development. 

In areas, containing one-fifth of 
the world's population, the infant 
death rate is lower than 50 per 1,000 
live births; in other areas, with 
three-fifths of the world's people, 
there are about 100 or more infant 
deaths per 1,000 live births. 

In the technically less developed 
areas, the mortality pattern points 
to emphasis on programs that will 
control the major communicable dis- 
eases and improve sanitation and 
nutrition, Verhoestraete observed. 

Excess mortality in these areas 
extends throughout childhood but 
focuses particularly on the age 
groups of 0 to 1 year and 1 to 4 years, 
the data showed. The main causes 
of childhood mortality are the 
gastrointestinal, respiratory, and 
other infectious and parasitic dis- 
eases, all preventable and essentially 
dependent on environmental circum- 
stances. 

In the technically advanced coun- 
tries, the low mortality rates in the 
1 to 4 age bracket reveals that en- 
vironmental causes of child mortal- 
ity are well under control. Neonatal 
mortality, less dependent on the 
safety of the general environment 
than childhood survival, has become 
the outstanding problem, he said. 

Expansion of general health pro- 
grams and development of specific 
maternal and child health activities 
are the remedial measures for the 
high childhood mortality in the tecli- 


DTP immunization and smallpox vaccination status of 412 children 
‘ born in Calvert County, Md,, in 1952 on Dee. 31, 1953 


Status 

White 

Non- 

white 

Total 


89 

153 

94-9. 


48 

76 

124 


27 j 

19 

46 

Total- 

164 

248 

412 


33 

74 

107 

Vaccinated ^smanpu.v 

104 

155 

259 


27 

19 

46 


164 

248 

412 
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nically less developed areas, lie 
observed. 

In cognizance of probable slow de- 
velopment in many areas, particu- 
larly in rural localities handicapped 
by limited health and medical facili- 
ties, Verlioestrnete suggested that 
the immediate programs aim at 
well-defined and limited objectives 
rather than an inclusive approach. 

Proposed Measures 

He offered a number of measures 
that may be applied by a team con- 
sisting of a semiprofessional nurse, 
an untrained village midwife, a 
teacher, and a sanitarian, with med- 
ical advice available on a visiting 
basis. 

Breast feeding, he said, should be 
accepted as the surest life-saving de- 
vice in an unhygienic environment 
since it provides safe nutrition and 
reduces opportunities for gastro- 
enteric infection. 

The nutritional problems of the 
weaning and postweauing periods, he 
continued, are most important in 
these areas, and improved nutrition 
for the lactating mother will help her 
feed her child more successfully for 
longer periods. Early feeding with 
available animal or vegetable pro- 
tein, often imperative, should be 
truly supplementary rather than a 
replacement of breast feeding at 5 
to G months. 

In preventing the spread of 
diarrheal disease, he said, recent 
evidence has indicated that quan- 
tities of readily available water for 
personal and household use may be 
more effective than a limited supply 
of sanitary water. This knowledge, 
be believes, will influence future 
hater supply policies in rural areas. 

For children with diarrhea, he 
suggested a treatment method that 
may he safely applied by semi- 
professional and auxiliary nurses 
to reduce fatalities. Rapid dehydra- 
tion is a major contributing factor 
to deaths from diarrhea, he said. A 
simple method of rehydration con- 
sists of early ingestion of water with 
sugar and salt or of a simple glu- 
cose and electrolyte mixture. 

Verhoestraete advocated caution 


in trying to promote with too much 
zeal the Western patterns of child 
rearing, which are themselves still 
in the formative phases. 

In the fields of “harmonious 
growth and development," women in 
the technically less developed areas 
are not necessarily at a disadvan- 
tage, he said. Many of them seem 
to have a capacity for adjusting, 
without stress, to their pregnancy 
and prospective childbirth and to 
establish with ease stable emotional 
relationships with their newborn in- 
fants. In these circumstances, 
Western women seem, at present, to 
be more frequently in need of profes- 
sional guidance and reassurance, lie 
pointed out. 


Fetal Death Factors 
Studied in New York 

Ectopic pregnancy and spontane- 
ous fetal death occur more fre- 
quently among nonwhite women than 
among white women, according to a 
study of the 5S,2S5 fetal deaths re- 
ported in New York City in 1952-54 
(see table). 

The ratio of ectopic pregnancies 
to 1,000 live births was 6.S for non- 
white women and 2.2 for white 
women. The spontaneous fetal 
death ratio was 153.5 for nonwhite 
women and 72.9 for white women. 


This study, which provides such 
data on a eommunitywide basis for 
the first time, was reported by Carl 
L. Erhardt, director of the bureau of 
records and statistics, and Harold 
Jacobziner, M.D., assistant commis- 
sioner for maternal and child health 
services, New York City Department 
of Health. 

Other findings of the study are as 
follows : 

1. Ectopic pregnancies increase in 
frequency with advancing age of the 
mother ; the rate of increase is high- 
est for first pregnancies. They de- 
cline in frequency with an increase 
in the number of pregnancies. 

2. Spontaneous fetal deaths also 
increase in frequency with advanc- 
ing age of the mother. However, 
they rise in frequency with an in- 
crease in the number of pregnancies 
in the young age groups (15-19, 20- 
24, and 25-29) and decline with an 
increase in the number of pregnan- 
cies in the older age groups. 

3. A history of previous fetal loss 
increases the risk of loss in the cur- 
rent pregnancy. The ratio of ectopic 
pregnancies to 1,000 live births rises 
from 2.4 for women who have no 
history of a previous fetal loss to 
9.5 for those who have had three 
or more unsuccessful pregnancies. 
The ratio of spontaneous fetal 
deaths increases from 66.1 for women 
with no history of a previous fetal 


All reported terminated pregnancies in New York City, 1952-54 


Type of delivery 

Number 

Ratio per 
1,000 
reported 
pregnancies 

All deliveries 

548, 009 

1, 000. 0 


489, 724 
58, 285 
1,512 
253 

1, 413 
55, 107 

1 41, 790 
4, 135 

6, 541 

2, 641 

893. 6 
106. 4 
2. 8 
0. 5 
2. 6 
100.5 
76,3 
7. 5 
11.9 
4. 8 




Ectopic pregnancies 

Spontaneous fetal deaths i 

Less than 20 weeks gestation . 


28 weeks or longer gestation 

Gestation not stated 



1 Analysis of spontaneous fetal deaths covers only those occurring before 
the 20th week of gestation. 
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death to 7G5.4 for women with a 
history of four or more previous 
fetal deaths. 

Optimal Age for Pregnancies 

The data on spontaneous fetal 
deaths for white women indicate 
that there is an optimal age for child- 
bearing, Erhardt and .Taeobziner de- 
clared. The data, they said, indicate 
first pregnancies are desirable before 
the woman is 25 years old; second 
to fourth pregnancies, during the 10- 
year interval from age 25 to 34; and 
the fifth or more pregnancies, be- 
tween the ages of 35 and 39 years. 

The data for nonwhite women are 
less clear cut, they remarked. How- 
ever, there seems to be the least fetal 
loss for first pregnancies when the 
mother is less than 20 years of age. 


The sharp rise of fetal deaths with 
age among nonwhite women as com- 
pared with the slower increase 
among white women may be due to 
earlier effects of a higher incidence 
of disease and poorer nutrition 
among the former, they said. 

The finding of a distinct relation- 
ship between previous unsuccessful 
pregnancies and early fetal death 
confirms observations of many other 
investigators, they noted. They ad- 
vised that women with such a his- 
tory and their husbands be given 
special attention in preconceptual 
treatment clinics. Both the wife and 
the husband should be studied, they 
said, since defective genes or psycho- 
logical or biological disturbance of 
either may be a causative factor in 
fetal loss. 


A popular misconception, she 
pointed out, is the belief that if a 
solvent or cleaner is not flammable 
it is safe. Stamp collectors, craft 
hobbyists, and insect collectors too 
often expose themselves to injurious 
dosages of carbon tetrachloride, 
Gleason pointed out, explaining that 
safety engineers have a simple rec- 
ommendation for the safe use of the 
halogenated hydrocarbons: “If you 
can smell the odor, you are breathing 
too much of it.” 

She urged that amateur gardeners 
and farmers be made more aware of 
the toxic effects of nicotine and the 
dusts and vapors of many insecti- 
cides, such as the organic phosphor- 
ous compounds. In fact, Gleason 
said, it would be interesting to study 
the relationship of careless exposure 
to dangerous materials to the many 
tractor accidents on small farms. 

Another study she thought might 


Accidental Poisoning . . . 


Cites Health Hazards 
In Home Hobbies 

Although hobbies and do-it-your- 
self activities have made homes more 
interesting places to live in, they 
have also introduced new hazards 


Thousands of products, such as 
solvents, rust removers, paint thin- 
ners, insecticides, and fumigants, 
not only can cause serious injury 
when instructions for use are ig- 
nored, she said, but in lesser expo- 
sures are capable of bringing out less 


yield meaningful information would 
be a study of the causes of the falls 
from ladders by amateur painters. 
She thought that the breathing of 
turpentine fumes near a hot ceiling 
or in a badly ventilated room might 
be one of the leading causative 
factors. 

Much has been done, Gleason said, 
to make toys for children safe, but 
intensified efforts by public health 
workers are needed to educate the 
adult public. 


to health, according to Marion Glea- 
son, research assistant in the depart- 
ment of pharmacology and toxicol- 
ogy, University of Rochester (N. Y. ) 
School of Medicine and Dentistry. 

Many toxic materials which may 
predispose the user to shop accidents 
are widely used by home hobbyists 
today with little or no regard to the 
manufacturer’s warning labels, she 
said. Episodic or chronic exposures 
to many “harmless” chemical prod- 
ucts often result in drowsiness, dizzi- 
ness, lack of coordination, psychic 
disturbances, and impaired vision. 
Any of these symptoms can result in 
deviation from protective habits or 
conduct, Gleason stated, and may 
mean the difference between safety 
and serious injury. 


obvious accident-predisposing effects. 

“Doctors are aware of the toxicol- 
ogy of such agents as carbon tetra- 
chloride, nicotine, methyl alcohol, 
and the organic phosphorous com- 
pounds, and the injuries to the liver, 
kidueys, heart, and brains from the 
inhalation and skin absorption of 
such poisons are fully described in 
medical literature,” Gleason stated. 
“But the symptoms of nephritis and 
hepatitis, obscure anemias, amblyo- 
pia, cardiac failure, and some virus 
infections closely resemble those of 
exposures to a number of chemicals 
in common use in homes and farms,” 
she said. “Thus, the causative fac- 
tor in the illness may be overlooked 
by both the patient and the attend- 
ing physician.” 


Data on Poison Mishaps 
Do Not Show True Rate 

Accidental poisoning from farm 
work does not appear to be a major 
problem, according to L. P. Garber, 
M.P.H., chief of the industrial hy- 
giene service, Missouri Division of 
Health, but farm safety measures 
designed to prevent poisonings 
should be improved and applied. 

He pointed to advances in agri- 
cultural chemistry resulting in fre- 
quent introduction of new pesticides, 
defoliants, fertilizers, fumigants, and 
other potentially toxic products into 
farm operations. 

Garber insisted that the signifi- 
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cance of poisoning as a cause of farm 
accidents lias been minimized be- 
cause of tlie large number of acci- 
dents resulting from farm machin- 
ery. The difficulty of obtaining 
adequate statistical data on farm 
poisonings needed to determine the 
relative importance of this problem 
is increased by the necessity of sepa- 
rating work accidents from home 
accidents and of establishing con- 
clusions based entirely on mortality 
rates. 

National Safety Council statistics, 
Garber said, show that approxi- 
mately DO percent of the 3,S00 farm 
accident deaths occurring in 1054 
were due to motor vehicle nccidents, 
the result, in part at least, of in- 
creasing mechanization of farm 
tasks. Similarly, he reasoned that 
rapid advances in the field of agri- 
cultural chemistry and the increas- 
ing tonnage of chemicals used for 
agricultural purposes may result in 
more poisoning cases on farms. 

Lack of clear definition of accident 
sites probably caused some overlap- 
ping so that an accurate analysis 
of data cannot yet be made, Garber 
indicated, pointing out that the In- 
ternational Lists of Diseases and 
Causes of Death excludes the “home” 
and “home premises” from the def- 
inition of “farm.” 

There must be some overlapping 
between what is farm and what is 
home,” lie said, adding that “even 
if morbidity reports were submitted 
by physicians, the tendency of the 
small farmer to seek medical care 
only in emergencies, would probably 
affect the picture.” 

Substances Responsible 

Chief among the groups of com- 
pounds listed by Garber as introduc- 
ing poisoning problems on the farm 
are the organic phosphate and some- 
what less toxic chlorinated hydro- 
carbon insecticides. Garber dis- 
cussed investigations of the toxicity 
of, and exposure to, these insecti- 
cides in farm work. 

He cited, among others, a study 
of exposure to parathion and cho- 
linesterase response in Quebec apple 
growers, in which it was concluded 


that marginal Intoxication was ex- 
perienced by a group of 1 female and 
32 male adults. Also, a study of 258 
persons subjected to varying de- 
grees of exposure to parathion in 
Washington apple orchards led to 
the conclusion that average cholines- 
terase values for those persons who 
were known to have had definite and 
consistent exposure showed signifi- 
cant reduction during the period of 
exposure. 

In California, occupational dis- 
eases due to organic phosphate in- 
secticides rose from 20 percent in 
1050 to 40 percent in 1053. The Cal- 
ifornia State Department of Public 
Health reported 391 cases of occu- 
pational disease caused by agricul- 
tural chemicals in 1954. Of 122 
cases of systemic poisoning included, 
101 cases were due to exposure to 
organic phosphates, with parathion 
exposure associated with 85 of the 
cases. Six reflected exposure to 
chlorinated hydrocarbons. 

Other cases of accidental poison- 
ing on farms Garber termed “miscel- 
laneous," and listed under this 
heading lead poisoning among apple 
orchard workers, methyl bromide 
poisoning among fig processors, and 
ethylene chlorohydrin poisoning 
among workers treating seed pota- 
toes. He called attention also to 
the condition sometimes described 
as “thresher's lung,” resulting from 
the inhalation of dust from moldy 
hay or straw, and to cases due to 
familiar causes such as carbon tet- 
rachloride used as a seed fumigant, 
carbon monoxide from internal com- 
bustion engine exhausts, and car- 
bon dioxide from fermenting silage. 

Midwest l ncidence 

Garber felt that the problem of 
poisoning on tlie small midwestern 
farm is of less magnitude than that 
encountered in other States. An ex- 
amination of farm work accidents in 
Kansas in 1930-51 disclosed 7 deaths 
from absorption of poison gases and 
4 deaths by solid or liquid poisons 
out of a total of 1,810 deaths. 

Iowa reported 24 chemical-caused 
fatalities and 15 deaths from car- 


bon monoxide poisoning in a total of 
2,181 fatal work accidents among 
farm residents in 1940-53, while 
only 4 deaths by poisoning in 243 
farm fatalities took place on Mis- 
souri farms during 1952-54. 

Garber was of the opinion that the 
greater use of seasonal and tempo- 
rary employees with little or no 
knowledge of farm operation was 
one of the factors for the relatively 
high frequency of poisoning acci- 
dents in Western States. 


Poisoning Prevention Role 
Of Health Agency Stressed 

Poison control activities which 
health departments and agencies can 
utilize effectively were reviewed by 
Italph K. Longaker, M.P.H., chief, 
Home Accident Prevention Section, 
Public Health Service, and Charles 
M. Cameron, Jr., M.D., M.P.H., as- 
sociate professor, University of 
North Carolina School of Public 
Health. 

Official health agencies can be in- 
strumental in reducing the number 
of accidental poisonings, they said. 
Cooperating with other groups, such 
agencies might determine the nature 
and extent of local hazards and de- 
velop professional and community 
education programs designed to alert 
the public, with appropriate empha- 
sis on those which are seasonal or 
new. 

Several health departments, they 
said, have made successful attempts 
to limit poisoning accidents. Cam- 
paigns in New Tork City and Ar- 
kansas have reduced dangers from 
wornout gas appliances and im- 
proper fuel oil storage, respectively. 

Gases cause about half the an- 
nual 2,700 poisoning deaths. Vic- 
tims of gas poisoning, which is most 
frequent in winter, are generally 
adults. Seventy-five percent of the 
gas poisoning deaths occur in the 
home. 

Of the fatal poisonings from liq- 
uids or solids SO percent occur in 
or around the home, and victims are 
usually preschool-age children. Sea- 
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soiial trends in liquid or solid poison- 
ing accidents are not as pronounced 
as in gas poisonings, although there 
are apparent changes in seasonal ex- 
posure to various types of toxic liq- 
uids or solids. 

More definitive epidemiological 
and etiological data on specific poi- 
soning hazards in particular locali- 
ties should be collected, Longaker 
and Cameron said. Sources for such 
data include death certificates and 
the files of local emergency clinics, 
police and rescue crews, physicians, 
and hospitals. 

“If these reporting systems pro- 
vide complete or representative cov- 
erage they may be developed on a 
continuing basis to provide a meas- 
urement of trends within the prob- 
lem. They become a source of 
background data for the educational 
phases, and can be used as a means 
of evaluating control measures when 
they reflect significant decline or 
variation.” 

They believe such studies could 
provide health departments with 
working diagnoses of community 
problems which might be used as 
bases for planning measures to teach 
the public necessary safety tech- 
niques. 

In addition to making use of pub- 
lic and private educational systems, 
home demonstration clubs, commu- 
nity health councils, organizations of 
parents and teachers, and other in- 
stitutions, educational efforts should 
utilize the direct relationships of 
physicians, especially pediatricians, 
and professional public health per- 
sonnel to the public, they said. 


Urges Coordination 
In Poison Control 

The increasing production of new 
chemicals and old standbys in new 
combinations necessitates national 
coordination of poison control efforts, 
according to George M. Wheatley, 
51 D M.P.H., third vice-president of 
the Metropolitan Life Insurance Co., 
chairman of the Subcommittee on 


Chemical Poisons, American Public 
Health Association. 

Valuable and harmless as all these 
chemical products are when properly 
used, Wheatley said, the problem is 
their misuse, particularly in the 
home. 

Aspirin, kerosene, and lead poison- 
ing are the major causes of death 
(tig. 1), Wheatley stated. About 
two-thirds of the deaths from acci- 
dental poisoning could be prevented 
if acetylsalieylic acid, the barbitu- 
rates, kerosene, lye, lead, and arsenic 
were kept out of reach of young 
children, he said. 

Mortality from misuse of chemicals 
is only part of the picture. There 
are hundreds of nonfatal home-poi- 
soning accidents for every fatality, 
according to recent data, Wheatley 
stated. More than one-third of the 
total number of deaths from acci- 
dental poisoning are among children 
under 5 years of age, he said. Here 
again the number of deaths are few 
in comparison with the number of 
serious hospitalized cases (fig. 2). 


Control Measures 

Various medical and governmental 
groups have made efforts to control 
the hazards of accidental poisonings. 
The main Federal legislation, since 
the laws of 1906 and 1910, is the 
Federal Insecticide, Fungicide, and 
Eodenticide Act of 1917. This law 
authorizes the Department of Agri- 
culture to require adequate toxi- 
cological information, testing, and 
labeling of new pesticides before they 
may be sold. 

Another important poison control 
measure, the Federal Caustic Poison 
Act might be properly reviewed and 
broadened in the light of current 
conditions, Wheatley said in point- 
ing to chemicals, which though non- 
corrosive, may be fatal in relatively 
small doses. 

Decent measures by medical 
groups began with the American 
Academy of Pediatrics Committee on 
Accident Prevention organized in 
1950. The American Medical Associ- 
ation’s Committee on Pesticides was 
organized to attack the problem on a 


Figure I. Types of accidental poisoning deaths in 834 children 
under 5 years of age in the United States, 1949-50. 
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Figure 2. Nonfatal accidental poisoning cases of 1,203 children 
under 5 years of age, reported by 6 poison control centers in 
the United States, July 1954-September 1955. 
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wider front. By 1951, these two com- 
mittees were working closely with 
the home safety conference of the 
National Safety Council and the 
Food and Drug Administration on 
various aspects of child poisoning. 
In 1932 the Lead Industries Associa- 
tion joined the circle along with 
other groups and individuals. 

Poison Control Centers 

A poison control center was es- 
tablished in Chicago in 1953, experi- 
mentally as one element of the 
program of the committee of the pe- 
diatricians, which also organized 
committees at State and urban 
levels. The Chicago committee pre- 
pared a manual on the treatment 
and recognition of toxic agents, 
which has been used in cities. 

The Chicago experience has served 
as a guide to the formation of 13 


other poison control centers, Wheat- 
ley said. These centers are located 
in Washington, D. C., Boston, Mass., 
Dallas, Tex., Durham, N. C., In- 
dianapolis, Ind., Louisville, Ky., New 
York, N. Y., Phoenix, Ariz., Grand 
Bapids, Mich., New Bedford, Mass., 
Springfield, 111., Newark, N. J., and 
Harrisburg, Pa. 

Future Action 

Recently, a Subcommittee on 
Chemical Poisons was formed by the 
American Public Health Associa- 
tion’s Committee on Research and 
Standards, Wheatley said. It will 
give its attention to the epidemiology 
of chemical poisoning and to the 
role of health departments in this 
field. 

The development of a clearing- 
house for the control activities of 
official health agencies is another ob- 


jective. To expedite these efforts 
and to avoid overlapping or dupli- 
cating work done by other groups, 
an exploratory meeting of represent- 
atives from the official and volun- 
tary national organizations most 
concerned has been sponsored by the 
A PH A subcommittee. 

The continued expansion of poison 
control centers will provide a way 
of coping with emergencies and will 
also serve the ultimate aim of pre- 
vention, Wheatley said. 

Laws Protect Food 
From Pesticides 

“If all the laws are observed the 
hazard associated with the use of 
pesticides in the food processing in- 
dustry is essentially nil,” said Way- 
land J. Hayes, Jr., M.D., Ph.D., chief, 
Toxicology Section, Communicable 
Disease Center, Public Health Serv- 
ice, Savannah, Ga. 

Sanctions on pest control in food 
handling industries are associated 
with law and consumer acceptance. 
The latter is the more subtle and 
powerful of the two, he commented. 
The final justification for pest con- 
trol in food handling, he explained, 
is esthetic; the public believes that 
food should be clean and wholesome. 

Laws on pest control and other 
aspects of cleanliness in food han- 
dling have, he said, several func- 
tions: to set standards of perform- 
ance, which often represent a compro- 
mise; define technical details neces- 
sary to achieve the standards ; estab- 
lish administrative procedures; and 
promulgate sanctions against the 
small minority who might otherwise 
violate the regulations. 

Legal Provisions 

The Federal Food, Drug, and Cos- 
metic Act is the main law requiring 
pest control in all interstate food 
handling industries, Hayes said. 
More than 80 percent of the food 
seizures in 1950 were made because 
the food contained insect parts, ro- 
dent hair or excreta, or was decom- 
posed, he noted. 
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The Federal Insecticide, Fungt- 
clde, and Itodcnticisle Act Is essen- 
tially a labeling act for chemicals 
sold In Interstate commerce to be 
used as pesticides. It provides for 
the registration of pesticides if, 
among other things, they are effective 
for the uses advocated, and they are 
safe when used as directed, he said. 
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There are hazards to the operator 
or to the food consumer which might 
follow neglect of regulation. Details 
on the toxicity of the older pesticides 
may be found in pharmacology texts, 
he stated, and information on the 
toxicity of the newer pesticides is 
available in tbe Clinical Memoranda 
on Economic Poisons, which may be 
obtained on request from tbe Tech- 
nical Development Laboratories, 
Communicable Disease Center, Sa- 


VU A 1 though nearly all the pesticides 
may be fatal if swallowed there is 

?mall chance that these will be swal- 
lowed in lethal doses except with 
10 V , , ,! intent be declared. Prob- 
S mv the Lost common danger to any- 
e innlyS insecticides or fungi- 
0 “ glc reaction following 

cides is alll - rb This danger is 
direct exposure. Th 


To Maternal, Fetal Factors 

That there is a relationship be- 
tween mental deficiency and abnor- 
mal conditions existing during the 
fetal and neonatal period is indi- 
cated by results of a controlled study 
of the birth certificates and hospital 
records of mentally defective chil- 
dren in several institutions in Balti- 
more and in two Maryland institu- 
tions for mental defectives, reported 
Abraham M. Lilienfeid, M.D., and 
Benjamin Pasamanick, M.D. 

Dr. Lilienfeid is chief, department 
of statistics and epidemiological re- 
search, Roswell Park Memorial In- 
stitute, Buffalo, N. Y., and Dr. Pasa- 
manick is professor of psychiatry and 
director of scientific research, Ohio 
State University College of Medi- 
cine, Columbus, Ohio. The studies 
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medicine, which speaks of a “healthy 
person in a healthy society,” and 
which is based on sounder logic, 
Foster thinks, than a “healthy mind 
in a healthy body.” 

Long-Term Research 

Foster noted a lack of cooperative 
specialization, on the part of the 
sciences and professions concerned 
with family life, in understanding 
the etiology of individual and social 
problems. He told how professional 
unionism among the organizations 
most concerned with family life led 
them to function as pressure groups 
and to include as members only those 
who met certain standards. These 
agencies, because of their fragmen- 
tation, are not helping the family do 
its important job of child rearing 
and maintaining itself as a unit over 
a long period of time, he commented. 

“We need to set up centers to study 
how to get mental and other health 
' practices incorporated into the daily 
living of everyone in our society,” 
he urged. He suggested evenly dis- 
tributed financial support for re- 
search, training, and treatment, and 
. that, as the middle step between re- 
. search and application, long-time 
projects be conducted over several 
■ generations. These might help dem- 
onstrate how individuals, through 
, family experience, can grow up to 
become mature, mentally and physi- 
cally healthy people; how the re- 
sources of the community can be 
' analyzed and used to further the ob- 
jectives of better health through 
education ; and how existing organi- 
nations and the community can 
utilize the results of such effort. 


Health Service Improved 
Through Group Learning 

Hie use of a teaching experie 
which was part of the day-to-day i 
gram of a local health departm< 
to improve a health service while 
service was given, was described 
a discussion of group learning 
mental health practice. 

f year sroup project in 
well-baby clinics of the r.ouisv 
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and Jefferson County Board of 
Health, Louisville, Ivy., served as the 
basis for the discussion presented by 
Marie Goilc, R.N., M.S., nursing con- 
sultant, United States Children’s 
Bureau, San Francisco, Calif., and 
Henry II. Work, M.D., associate pro- 
fessor of psychiatry, University of 
California Medical Center, Los An- 
geles, Calif. 

Objectives of the Kentucky mental 
health study, they said, were to 
Improve methods of teaching physi- 
cians and nurses, to integrate gen- 
eral public health nurses into teach- 
ing programs, and to present meth- 
ods of caring for mothers and babies 
so that clinic services were supple- 
mented by mental health values. 
The study proved the value of the 
technique in intensifying and con- 
solidating learning experiences, they 
said. 

Students included graduate and 
student nurses, medical students, and 
residents in pediatric training. The 
teaching staff consisted of a pedia- 
trician-psychiatrist, a psychiatric so- 
cial worker, and a public health 
nurse trained in mental health nurs- 
ing, they stated. Consultation serv- 
ices of a psychologist and a nutri- 
tionist were available. Administra- 
tive personnel participated in the 
planning, thus facilitating deci- 
sions as to time and personnel allo- 
cated to the project. 

The major teaching effort was di- 
rected toward the training of resi- 
dents in pediatrics and the public 
health nurses who worked in the 
weil-baby clinic. Seminars for each 
group were held over a 1-year period 
to give the students a general under- 
standing of the growth of a child and 
the mental health problems of moth- 
ers and children, Goik and Work 
stated. Courses in personality devel- 
opment were included for ail stu- 
dents. 

The seminars were held concur- 
rently with the clinics. Students 
were separated according to disci- 
plines and teachers were matched to 
the student groups. In the early 
seminars, there was a tendency to 
underestimate the students’ knowl- 
edge; later periodic review was re- 


quired to determine if instruction 
wns proceeding too fast, they said. 

Seminars demonstrated individual 
physical and psychological develop- 
ment and the relationships estab- 
lished during growth. Case ex- 
amples and audiovisual material 
were used and, whenever possible, 
clinic cases were linked to mental 
health Aims illustrating the prin- 
ciples involved. Films were chosen 
which might aid the students to 
understand the cases seen in the 
clinics. 

Since it was not possible for for- 
mal teaching to precede practical ap- 
plication of knowledge, difficulties 
encountered in the clinic were dis- 
cussed in the seminars, they said. 
This enabled the teaching staff to 
modify its work so that principles 
were more closely linked with prac- 
tical application. 

Clinics 

The actual operation of all well- 
baby clinics in the Louisville and 
Jefferson County Board of Health 
was entrusted to graduate nurses, 
Goik and Work said. Assignment of 
pediatric residents to individual 
clinics for 6-month periods enabled 
the residents to become acquainted 
with clinic personnel and with the 
patients. 

A member of the teaching staff was 
present during the physician’s ex- 
amination or worked with the nurse 
in her direct contact with the 
patient, they reported. Such obser- 
vation of treatment, examination, or 
technical procedure resulted in a 
better appraisal of the student's 
clinical approach. It also gave the 
instructor an opportunity to evalu- 
ate the patient and to assist the 
student in contacts with patients, 
teaching the student the value of 
giving attention to minor and seem- 
ingly unimportant comments of 
patients. 

At the close of each clinic, the 
teaching staff, the residents, and the 
nurses discussed the patients and the 
treatment procedures, they stated. 
Later, members of the teaching staff 
might accompany the nurses, at their 
request, into the patients’ homes. 
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Postclinic Conferences 
Postclinie conferences brought to- 
gether the accumulated knowledge 
of students from all disciplines. It 
provided for discussion of the pa- 
tients and the reactions of the mem- 
bers of the group to one another, 
Goik and Work stated. The teach- 
ing team tried to keep the discus- 
sions patient-centered. Even when 
personal needs of the students arose, 


the teaching staff used examples of 
similar situations umong patients 
and fellow students instead of cen- 
tering the discussion on the student 
involved, Goik and Work stated. 

In these conferences, they said, 
both physicians and nurses learned 
how to deal with various types of 
clinic patients. The teaching team 
was able to improve understanding 
of physicians and nurses for each 


other’s difficulties and to help the 
patients. -Nurses and physicians in 
turn presented cases to the group 
and shared their experiences aud 
feelings. Having all student group3 
represented in the conferences fa- 
cilitated teaching and assistance to 
the patient as well as understanding 
between representatives of the dis- 
ciplines on the teaching team. 


Mental Health Section Established 


Giving action to the theme of the 1955 confer- 
ence — Where Are We Going in Public Health? — 
the governing council of the American Public 
Health Association established a new APHA section 
on mental health when it met in Kansas City. 

Establishment of the new section recognized the 
need for intimate integration of mental health within 
die structure of the American Public Health Associa- 
tion. Chairman of the section is John D. Porter- 
field, M.D., director, Ohio State Department of 
Mental Hygiene and Correction, Columbus. 

Prior to the meeting of the governing council, two 
regular program sessions and a luncheon were de- 
voted to mental health needs within public health 
services. 

The luncheon meeting was addressed by Leonard 
A. Scheele, M.D., the Surgeon General of the Public 
Health Service. Dr. Scheele traced the develop- 
ments in mental public health of -which the forma- 
tion of the new section was the logical conclusion. 

In the program sessions, papers were presented on 
the social drift of schizophrenia patients, the dis- 
tribution of elderly adults in the population, and 
their health and mental health problems. 

Two other papers took up the subject of mental 
deficiency: One dealt with its distribution in a 
county, and the other with the relationship between 
the hypothesis of fetal wastage and mental deficiency. 
Another paper discussed prematurity and its rela- 
tionship to mental deficiency and various neuro- 
psychiatric conditions. 

Certain of these studies will appear in forthcoming 
issues of the American Journal of Public Health, and 
others have been included in the news coverage of 


the annual APHA conference appearing in this issue 
of Public Health Reports. 

Other activities at the conference reflected the 
growing concern for coordinating mental health and 
public health activities. 

A full session of the APHA public health nursing 
section listened to a panel discussion, led by Ira V. 
Hiscock, Sc.D., on the role of the public health nurse 
in mental health. 

The Committee on Research and Standards heard 
and accepted a report on mental health. 

The Committee on Administrative Practice estab- 
lished a subcommittee on mental health. The com- 
mittee, like the governing council, is one of the basic 
policy groups in the association. It is responsible 
for many of the publications issued by APHA. 

Other officers of the new section are: Paul V. 
Lemkau, M.D., vice chairman, New York, and Renia 
Lapouse, M.D., secretary. New York. Members 
of the section council are Dorothea Dolan, M.S.W., 
Illinois, Ernest Gruenberg, M.D., New York, Morton 
Kramer, Sc.D., Maryland, Benjamin Pasainanick, 
M.D., Ohio, and Ruth Simonson, R.N., New York. 

The mental health section welcomes as members 
all who are interested in the epidemiological an 
administrative problems of mental health sen ices 
for the public. 

Application blanks for membership in the Amen 
can Public Health Association may be obtained from 
the headquarters office at 1790 Broadway, New or 
19, N. Y. Membership in the mental health sec 
tion may be requested at the time of writing t ,e 
application. 
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Find Familiar Sounds Test 
Best for Preschoolers 

The University of Denver Hearing 
Center is recommending that health 
departments try the center’s adapta- 
tion of Glorig’s familiar sounds tech- 
nique when they test the hearing of 
young children. 

A pilot study, reported by the di- 
rector of the hearing center, Marion 
P. Downs, M.A., has shown that a 
dog's bark, an auto horn, a telephone 
bell, and other familiar sounds are 
more readily identified by children 
2 to 5 years old than are the unfa- 
miliar tones heard in the individual 
pure tone sweep check. 

The familiar sounds test intro- 
duces a technique which had not 
been attempted in the screening of 
hearing for diagnostic purposes un- 
til it was tried in the Denver study. 

The test answers the long search 
for a preschool screening device by 
investigators concerned with the im- 
portance of full hearing during the 
child s formative period of language 
development, Downs said. The diag- 
nostic value of the pure tones is re- 
tained by virtue of filtering each 
sound in significant frequency band 
widths. 

When applied to 350 3-year-olds 
m tlie survey, the familiar sounds 
est found a larger percentage of 
medically preventive cases and was 
easier and faster to administer than 
>>e pure tone test, she reported. 
°nly is did n ot cooperate. The 
other children responded so well that 
the test is recommended for case 
aiding in the first 2 grades and 
among preschoolers. Screening time 
»eed take only 2 minutes for each 
child if orientation is given in pre- 
screening sessions rather than dur- 
*ng the actual testing. 

The individual pure tone sweep 
check is the ouly pure tone test which 
can he presently relied on for good 
results for kindergarten through 
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second grade, Downs said. It also 
requires a technician well trained 
in audiometry with children. The 
Massachusetts test, the Glorig audi- 
ometer, and the Reger-Newby audi- 
ometer provide fast group screening 
methods from the third grade on, 
she noted. 

Now that these tests, including the 
familiar sounds test, offer reliability 
for school use at all grade levels, it 
remains for health departments to 
pursue hearing programs with proper 
otological and educational followup, 
Downs concluded. 

Preschool Study 

In the Denver study, a series of 
familiar sounds were recorded after 
being filtered into fairly narrow fre- 
quency band widths. For example, 
a dog’s dark as recorded contained 
only the frequencies 1,000 to 2,000 
cycles per second. Two sounds were 
recorded at the 250-750 c.p.s. band 
width, 2 at the 1,000-2,000 band, and 
2 at the 3,000-5,000 e.p.s. band width. 
The band widths were considered 
sufficiently diagnostic for medical 
purposes. 

The child first heard the sound at 
a loud level of 50 decibels. He was 
then asked to point to a picture rep- 
resenting the sound. One sound at 
each band width was presented to 
each ear. He was then told to listen 
while the sound was repeated at 15 
db. When he failed to indicate that 
he could hear at any one band width, 
lie was rechecked. 

In addition, the child was also 
given a pure tone sweep check at 15 
db. and told to raise his hand on 
hearing a tone. Any failure in 
either screening technique was later 
retested by a clinical threshold audi- 
ogram. On-the-spot threshold tests 
were given at random to 1 out of 
every 5 of the 350 children. Reli- 
able responses were obtained on 
every retest. 

Eight percent of the children were 


found by the threshold tests to have 
significant losses of 15 db. or more. 
Of this 8 percent, 90 percent failed 
to pass the familiar sounds test 
whereas only 3 percent had failed 
the pure tone screen. The familiar 
sounds test missed only 4 percent of 
the children with significant losses 
while the pure tone test missed 01 
percent. The incidence of unneces- 
sary recliecks was lower for both 
tests than is normally expected : 3.6 
percent of the children found to have 
normal hearing in the threshold 
tests did not pass the familiar 
sounds test as compared with 2.4 
percent by the pure tone screen. 

Of the 25 final failures, medical 
reports were obtained on 20, 14 from 
otologists and 0 from pediatricians. 
The reports confirmed the presence 
of ear pathologies. Eleven of the 
failures have received medical treat- 
ment and followup audiograms. Al- 
though the followup is still in prog- 
ress, 3 have been restored to per- 
fectly normal hearing. 

A Healthful Environment 
Is School Child’s Right 

A good mental health program, 
healthful physical surroundings, 
health education in the school, and 
adequate health services in the 
school and community should all be 
a part of the school child’s environ- 
ment, according to Marie A. Hinrichs, 
M.D., Ph.D., director, bureau of 
health services, Chicago Public 
Schools, Chicago, 111. 

Although each has its separate 
part, the home, the school, and the 
community share responsibility for 
providing a healthful environment 
for the child, Hinrichs said. The 
home prepares him for his school 
experiences. If he has been taught 
respect for authority, for the dignity 
of work, and for the rights of others, 
if allowance has been made for his 
shortcomings, and if his failures 
have been accepted with understand- 
ing, it will be easier for him to move 
on to the larger environment of 
school, Hinrichs stated. 
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Home and School 

Both home and school are work- 
ing toward the development of a 
healthy, happy adult who will work 
for the creation and maintenance 
of a desirable community for himself 
and his family. To function effec- 
tively, the home and the school must 
work together, she said. 

Parents, teachers, and administra- 
tors can all contribute toward pro- 
viding a “healthful emotional cli- 
mate” for the child, Hinrichs stated. 
A wise administrator will sponsor 
a curriculum of healthful living, 
with emphasis on day-to-day prob- 
lems rather than on academic sub- 
jects, and an understanding teacher 
will be a child’s most frequent coun- 
selor and guide. - 

Confereuces with parents as part 
of the teaching plan will bring about 
the most effective results in health 
education, and joint planning in all 
areas will make for rapid and last- 
ing progress, Hinrichs asserted. 

Community Responsibility 


alert to detect and report any devia- 
tion from accepted standards in 
these areas. 

In conclusion, Hinrichs said that 
recognition of the need for joint sup- 
port of the school health program by 
all segments of the environment — the 
home, tile school, and the commu- 
nity — will be the most effective 
means of promoting the health of 
the school child. 

Worm Selection Is Important 
To Health of School Child 

School health workers measure the 
growth of children to describe char- 
acteristics, to identify undesirable 
deviations from normal, and to select 
children for special study, stated 
Howard V. Meredith, Ph.D., profes- 
sor of physical growth, State Uni- 
versity of Iowa, Iowa City. 

Care should be exercised in select- 
ing standards, or norms, of growth, 
Meredith said. It is important to 


or whether he is retarded in height, 
Meredith pointed out. 

Appraisal Norms 

Norms for appraisal, or evaluation, 
are used to determine “whether the 
organism is satisfactory or unsatis- 
factory, fit or unfit, healthy or helow 
par,” Meredith stated. Such norms 
are more difficult to construct than 
norms for description. 

Before constructing appraisal 
norms, investigations must be made 
to determine the relationship be- 
tween “what is valued and what is 
projected for normal use,” Meredith 
stated. In connection with height, 
information would he needed on such 
points as the consistency with which 
a slow increase in height is associ- 
ated with the onset of disease; a 
rapid increase with low resistance 
to fatigue ; and an average increase 
with deficient diet or frequent illness 
or both. 

Information would also be needed 
on the degree of association between 
the rate of increase in height and 


The effectiveness with which par- 
ents, teachers, and school adminis- 
trators present their problems to 
civic leaders will determine the de- 
gree of community acceptance of 
responsibility for health and safety, 
she stated. 

Community responsibility for 
health and safety includes adequate 
fire and police protection ; traffic 
control; inspection of buildings for 
structural stability and safety of 
stairs; sanitary control of commu- 
nity water supplies, their use, and 
the disposition of dissolved or sus- 
pended wastes; and supervision of 
garbage and refuse disposal, light- 
ing, heating, and ventilation, Hin- 
richs said. The hazards of working 
with complex machinery and the 
danger connected with the use of 
atomic energy should be kept con- 
stantly in mind, and possible causes 
of accidents should be sought and 


removed. 

Although these are community re- 
sponsibilities, Hinrichs said, com- 
petent individuals in the home the 
school, and the community should be 


recognize the differences between 
norms for description, for appraisal, 
and for screening, lie emphasized. 
School health workers should be able 
to turn records of height and weight 
into interesting information on 
growth and into useful aids in health 
appraisal. 

Descriptive Norms 

A descriptive norm should not be 
confused with norms for appraisal or 
evaluation, Meredith continued. For 
example, a norm may be constructed 
to describe the height status of a 
group of schoolboys, all of the same 
age, in a particular geographic area. 
Records of the boys’ measurements 
are first arranged in order, from the 
shortest to the tallest, and then di- 
vided into categories at the 10th, 
30tli, 70th, and 00th percentiles. 

Using these specifications, it can 
be determined whether a boy is tall, 
moderately tall, average, moderately 
short, or short. Such a norm is 
valuable for description, but it does 
not provide a basis for determining 
whether a boy is undesirably tall 


nutrition, endocrine function, and 
physical activity. Few controlled in- 
vestigations of this type have been 
made, Meredith said. 

Screening Norms 

Norms for screening do not ap- 
praise but they do more than de- 
scribe. “In essence, they represent 
the joint utilization of two or more 
norms for description in ways sug- 
gested by clinical experience,” Mere- 
dith stated. 

Clinical observations indicate that 
screening in terms of growth charac- 
teristics is valuable but that slou 
growth or slender build do not neces- 
sarily indicate poor health, he said. 
Body measurements are “fruitful ad 
juncts to the medical examination of 
school children,” and the use of 
screening norms brings to the atten 
tion of school authorities children 
whose health deviates sufficiently 
from normal to justify a medical 
examination to determine whether 
their health is satisfactory or 
whether they need treatment 
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Selecting the Norm 
School health workers usually se- 
lect norms constructed by others In- 
stead of constructing their own 
tables and charts, Meredith said. 
They should choose norms that will 
describe and screen rather than ap- 
praise and that will portray in cor- 
rect perspective the growth charac- 
teristics of the pupils with whom 
they deal, he stated. 

It is important that measurements 
of height and weight be carefully 
taken and that norms he accurate 
and up to date, Meredith said. In 
this connection, he called attention 
to the fact that school children today 
are taller by several inches than 
school children in 1000 and that, in 
girls, this more rapid development 
in body size has been accompanied 
by earlier appearance of the me- 
narche. 

In conclusion, Meredith said that 
norms provide the school child with 
a record that accompanies him from 
grade to grade, they furnish the 
health education teacher with re- 
source material on individual varia- 
tion in growth, and they bring devia- 
tions in growth status and progress 
to the attention of school personnel. 


Suggests Economical Ways 
To Improve Ventilation 


With an accumulating backlog of 
school construction and insufficient 
funds to meet even basic needs, Con- 
stantin P. Yaglou, M.S., professor of 
industrial hygiene, Harvard School 
of Public Health, urged that every 
legitimate measure he taken to cut 


school building and equipment co 

Health requirements and codes 
ventilating school's are not keep 
pace with school construction, 1 
! ou said in discussing possible 5 
in b s that can be made by simpli 
systems. 

The fresh air requirements, 
cording to Yaglou, have tradition 
been based on the quantity requi 
to dilute offensive odors to an 


ceptable concentration. Recent at- 
tempts to replace this criterion with 
one based on bacterial counts have 
not been completely successful. 
Yaglou added that no deilnite rela- 
tion has yet been shown between 
sanitary ventilation based on bac- 
terial counts and the spread of acute 
infectious diseases in occupied 
rooms, with the possible exception 
of measles and chiekenpox. 

The incidence of upper respiratory 
infections in Navy training station 
barracks was related not to the floor 
area or cubic space allowed per per- 
son, but to the number of persons 
housed in a room, Yaglou said, in 
recalling a World War II study. 
However, the study was not ade- 
quately controlled, he said, and 
therefore, the influence of other 
factors was unknown. 

Problems and Suggestions 

The overheating of buildings by 
solar heat is primarily an architec- 
tural problem, Yaglou said. He was 
of the opinion that the high volume 
of air change required for control- 
ling solar overheating can be reduced 
at least 30 percent by the use of 
suitable overhangs and other shad- 
ing devices, by substitution of heat 
absorbing glass for ordinary glass, 
and by improving distribution sys- 
tems so as to handle air colder than 
55° F. without causing drafts. Any 
rigid specification of air supply 
above the minimum needed for odor 
control is meaningless and has no 
place in statutory codes, he stated. 

Automatic regulation of radiators 
and convectors is also essential to 
control overheating, he said, espe- 
cially in rooms subjected to varying 
solar loads. He also favored a cer- 
tain amount of variability, not ex- 
ceeding 2° F. ±, the comfort level to 
exact temperature controls. 

Since comfort and health are 
affected by drafts and steep vertical 
temperature gradients, he recom- 
mended that the air movement be 
kept below 40 feet per minute and 
the vertical distribution of tempera- 


ture be controlled at 1%“ F. per foot 
of height in the occupied zone. 

The drawback to using jacketed 
space heaters in rural schools, Yag- 
lou said, was the stratification of the 
cold air at the floor and overheating 
in the breathing zone. Studies 
showed that New York State rural 
schools using this inexpensive heat- 
ing method had a much higher ab- 
sentee rate from respiratory illness 
than the city schools. 

He said that either the lower cost 
window-gravity systems or the more 
expensive mechanical ventilators 
have shown equally good results as 
far as respiratory disease incidence 
is concerned. The positive ventila- 
tion provided by the unit ventilator 
in all weather conditions is its main 
advantage, he said, but it is higher 
in cost, produces fan noise and some 
drafts, and requires servicing of 
motors. 

Yaglou said significant savings 
could be realized by finding a sub- 
stitute for vent flue exhausts re- 
quired by law. A less objectionable 
substitute is a small fan-motor unit 
that would exhaust the used air from 
individual classrooms directly to the 
outside through a hole cut in the 
wall and equipped with check 
louvres. Such a unit, he pointed out, 
can be used with mechanical or mod- 
ified window-gravity supply systems 
without encroaching on fire regula- 
tions. Smoke, in case of fire, would 
be ejected at the source. 

Yaglou said the recent trend to- 
ward one-story prefabricated steel 
schools offers good possibilities for 
simplified ventilating systems. 
Standardization and elimination 
of costly fire-escapes, fireproofing, 
stairways and stair halls, duplicate 
toilets and extra exits, are among 
the economies offered by this type of 
construction. Properly designed for 
the climate, the one-story structure 
is particularly adaptable to suburban 
residential districts, he said, but he 
doubted that it was the best invest- 
ment for congested city districts. 
Other savings Yaglou cited could be 
effected by reduction of ceiling 
heights, and adaptation of a single 
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all-purpose room combining audi- 
torium, playroom, and cafeteria func- 
tions iu elementary schools. 

State Ventilation Regulations 

There are now IS States, 1 more 
than in 1930, having no codes gov- 
erning the heating and ventilation 
of public schools, he reported. Nine 
States have general provisions stip- 
ulating only “adequate” heating and 
ventilation. The remaining 22 
States, 1 less than in 1930, have stat- 
utory or State board regulations 
specifying various requirements. 

The 22 States exercising controls 
require a minimum fresh air supply 
of from 10 to 15 c.f.rn., instead of 
20 to 30 c.f.rn. ns was common in 
1930, for class, study, and recitation 
rooms. Eight of these 22 States re- 
quire that the total air supply (out- 
side plus recirculated air) must not 
be less than 30 c.f.rn. per pupil, a 
standard that Yaglou said could not 
be met without the use of fans. 

New York regulations for heating 
and ventilation, as amended in 1947, 
are the most rational and up to date 
in his estimation. 

New York State requires that 
heating systems be designed and 
guaranteed to maintain certain spec- 
ified temperatures in different sec- 
tions of the school, with a vertical 
gradient not exceeding 5° F. from 
the floor to the GO-in. level. The 
ventilating system must provide a 
minimum air change of 10 c.f.rn. per 
pupil to remove odors without pro- 
ducing drafts. The air movement in 
zones of occupancy must not exceed 
25 f.p.m. 

For effective thermal operation in 
mild weather a design factor of 15 
c.f.rn. is recommended. When ex- 
tensive use of a school building is 
anticipated in hot weather, the de- 
partment may require installation 
of an air conditioning system or the 
use of electric fans. Independent 
ventilation systems are required 
where toxic substances or strong 
odors are produced. Authority to 
approve places and specifications for 
school buildings is vested in the 
commissioner of education. 


Urges More Rigid Control 
Of School Lunchrooms 

School lunchrooms should be in- 
cluded in the food sanitation pro- 
grams of the city and county health 
departments in the opinion of John 
II. JIcCutchen, Jf.P.H., director of 
the bureau of food and drugs, Di- 
vision of Health, Jefferson City, Ho. 

Further, school lunchrooms should 
be issued permits and grades as any 
other eating or drinking establish- 
ment in the community, and viola- 
tions of regulations should be dealt 
with in a similar manner, he said. 

In Missouri, JIcCutchen said, the 
department of education reviews all 
school building plans before State 
approval is given for State aid. This 
does not cover all the school lunch- 
rooms being built throughout the 
State, but a large percentage of plans 
for new lunchroom facilities come 
in for review in this way. JIc- 
Cutchen stated that in many in- 
stances defects in plans have been 
corrected. 

One of the major problems, JIc- 
Cutchen stated, to be encountered is 
the lack of adequate space for the 
preparation and serving of food. 
Space for separate facilities has not 
been allocated in many existing 
schools. The usual result is that 
space now used for storage and other 
purposes is converted into food 
preparation rooms since overcrowded 
classrooms have taken up all other 
available space. 

The first of two resulting prob- 
lems is inadequate hot water facili- 
ties. Hot water heaters cannot be 
made to produce the desired hot 
water for rinsing dishes by simply 
turning up the thermostat or attach- 
ing a booster heater, JIcCutchen 
emphasized. 

Every hot water heater is designed 
to operate at a definite B.t.u. input 
and the upper limit of the thermo- 
stat should not be exceeded, he ex- 
plained. The recovery rate of such 
hot water heaters should be deter- 
mined mathematically beforehand. 
School authorities should try to de- 
termine how much hot water will be 


needed and how much space is avail- 
able before proceeding with con- 
struction plans. 

Cites Dejects 

Inadequate illumination is the 
second problem in JlcCutchen's 
opinion. He said it has been found 
that the degree of sanitation is di- 
rectly proportionate to the amount 
of properly distributed light. With- 
out adequate light, the lunchroom 
employees cannot tell when the 
equipment and facilities need clean- 
ing or whether they are actually 
clean after being washed. 

JIcCutchen said that these are 
some of the other defects iu lunch- 
room construction plans: no specifi- 
cations for kitchen equipment; 
grease-resistant asphalt tile not 
specified ; inadequate space for 
kitchen and storeroom; no walk- 
in cooler, insufficient refrigeration 
capacity; soiled-dish window too 
small; no clean-dish tables; dining 
area too small; lack of adequate 
hand-washing facilities; improper 
location of toilet facilities; failure 
to provide a sneeze shield for cafe- 
teria lines. 

JIcCutckeon contended that the 
local health department and the 
school administrators are respon- 
sible for providing adequate space 
for the kitchen and dining areas, 
proper equipment, and proper con- 
struction. To assure proper sani- 
tation, school administrators should 
consult with the health department 
about building plans before commenc- 
ing construction. 

To assist the school officials and 
the employees of school lunch pro- 
grams, Jlissouri conducts food han- 
dling courses. Junior and senior 
classes of the high school are also 
invited to participate in this training 
course. When the students learn the 
proper sanitation procedures, JIc- 
Cutchen said, they demand them and 
are quick to criticize improper tech- 
niques in public establishments. 
JIany also tell their mothers about 
the proper methods of handling food, 
cleaning, and sanitizing dishes and 
equipment. 
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School Dental Results 
Questioned by ADA 

School health programs that fail to 
bring about improved dental health 
should be reviewed periodically ac- 
cording to Perry J. Saudell, M.Ed., 
director of the bureau of dental 
health education, American Dental 
Association. 

Saudell reported that in 1955 the 
bureau of economic research and 
statistics of the association sought 
to determine the number of cities 
having school dental programs and 
the characteristics of these pro- 
grams. Completed questionnaires 
were received from 2,22S cities (63 
percent) with populations exceeding 
2,500. 

Dental Personnel 

Ninety-five schools (7.1 percent) 
had the services of a full-time den- 
tist. In S3 percent of the cities, 
dentists worked part time ; of these, 
13 percent donated their services. 

Pull-time dental hygienists were 
employed in 22.1 percent of the re- 
porting schools. Dental hygienists, 
employed on a part-time basis, were 
reported by 11.7 percent. Of these, 
about one-fourth donated their serv- 
ices ; the others were paid by various 
organizations. 

Services of Dentists 

Mouth examination was the most 
frequent service. It was included in 
the reports of 74.1 percent of the re- 
sponding cities. Annual examina- 
tions for all students were reported 
by 25 percent, annual examinations 
for certain grades only were held in 
38 percent, and examinations at ir- 
regular intervals were made in 10 
percent. Only 21 percent of the cities 
referred students to their own den- 
tists for complete examination. 

Some dental treatment was pro- 
' ided in GO percent of the school sys- 
tems. Fillings and extractions were 
Provided upon request iu 10 percent 
of the cities. In S percent of the 
c 'ties, topical fluoride treatments 
"ere provided for certain age groups. 
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Services of Hygienists 

Dental hygienists made annual 
dental inspections of all children in 
13 percent of the cities, whereas in 
10 percent they made annual inspec- 
tions in certain grades only. In half 
of these schools, children were re- 
ferred to their dentists for examina- 
tion. Prophylaxis was provided by 
the dental hygienists in IS percent 
of the reporting cities and the me- 
dian amount of time spent was 40 
percent. In 20 percent of the cities, 
hygienists gave topical fluoride ap- 
plications and devoted 40 percent of 
their time to such treatment. 

Educational Activities 

In 27.1 percent of the cities, den- 
tists served as consultants to teach- 
ers iu their health instruction pro- 
grams; in 14 perceut they appeared 
before classes to speak on care of the 
teeth. 

Hygienists served as consultants 
and aided in inservice training of 
teachers in IS percent of the cities. 
In 20 percent, they taught dental 
health in the classroom, part time. 
Followup visits to the home were 
made iu IS percent of the cities. 

General Observations 

Unless dental inspection succeeds 
in determining dental health status 
and in motivating the child and 
parents toward better dental care, 
Sandell stated, the value of inspec- 
tion is doubtful. He said reports 
show that dental care is lacking for 
many children, which indicates that 
dental examination alone does not 
guarantee dental health. 

Sandell urged that procedures 
used in developing an inspection 
program and the functions of spe- 
cialized personnel be analyzed care- 
fully so that the educational poten- 
tialities can best be utilized. 

Dental Health Education 

Sandell commented on various ap- 
proaches to dental health education, 
with reference to a survey of opin- 
ions and experiences of dental di- 
rectors. In one instance, a director 
promoted a graded course of study in 
dental health and a parent education 


program designed to stimulate in- 
terest in fluoridation. Still another 
suggested an X-ray survey program, 
comparable to that of the tuber- 
culosis survey, with an educational 
program to precede and to follow the 
survey, as well as a followup pro- 
gram to bring pupils in for treat- 
ment. Some schools have begun in- 
service training programs for teach- 
ers. Others reported success in 
programs using science classes to 
conduct Snyder tests for dental 
caries susceptibility. 

The parent-teacher association in 
one State has recognized the impor- 
tance of education of the parents in 
dental health by establishing a study 
course in dental health for all local 
units of the association. These 
were developed with the assistance 
of the health department and the 
dental society. 

Schools Can Aid In Fight 
Against Poison Mishaps 

An organized attack by educa- 
tional institutions on the problem 
of accidental poisonings has been 
proposed by Fred V. Hein, Ph.D., con- 
sultant in health and fitness, bureau 
of health education of the American 
Medical Association. 

Schools should contribute, said 
Hein, to the prevention of such acci- 
dents through the following ; ( a ) use 
of existing adult education channels, 
including home-school organizations 
such as parent-teacher associations; 
(6) emphasis on preventive proce- 
dures throughout the school careers 
of children and youth; (c) stressing 
such measures in high school and 
college courses relating to the edu- 
cation of prospective parents. 

Institutes, classes, study groups, 
meetings, forums, and conferences 
for adults on many subjects might 
appropriately include information on 
poisoning hazards and prevention, he 
said. The same applies to educa- 
tional radio and television, newspa- 
per articles, periodicals, and bulle- 
tins to homes. 
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More thau 30 million children 
alerted in school to poisoning clan- 
gers might function as salesmen for 
safety, Hein stated. In the lower 
grades such training could be given 
to children in the form of simple 
“do and don’t” instruction integrated 
with regular activities of the school 
clay. As children gain understanding 
they might he taught the “how and 
why” of safe practices with regard 
to the handling of potentially poison- 
ous substances. Hein pointed to the 
many opportunities for teaching of 
accidental poisoning prevention along 
with other subject areas in the sec- 
ondary school curriculum, such as 


Dental Care 


Long-Term Dental Health 
Via 10 Short-Term Goals 


Too few parents consider the con- 
dition of the child’s teeth until he is 
ready to enter school and then 
usually as a result of the dental edu- 
cational feature of the summer 
roundup program, remarked William 
A. Jordan, D.D.S., M.P.H., chief, sec- 


tion of dental health, Minnesota De- 
partment of Health, Minneapolis. 

Overcoming this indifference in 
ourselves as individuals and as 
parents, stimulating the leadership 
of the dental profession in their own 


segment of health education, and 
sparking the interest of legislatures 
in the reasons for good dental health 


are the major foci of dental health 
education, Jordan continued. 

The family dentist misses many 


ipportunities to contribute to dental 
iducation, Jordan believes. When 
le says to his patient, “Sugar causes 
ooth decay,” that is the occasion to 
Iescribe how decay is created 
hrough the process of oral bacteria 
feeding on sugars in the mouth, pro- 
lacing an acid which attacks the 


classes in health, industrial and fine 
arts, science, and homemaking. 

Prospective parents have often 
keen neglected in educational efforts 
designed to enlist the cooperation of 
families. Yet many secondary school 
and college students will become par- 
ents in the near future. When they 
have actually become parents, only 
a portion of them can be reached, 
and then only indirectly, Hein 
stated, concluding that it was espe- 
cially important that these older 
students be made aware of acciden- 
tal poisoning hazards and of oppor- 
tunities for taking adequate safety' 
measures. 


Services » . . 


tooth enamel. It is an opportunity 
for him to tell how fluorides ingested 
or topically applied can create re- 
sistant tooth enamel. 

Too often, particularly with fluori- 
dation programs, the opposition has 
done a better job than the propo- 
nents, Jordan observed. 

Short-Term. Objectives 
Jordan listed short-term objectives 
which he feels are within the realm 
of achievement, and added that of 
the methods for attaining them the 
most needed are undergraduate pub- 
lic health courses established in all 
schools of dentistry ; courses in den- 
tal health required for public health 
nurses ; and improvements in health 
education material presented to un- 
dergraduate teachers. His list of ob- 
jectives included the following: 

1. To teach every individual the 
importance of keeping his mouth 
healthy throughout his lifetime. 

2. To understand the important 
relationship of dental health to gen- 
eral health, outward appearance, 
and even mental reactions. 

3. To relate the services available 
from all groups and agencies in the 


promotion of a better dental pro- 
gram. 

4. To encourage the observance of 
proper dental health practices in- 
cluding personal care, professional 
care, proper diet, and oral habits. 

5. To encourage better patient- 
dentist relationships. 

C. To present how the dental 
health activities may he correlated 
with the public health program. 

7. To educate the public to the 
value of adequate dental care for 
children and youths and to develop 
tiie resources that make such pro- 
grams possible. 

S. To continue to promote better 
education programs in colleges and 
universities for prospective teachers 
of health education. 

9. To encourage and emphasize the 
need of public health courses for the 
undergraduate dental students so 
they might be better prepared to 
participate in their community’s den- 
tal program. 

10. To interpret the dental pro- 
gram to the practicing dentists and 
stimulate their interest and responsi- 
bility. 

Can Extend Dental Services 
With Auxiliary Personnel 

Because of the shortage of den- 
tists, a realistic staffing plan for den- 
tal public health programs should 
depend on auxiliary personnel to ex- 
tend services, according to Norman 
F. Gerrie, D.D.S., M.P.H., acting 
chief dental officer of the Public 
Health Service. 

Many dental health program func- 
tions can be performed by available 
auxiliary personnel such as dental 
hygienists, health educators, and 
public health administrators, he 
asserted. 

The demands on the public health 
dentist have increased with the 
growth of technical and administra- 
tive knowledge in the field so that 
the dental public health administra- 
tor is pressed to keep up with his 
work, Gerrie declared. 
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It is his responsibility to plan 
the dental program, and to integrate 
and coordinate it with the other 
activities of the health department, 
he said. lie should be designating 
and defining dental needs of the 
community, selecting objectives and 
assigning priorities, working with 
dental organizations of the area, and 
making sure that the quality of the 
work in the dental program earns 
public respect and appreciation. In 
this task few dental administrators 
can hope to have public health den- 
tists as assistants, he said. 

This, he explained, is because : (a) 
the national supply of dentists is 
known to be inadequate; (6) since 
dental public health has achieved 
specialty status, expensive training 
after regular training is required; 
(c) dental schools orient their stu- 
dents for private practice, which is 
much more lucrative than public 
health dentistry; and (d) the de- 
mand for public health dentists has 
risen steadily since 1918. 

Suggested Criteria 
In the past, auxiliary personnel 
were selected because they were 
more readily available and less ex- 
pensive than dentists, were already 
in the field, or were trained in fields 
which enabled them to bring to the 
dental program skills of potential 
value. Such personnel were em- 
ployed with varying degrees of suc- 
cess, he commented. 

Useful criteria for choosing aux- 
iliary dental personnel, Gerrie sug- 
gested, are that the individuals con- 
sidered should: (a) have adequate 
basic preparation for the job; (&) 
have public health training, either a 
year in a public health school or 
integrated training during the basic 
preparation; (c) be available in ade- 
quate numbers or such availability 
promised; and (d) be acceptable to 
the public in their job capacities. 

These criteria, he declared, point 
to health educators, dental hygien- 
ists, and public health administra- 
tors as acceptable auxiliary per- 
sonnel. 


The Three Groups 

Health educators bring skills par- 
ticularly valuable in dental educa- 
tion programs and in the use of 
printed materials, in working with 
community organizations, in con- 
ducting workshops and inservice 
training programs, he snid. 

The adequately trained dental hy- 
gienist with a degree is more useful 
to the program than is the 2-year 
hygienist trained primarily in clini- 
cal operations, Gerrie noted. Hy- 
gienists have been employed for 
lectures to students, teachers, and 
parents and could conduct surveys 
for the dental administrator. They 
can give classes in dental health for 
teachers and nurses. In community 
planning, the hygienist could coordi- 
nate action with the health educator ; 
each may act as a resource person 
for the other. The hygienist can 
double for the dentist except in ac- 
tivities involving technical inter- 
pretation. 

The public health administrator 
brings to his job knowledge of pub- 
lic health philosophy, techniques, 
methods, and related elements of all 
public health disciplines. He can 
contribute to planning and evalua- 
tion. He could develop procedures 
for surveys and prepare preliminary 
drafts for the required administra- 
tive reports. 

Research Needed 

Auxiliary workers with other 
skills may be used as new needs 
arise. Research is required to 
identify such skills and a knowledge 
on the best methods of training per- 
sonnel. A willingness to try to dis- 
cover the best uses of auxiliaries 
may lead to a significant easing of 
the shortage of manpower in the 
field, Gerrie asserted. 


Long-Term Denial Survey 
Advantages Reported 

A long-term study of dental caries 
incidence and periodontal disease in 
Prince Georges and Montgomery 
Counties, Md., has provided findings 


which could not be obtained from a 
cross-section survey, according to 
A. L. Russell, D.D.S., M.P.H., of the 
National Institute of Dental Re- 
search, National Institutes of 
Health, Public Health Service, Be- 
thesda, Md. 

The long-term procedure yields in- 
formation which can be elicited by 
no other techniques, he said. "A 
principal advantage of the method 
is that any observation can be ana- 
lyzed as a mean change and hence is 
amenable to any desired dissection 
by statistical analysis. The uncer- 
tainties of dealing blindly with abso- 
lute values are avoided.” 

Some of the types of data which 
are accessible only through long- 
term examinations were illustrated 
in the findings of the chronic oral 
disease investigation in Maryland. 
These types were: the direct esti- 
mation of incidence, increment over 
a given time span, with known error 
components ; the relationship be- 
tween two effects which are observed 
rather than assumed to coexist 
through the period of study ; and the 
retrospective study of persons in 
whom a given effect appears, com- 
pared with similar persons in whom 
the effect did not appear, based di- 
rectly on data of record. 

The Maryland Study 

The study began in 1951 when the 
National Institute of Dental Re- 
search was invited to participate 
with the Southern District Dental 
Society of Maryland in a prefluo- 
ridation survey of dental caries. A 
long-term study was conducted in 
which 5,000 to 6,000 elementary and 
junior high school students were ex- 
amined during the same calendar 
week each year, Russell said. 

A method was devised for scoring 
periodontal disease from zero to 8.0 
with the higher scores indicating 
more severe damage. The mean 
numbers of decayed, missing, or filled 
permanent teeth permitted scoring 
over a continuous scale for dental 
caries. 

Comparison of caries activity and 
gingival status for the observation 
period revealed a tendency toward 
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increasing caries activity with in- 
creasing gingival inflammation for 
children with only simple gingivitis. 
There was an unusually large num- 
ber of children with clean mouths in 
1955 who had shown simple gingivitis 
in 1951. About S out of 9 with such 
reversals exhibited objective evi- 
dence of professional care during the 
study period. Such care had been 
received by only about 2 children out 
of three for the entire group. 

Children receiving care during the 
year or showing no need for care at 
the beginning and end of that period 
showed a very low prevalence of 
gingivitis, according to Russell. Def- 
initely more gingivitis was seen in 
a small group which received only 
emergency treatment. The remain- 
ing children who did not receive care 


were grouped into three categories 
roughly representing the degree of 
neglect of care. 

In tliis grouping, children whose 
care needs had been met at the out- 
set of the period, hut who had not 
yet received treatment for lesions ap- 
pearing during the year, showed the 
least gingivitis. Intermediate were 
those in whom generally small cari- 
ous lesions, present at the beginning 
of the year, received no treatment 
during the 12 months. Children who 
exhibited gross neglect had the most 
gingivitis. 

Russell pointed out that the long- 
term survey is not the method of 
choice in studies where the data re- 
quired may be obtained directly 
through a single cross-section survey. 


his co-workers believe that the meth- 
od warrants further study from the 
standpoints of both theory and prac- 
tical application. Pew physicians 
are willing to take part in morbidity 
studies, they said, and those who are 
available usually require a period of 
orientation to population studies, 
whereas interviewers can be found 
in any community and can be trained 
by the study staff. Use of inter- 
viewers for these studies is much less 
costly than the use of physicians, 
and many more persons will reply to 
an interviewer’s questions than will 
undergo physical examination by a 
physician, Rubin and his eo-workers 
said. It is their feeling that the 
most important gain from this tech- 
nique is the increased response rate. 


Epidemiology . . 


Nonmedical Interviewers 
In Morbidity Surveys 


Techniques are needed by which 
morbidity surveys of the general 
population may be used by the epi- 
demiologist to study associations in 
noncommunicable disease which are 
worthy of further investigation, 
stated Theodore Rubin, Ph.D., Joseph 
Rosenbaum, A.B., and Sidney Cobb, 


M.D., M.P.H. 

Dr. Rubin is research associate in 
epidemiology and Dr. Cobb is asso- 
ciate professor of epidemiology, Uni- 
versity of Pittsburgh Graduate 
School of Public Health, Pittsburgh, 
Pa. Mr. Rosenbaum was a research 
associate in epidemiology at the Uni- 
versity but is now with the Rand 
Corporation in Santa Monica, Calif. 

Clinical impressions are usually 
the basis for hypotheses about dis- 
eases, but clinical impressions are 
obtained from a biased population, 
and a way is needed to check these 
impressions in representative popu- 


Insured Groups Valuable 
In Genetic Studies 


lation studies, Rubin and his co- 
workers said. 

The use of the nonmedical inter- 
viewer as an alternative to mass 
screening techniques or clinical ex- 
aminations is suggested as having 
the advantages of a high response 
rate, low cost, and an available staff 
to compensate somewhat for the lack 
of diagnostic accuracy. 

The substitution of “virtual” clas- 
sifications of disease obtained by 
nonmedicai interviewers for the 
“true” classifications obtained by 
clinical examination by physicians 
presents certain limitations also. 
Rubin and his co-workers discussed 
these limitations and offered a for- 
mula for selecting a sample popula- 
tion and a set of questions that might 
be used, in lieu of clinical methods, 
to detect associations with rheuma- 
toid arthritis. 

Further Study Warranted 
Despite the limitations imposed by 
the substitution of virtual for true 
classifications of disease, Rubin and 


Enrollees of prepaid medical care 
plans provide an excellent medium 
for research into genetic anil epi- 
demiological problems of clinical 
medicine, according to Louis E. 
Schaefer, M.D., and David Adlers- 
berg, M.D. 

The contributions that such pro- 
grams could make to genetic anil 
epidemiological research “may even- 
tually represent, quite apart from 
the socioeconomic value of prepaid 
comprehensive care on a group basis, 
significant and valid reasons for the 
existence of such planning,” they 
said. 

Dr. Schaefer is associate medical 
director, Central Manhattan Medical 
Group, and research assistant in 
medicine, Mt. Sinai Hospital, and 
Dr. Adlersberg is associate attend- 
ing physician for metabolic diseases, 
Mt. Sinai Hospital, New York, N. Y. 

Groups for the study of clinical 
genetics in man are much in de- 
mand, and population material must 
be readily available if genetic prob- 
lems are to be worked out directly, 
they said. By using enrollees of 
prepaid medical care plans, entire 
families can be examined, pedigrees 
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can be established, ami twins can be 
studied, they stated. 

Pedigree Method 
Medical care plans, such as the 
Health Insurance Plan of Greater 
New York, enroll and provide med- 
ical care for families — parents and 
all children up to IS years of age — 
as a uuit, Schaefer and xUUersberg 
stated. In groups such as this, “an 
entire segment of a virtually un- 
seleeted population can be investi- 
gated for the occurrence of an in- 
herited trait,” and studies can be re- 
peated in a relatively stable popula- 
tion, they pointed out. 

Furthermore, laboratory and clin- 
ical studies can be made within the 
framework of the subscriber’s or- 
dinary relationship with his physi- 
cians, and complete records of the 
entire family are available in the 
offices of the medical group. An 
added advantage has been the co- 
operativeness of relatives of the fam- 
ilies in the study group, who often 
must be questioned and examined to 
complete the research, they stated. 

Staten Island Studies 

Schaefer and Adlersberg reported 
that studies of the genetic mecha- 
nisms in idiopathic cholestereinia are 
being made in families enrolled in 
the Staten Island medical group of 
Previous studies of this con- 
dition had been carried out in a hos- 
pital, but it was felt that investiga- 
tions of a metabolic disorder of this 
type, which occurs in individuals 
who appear to be healthy otherwise, 
should be made in family groups 
representative of the general popu- 
lation. 

Epidemiological studies of choles- 
terol levels have been conducted 
simultaneously with the genetic 
studies, they said. Findings indicate 
hat the rapid increase in average 
cholesterol levels in men, beginning 
at age 20, produce changes which 
maj result in the high frequency of 
coronary disease in the earlier 
decades of life; and that the same 
Phenomenon begins 13 years later in 
"omen and continues 12 years 
oa Q er than it does in men. 


A longitudinal study of men and 
women whose cholesterol levels have 
been carefully observed through the 
critical decades will be required to 
prove this hypothesis, they stated, 
and the families in the HIP-insured 
group will be particularly suitable 
for such a study. 

Iu conclusion, Schaefer and Ad- 
lersberg said that the Staten Island 
studies demonstrate the integration 
of genetic and epidemiological re- 
search with the clinical practice of 
medicine, using techniques employed 
by the internist in his daily practice, 
with no exploitation of or incon- 
venience to the patient, and that 
these studies will be continued and 
broadened. 

Study Accents Value 
Of Early Diagnosis 

Recent New York State studies 
confirm that a great gain in survivor- 
ship of cancer patients will probably 


result if cancer cases are diagnosed 
in the early, localized stage. 

This opinion was expressed by 
Arthur S. Kraus, M.S., associate bio- 
statistician, Morton L. Levin, M.D., 
assistant commissioner for medical 
services, Rita B, Cashman, M.S., bio- 
statistician, and Paul R. Gerhardt, 
M.D., director of the bureau of can- 
cer control. New York State Depart- 
ment of Health, Albany, N. Y. They 
reported results of a study of 2,063 
cases of cancer with known or re- 
ported onset during 1940-42, found in 
6 counties of northern New York 
State during the period 1940-47. 

The 5-year survival rate for the 
cases in the study was 27.7 percent, 
Kraus and his associates reported. 
Survivorship was determined for 
single years up to 5 years after onset. 
Patients were classified as dead in 1 
of the first 5 years following the on- 
set of cancer, alive 5 years after 
onset, or lost to observation while 
alive in one of the first 5 years after 
onset. The probability of dying from 
cancer during a given year decreased 


Survival rates of study group and generai population. 
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in each successive year, from an 
annual rate of about 30 percent in the 
first year after onset to about 10 per- 
cent in the fifth year. 

Site and Age 

Survival rates for cancer of the 
skin were higher than for cancer of 
any other site, Kraus and his co- 
workers said. The major sexual 
sites, followed by the major noil- 
sexual sites, had the next highest 
rates of survival. Leukemia had the 
lowest survivorship rates of all 
major sites. The rate of survivor- 
ship for the six internal sites com- 
mon to both sexes was higher for 
males than for females. The ad- 
justed survival rates showed some 
difference in time trend for different 
sites. 

The survivorship of all cancer 
eases of each sex was higher in the 
under-55 age group than in the older 
group, the investigators reported. 
This relationship was statistically 
significant for uterine cervix cancer 
in women under 35 and for ovarian 
cancer in women under 45, they said. 
While part of this relationship ap- 
peared to be explained by the tend- 
ency of younger cases to be diagnosed 
at an earlier stage of disease than 
older cases, factors other than stage 


of disease at diagnosis appear to be 
involved. The study also showed 
that inclusion of a higher proportion 
of false positive cases among the 
younger group did not account for 
the higher survival rate of the 
younger group. 

Stage at Diagnosis 

Persons of both sexes whose can- 
cers were diagnosed in the early, 
localized stage had a higher survival 
rate than persons diagnosed in other 
and unstated stages. This finding 
was most striking for the sites with 
the lowest survival rates — ovary, 
bladder, large intestine, and rectum. 
The higher survivorship rate for 
patients with cancers diagnosed in 
tho early, localized stage was not 
due to the inclusion of a higher pro- 
portion of false positives among this 
group. 

Kraus and his co-workers con- 
cluded that the results of this study 
represent the minimum survivorship 
for the diagnosed cancer population 
of the six counties studied. They be- 
lieve that, except for the factor of 
chance fluctuation, these results are 
approximately representative of the 
situation for the period studied in 
the entire State of New York, ex- 
clusive of New York City. 


phases of the test. He designated 
the serum tested another variable. 

The standardization of hemolysin 
and complement may be accom- 
plished by checkerboard titration, 
and optimal dilutions obtained. An- 
other procedure is the titration of 
hemolysin in the presence of a con- 
stant dilution of complement and 
subsequent titration of the comple- 
ment in the presence of two units 
of hemolysin, he said. 

"Several laboratories have stream- 
lined the complement fixation test 
to accommodate the testing of large 
numbers of serums with several anti- 
gens by using a single dilution of 
complement for the entire battery of 
antigens. In this procedure, the 
amount of complement used for each 
antigen ranges from 1.5 to 2.0 units 
for each antigen instead of 2.0 exact 
units,” he said, warning that such 
a system is hazardous unless con- 
trolled. 

He recommended the restandard- 
ization of each lot of commercially 
procured antigen. Antigens may be 
titrated by the checkerboard or 
straight line pattern. In the latter 
case, serial dilutions of antigens are 
tested with a single dilution of ho- 
mologous immune serum. If the 
titer of the reference serum is of too 
low a value, the antigen may not 
detect low levels of antibodies in a 


The Virus Diseases 


Complement Fixation Tests 
Need Standard Procedure 

An evaluation of the various tech- 
niques used in the virus complement 
fixation test and the development of 
a standard procedure acceptable to 
all laboratories is needed, according 
to Alan Bernstein, Pb.D., acting in 
charge of the Reference Diagnostic 
Unit of the Communicable Disease 
Center, Public Health Service, Mont- 
gomery, Ala. 


There are probably as many tech- 
niques as there are virus diagnostic 
laboratories, he said. This situation 
does not permit laboratories to 
handle maximum loads or compare 
results among themselves. 

Five Variables 

To illustrate his thesis, Bernstein 
referred to the standardizations of 
antigen, complement, and hemolysin 
and the preparation of constant con- 
centrations of sheep red-blood cells 
suitable for this purpose as variable 


patient's serum. 

The force maintained in centrifu- 
gation of the sheep red-blood cells 
may influence the sensitivity ot 
the test. Bernstein advocated that 
directions for the application of cen- 
trifugal force in preparing cell sus- 
pensions be given in terms of gravi- 
tational units rather than the more 
commonly supplied revolutions per 
minute. 

Also, he called attention to a proc- 
ess whereby centrifugation of cell 
suspensions for maximum cellular 
packing is unnecessary. With refer- 
ence to the true hematocrit value for 
a portion of a wasbed-cell suspen- 
sion, determined with a Bourke- 
Enstine hematocrit tube, and the 
volume of the stock suspension, a 
dilution may be prepared for the 
desired concentration. Suspensions 
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prepared in this way may be more 
accurately reproduced than others. 

Incubation of specimens for only 
1 or 2 hours at 117° C. provides for a 
less sensitive but quicker and more 
specific test than overnight incuba- 
tion in the cold. Although the for- 
mer process may be resorted to in an 
emergency test, Bernstein advised 
that, for specimens thus found nega- 
tive, the test he repeated with an 
overnight incubation period. 

Special Problems 
The supply of positive serum for 
control purposes is more limited than 
that of any other necessary reagent, 
lie said. Human serum is more de- 
sirable than animal immune serum, 
but even commercial stocks of ani- 
mal serum are small. However, 
Bernstein held that through coopera- 
tion among virus diagnostic labora- 
tories in different areas where dif- 
ferent virus diseases are prevalent 
sufficient quantities of all types of hu- 
man serum might be made available 
to all laboratories at little expense. 
For example, southern State labora- 
tories could exchange typhus serum 
for lymphocytic choriomeningitis 
serurus with the laboratories in the 
-Middle Atlantic and New England 
States. 

Concerning the interpretation of 
test results, he listed three possible 
complicating factors : haphazard col- 
lection of serum specimens; lack of 
ample clinical data on patients ; 
and the occurrence of nonspecific 
reactions. 

“Ideally, the first serum specimen 
should be obtained within the first 
few days after clinical onset and a 
convalescent specimen obtained 2 to 
■i weeks later,” he said. “The speci- 
mens should he submitted with a 
proper history that indicates date of 
onset and collection of specimens, 
a summary of the clinical symptoms, 
and the physician's provisional di- 
agnosis. Information concerning 
'aceinations, recent travel, and in- 
timate contact with animals or indi- 
'iduals with similar symptoms is 
as important as the clinical symp- 
toms in aiding in the interpretations 
of results." 


Problems of nonspecific reactions 
arise more frequently with antigens 
prepared from cmbryomited eggs 
than those prepared from mouse or 
guinea pig tissues. If necessary, he 
said, serums may he treated with 
normal embryonated egg membranes 
to remove a nonspecific antibody, or 
absorbed with packed sheep cell sus- 
pension If the antibody is of the 
heterophile type. 

While the serums of some pa- 
tients, especially those with positive 
syphilis serologies, are inherently 
anticomplementary, bacterial or 
chemical contamination of a serum 
may also cause anticomplementary 
reactions. Reactions of this nature 
may occasionally be attributed to 
excess amounts of oxalate, citrate, 
heparin, or merthiolate. Improper 
storage and handling of the antigens 
may result in anticomplementary 
reactions or deterioration of the 
activity. 

“It is important, therefore,” he 
insisted, “that every test include not 
only antigen and serum anticomple- 
mentary controls, but also a positive 
serum control, so that the potency of 
the antigen be known.” Inclusion 
of normal antigen controls will indi- 
cate the presence of nonspecific reac- 
tions. 

Bernstein mentioned several prob- 
lems involving specific viruses ox- 
groups of agents. A history of re- 
cent vaccination, he said, may com- 
plicate diagnosis of influenza by 
complement fixation test and may be 
a problem in future serologic diag- 
noses of poliomyelitis. Again, the 
extensive use of broad spectrum an- 
tibiotics has resulted in a special 
problem in the diagnosis of infec- 
tions by the rickettsiae and psit- 
tacosis-lymphogranuloma venereum 
group of viruses. 


Lead Fight on Viruses, 
Heaith Officers Told 

With communicable diseases fad- 
ing as the major public health con- 
cern, the health officer should lead in 
the fight against the “hard core” of 


communicable viral infections, stated 
John E. Gordon, M.D., professor of 
preventive medicine and epidemi- 
ology, Harvard University School of 
Public Health. 

In addition to applying the prin- 
ciples of communicable disease con- 
trol and acquiring familiarity with 
characteristics of already known 
viruses, the health officer should 
contribute to new knowledge through 
field studies of virus diseases, he 
said. 

Virus diseases include the most 
common, most dangerous, most 
curious, most obscure, and the main 
part of the newly discovered dis- 
eases, but, “to complicate matters, 
as virologists have expressed it, 
there are newly discovered viruses 
seeking a disease as well as the more 
orthodox situation of a disease look- 
ing for its viral agent,” Gordon said. 

As the practice of preventive medi- 
cine enlarges and as the composition 
of populations changes, neoplastic 
and degenerative diseases, mental 
disorders, and traumatic injury are 
properly incorporated into public 
health programs. Gains in the con- 
trol of communicable diseases often 
permit more effort in these other 
fields. But, he said, judged by dis- 
abilities, deaths, and their contri- 
bution toward other conditions, the 
communicable diseases remain the 
backlog of the public health program. 

Local Health Officers 

The local health officer has the 
main responsibility for communi- 
cable disease control. For virus 
diseases, as with all others, the 
measures put into practice depend 
upon information gained through 
practical field study of the particu- 
lar situation, Gordon declared. Lo- 
cal health officers and physicians 
must known which viruses can be 
diagnosed in the laboratory and 
which cannot. They must also know 
the kind of material to collect for 
the laboratory and how to collect 
and forward such materials. 

State Health Officers 

The State health officer should 
help by offering consultation and 


Vol. 71, No, 3, March 1956 


285 


PHR 


APHA 


Conference Report 


by providing diagnostic laboratory 
facilities and skilled workers. As 
laboratories are costly and qualified 
workers are few, facilities are ordi- 
narily provided by the State, or by 
arrangement with 1 of the 30 coop- 
erating laboratories of the Public 
Health Service, he noted. 

The Stare health oilieer should see 
that all physicians and local health 
officers have all the necessary infor- 
mation on virus diseases, Gordon 
declared. The preferred means for 
providing this information are short 
courses or conferences throughout 
the State, with distribution of an 
outline of the essential material. 
Alternatively, the outline and a let- 
ter may be used. 


Practical Needs 


Reporting of epidemics as con- 
trasted with routine individual case 
reports is especially important for 
viral infections of irregular occur- 
rence and for ill-defined disease of 
possible viral origin. Such report- 
ing, he said, should give the number 
of cases, within what time, approxi- 
mate population involved, and ap- 
parent mode of spread. 

Existing knowledge may well be 
applied toward a more reasonable 
practice of isolation in respect 
to a number of the more common 
virus diseases, he commended. The 
evaluation of control procedures re- 
quires more emphasis than com- 
monly accorded that important fea- 
ture. Ipsen’s procedure for bacterial 
diseases, whereby serologic epidemi- 
ology was a measure of extent of 
use and past performance of an 
immunizing agent and in direction of 
future effort, has possibilities for 
viral immunizing agents, Gordon 
said. 


rmy Data on Viruses 

Data on the communicable dis- 
hes in -World War XI, just becom- 
available, show that 23.3 percent 
= reported cases of specific muc- 
ous and parasitic diseases were 
msed by viruses, Gordon said. If 
iral, presumably viral, and common 
espiratory diseases are placed m 
elation to al! communicable disease, 


the proportion of viral disease to the 
whole approximates two-thirds, he 
declared. 

The military services have the 
most complete data on morbidity and 
permanent disability, he asserted. 
Communicable disease accounted for 
about half of all disease in Army 
troops during the war. Deaths from 
disease were only 5.1 percent of the 
total, 75.2 percent were bnttle casual- 
ties and 19.7 percent were nonbattle 
injuries. Disabilities, however, were 
So percent due to disease, the remain- 
ing 15 percent distributed between 
battle and nonbattle categories. 
Man-days lost were 2S5,91S,000 from 
disease, 59,SG3,000 from injuries, and 
72,000,000 from battle casualties, he 
reported. 

The Army data are informative 
because they present evaluation of 
tile communicable diseases in terms 
of death, defect, and disability. 
Judgment is too often on the sole 
criterion of death, Gordon asserted. 

These Army data, representing 
American experience in most parts of 
the world, demonstrate that the 
communicable diseases are not out- 
moded, he said. I-Ialf of the world 
population lives in countries where 
communicable dfsenses rank first 
among causes of death. The infec- 
tious and parasitic diseases were 
2 1 /, times as frequent among Ameri- 
can troops in the China-Burma-India 
theater as in troops in the United 
States. Control measures evaluated 
on experience in the United States 
are not always so effective in other 
parts of the world, even when ap- 
plied to an American population by 
American physicians, he commented. 

Specific control measures for 
smallpox, infectious hepatitis, polio- 
myelitis, and rabies were discussed 
by Gordon. Rubella and chickenpox 
were mentioned as virus dseases for 
which there is no practical control 
under present methods. The control 
of infectious mononucleosis, kerato- 
conjunctivitis, and a number of other 
infections of presumed viral origin 
is within the province of research 
rather than practice, he said. 


Find New Virus Group 
In Healthy Children 

The new types of enteric viruses 
discovered in 1953 in a study of 
healthy children in Cincinnati, Ohio, 
have since been found in even larger 
numbers in healthy Mexican chil- 
dren, according to a report by Man- 
uel Ramos-Alvarez, M.D., and Albert 
B. Sabin, M.D., respectively, research 
associate and professor of research 
pediatrics, Children’s Hospital Re- 
search Foundation, University of 
Cincinnati College of Medicine. The 
existence of these new viruses was 
revealed by the use of monkey kidney 
tissue cultures. 

Among 1,491 children aged 1 to 4 
years in Mexico City, nonpoliomye- 
litis viruses were found in 15.6 per- 
cent ; among 2S0 children of the same 
ages in Veracruz, they were found in 
10.0 percent, they specified. The 
comparative figure for the Cincinnati 
children was 5.2 percent. All the 
children studied were from low 
economic groups. 

A total of 261 nonpoliomyelitis 
virus strains, they reported, were re- 
covered from the Mexican children, 
about 65 percent of which still re- 
main unclassified. Of 26 nonpolio- 
myelitis strains recovered from the 
Cincinnati children, 25 were found 
to belong to five distinct antigenic 
types which differ from previously 
known viruses, and 1 proved to be a 
Coxsackie B4 virus. Four of the five 
Cincinnati prototype viruses (2, 3, 
4, and 5) were found in the Mexico 
City children, and one (type 5), in 
the Veracruz children. 

Role in Disease 

The significance of these new vi- 
ruses in the etiology of human dis- 
ease is still a problem for research, 
the scientists pointed out. However, 
they declared, it is clear that they 
are not the viral counterpart of the 
normal bacterial flora of the human 
enteric tract because they are found 
more frequently during the early 
years of life and, at least in Cin- 
cinnati, are found only rarely in chil- 
dren over 10 years of age. (Of S3i 
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Cincinnati children 10 to 17 years 
old, the viruses were found in only 
0.2 percent.) 

In preliminary serologie surveys 
among Cincinnatians, neutralizing 
antibodies for the Cincinnati viruses 
were found much more frequently 
among those aged 20 to 30 years 
than among those aged 1 to 5 years, 
Ramos-Alvarez and Sabin reported. 
However, only 3 percent of the older 
group had antibodies against all 5 
types. 

The following observations, they 
said, suggest that at least some of 
the new viruses may prove to be 
related to infections of both the 
respiratory and enteric tracts : A 
virus associated with an epidemic of 
rhinitis in chimpanzees and another 
associated with a family outbreak 
of an acute “steatorrheie” enteritis 
were found to be antigenically re- 
lated to, though not identical with, 
the Cincinnati type 4 virus. 

Another clue for further investi- 
gation is the finding by J. L. Melnick 
and his associates that some of the 
"orphan” viruses recovered from 
stools of patients with a diagnosis 
of either nonparalytic poliomyelitis 
or the aseptic meningitis syndrome 
were identical with the Cincinnati 
types 1 and 3 viruses. 

Characteristics of the Viruses 

Ramos-Alvarez and Sabin gave the 
following additional information 
about the five Cincinnati prototype 
viruses : 

Types 1, 2, 3, and 5 produce in 
cynomolgus monkey kidney tissue 
cultures cytopathogenic effects which 
are indistinguishable from those ex- 
hibited by the poliomyelitis viruses, 
type 4 produces a cytopathogenic 
effect distinct from the effects pro- 
duced by the others and from those 
Produced by the poliomyelitis, herpes, 
and mumps viruses : A clumpy de- 
generation of the cells appears after 
an incubation period of 2 to 10 days. 
Only type 4 virus was capable of 
producing a cytopathogenic effect in 
cultures of kidneys derived from 
Ccbus capucinus monkeys. 

According to Dr. Irving Gordon 
and Dr. William Jordan, the five 


Cincinnati viruses can be propagated 
in IleLa cells, although the yield 
of virus is low. 

Dr. Robert Huebner has reported 
that these viruses do not belong to 
the APC group, and Dr. Robert N. 
Hull states that they are distinct 
from the cytopathogenic agents that 
he recovered from normal monkeys. 

Human gamma globulin was 
found to contain antibody for all 
but type 2, and antibodies for type 2 
have been demonstrated in individ- 
ual human serums. 

The Cincinnati viruses are not 
pathogenic for either suckling or 
adult mice by the intracerebral or 
spinal routes. They are not patho- 
genic for rabbits by the intracutane- 
ous, intramuscular, or intravenous 
routes. Types 1, 2, and 3 are not 
pathogenic for cynomolgus monkeys 
by the spinal route, but antibody de- 
velops as a result of the inoculation. 

Virus Induced Cancers 
Tied to Virus Theory 

No cancer has ever been induced 
in an animal or a medium known for 
certain to be free of viruses, asserted 
Francisco Duran-Reynals, M.D., in 
an exposition of the so-called virus 
theory of cancer. Dr. Duran-Reyn- 
als is lecturer and research associ- 
ate, departmnet of microbiology, Yale 
University School of Medicine. 

Furthermore, he stated, a large 
number of cancers, especially in 
birds and mice, are induced by 
agents fulfilling all the requirements 
of viruses. Here the word “theory” 
with “virus” is unwarranted; it 
should be reserved for cancer in man 
and others of unknown etiology, he 
said. 

The more we study viruses, the 
more we learn that they are present 
in tissues and culture media, often 
in an incomplete, noninfective state, 
he continued. He pointed out anal- 
ogies between this situation and the 
“spontaneous” alterations or putre- 
faction of imperfectly sterilized 
media in Pasteur’s time. 


However, even if someday cancer 
is induced in animals in the proved 
absence of viruses, this will not 
change the fact that avian, murine, 
and other cancers are virus induced, 
he noted. It would mean that we 
have two types of cancer : infectious 
cancers and noninfectious cancers. 

The virus theory, according to the 
speaker, holds that a cell invaded 
by certain viruses is induced to 
multiply at the same time that the 
viruses themselves multiply, an ex- 
ogenous process. The only other 
view concerning the cause of cancer, 
the noninfectious view, contends that 
a sudden change leads to unre- 
stricted cell multiplication even 
after withdrawal of the stimulus, an 
endogenous process. 

Tile latter view is consistent with 
orthodox knowledge in histology, 
immunology, endocrinology, genetics, 
and other fields. However, since 
heredity, hormonal functions, and 
still other factors play a decisive 
part in making possible the effect of 
the virus, the knowledge accumu- 
lated in these fields is not only com- 
patible with the virus theory also, 
but is indispensable for a full under- 
standing of the virus realities, he 
stated. 

The Age Factor 

In discussing the mechanism of 
induction of cancer by viruses, 
Duran-Reynals noted that the age 
factor is present in the following 
three events : 

Necrosis or stimulation of the in- 
fected cells. Observations on vi- 
ruses of either cancers or prolifera- 
tive processes show that cell destruc- 
tion occurs in the immature host, 
whereas tumor formation takes place 
in the mature host. 

Infection itself. Avian tumors — 
the Rous sarcoma, for example — are 
able to infect other species — ducks, 
for example — only when the latter 
are inoculated during immaturity. 

Variability of the virus in the 
aging host. In the Rous sarcoma 
chicken-duck sequence, infection of 
the immature host is followed by a 
long period of latency or incubation ; 
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by providing diagnostic laboratory 
facilities and skilled workers. As 
laboratories are costly and qualified 
workers are few, facilities are ordi- 
narily provided by the State, or by 
arrangement with 1 of the 30 coop- 
erating laboratories of the Public 
Health Service, he noted. 

The Stare health officer should see 
that all physicians and local health 
officers have all the necessary infor- 
mation on virus diseases, Gordon 
declared. The preferred means for 
providing this information are short 
courses or conferences throughout 
the State, with distribution of an 
outline of the essential material. 
Alternatively, the outline and a let- 
ter may be used. 

Practical Needs 


Reporting of epidemics as con- 
trasted with routine individual case 
reports is especially important for 
viral infections of irregular occur- 
rence and for ill-dellned disease of 
possible viral origin. Such report- 
ing, he said, should give the number 
of cases, within what time, approxi- 
mate population involved, and ap- 
parent mode of spread. 

Existing knowledge may well be 
applied toward a more reasonable 
practice of isolation in respect 
to a number of the more common 
virus diseases, he commended. The 
evaluation of control procedures re- 
quires more emphasis than com- 
monly accorded that important fea- 
ture. Ipsen’s procedure for bacterial 
diseases, whereby serologic epidemi- 
ology was a measure of extent of 
use and past performance of an 
immunizing agent and in direction of 
future effort, has possibilities for 
viral immunizing agents, Gordon 
said. 


Army Data on Viruses 

Data on the communicable dis- 
eases in World War II, just becom- 
ing available, show that 23.3 percent 
of reported cases of specific infec- 
tious and parasitic diseases were 
caused by viruses, Gordon said. If 
viral, presumably viral, and common 
respiratory diseases are placed 
relation to all communicable disease, 


tile proportion of viral disease to the 
whole approximates two-thirds, he 
declared. 

The military services have the 
most complete data on morbidity and 
permanent disability, he asserted. 
Communicable disease accounted for 
about half of all disease in Army 
troops during the war. Deaths from 
disease were only 5.1 percent of the 
total, 75.2 percent were battle casual- 
ties and 19.7 percent were nonbattle 
injuries. Disabilities, however, were 
S5 percent due to disease, the remain- 
ing 15 percent distributed between 
battle and nonbattle categories. 
Man-days lost were 2S5,91S,000 from 
disease, 59,SG3,OQO from injuries, and 
72,000,000 from battle casualties, he 
reported. 

The Army data are informative 
because they present evaluation of 
the communicable diseases in terms 
of death, defect, and disability. 
Judgment is too often on the sole 
criterion of death, Gordon asserted. 

These Army data, representing 
American experience in most parts of 
the world, demonstrate that the 
communicable diseases are not out- 
moded, he said. Half of the world 
population lives in countries where 
communicable diseases rank first 
among causes of death. The infec- 
tious and parasitic diseases were 
2 (A times as frequent among Ameri- 
can troops in the Cliina-Burma-India 
theater as in troops in the United 
States. Control measures evaluated 
on experience in the United States 
are not always so effective in other 
parts of the world, even when ap- 
plied to an American population by 
American physicians, he commented. 

Specific control measures for 
smallpox, infectious hepatitis, polio- 
myelitis, and rabies were discussed 
by Gordon. Rubella and chickenpox 
were mentioned as virus dseases for 
which there is no practical control 
under present methods. The control 
of infectious mononucleosis, kerato- 
conjunctivitis, and a number of other 
infections of presumed viral origin 
is within the province of research 
rather than practice, he said. 


Find New Virus Group 
In Healthy Children 

The new types of enteric viruses 
discovered in 1953 in a study of 
healthy children in Cincinnati, Ohio, 
have since been found in even larger 
numbers in healthy Mexican chil- 
dren, according to a report by Man- 
uel Ramos-Alvarez, M.D., and Albert 
B. Sabin, Al.D., respectively, research 
associate and professor of research 
pediatrics, Children’s Hospital Be- 
search Foundation, University of 
Cincinnati College of Medicine. The 
existence of these new viruses was 
revealed by the use of monkey kidney 
tissue cultures. 

Among 1,491 children aged 1 to 4 
years in Mexico City, nonpoliomye- 
litis viruses were found in 15.6 per- 
cent ; among 2S0 children of the same 
ages in Veracruz, they were found in 
10.0 percent, they specified. The 
comparative figure for the Cincinnati 
children was 5.2 percent. All the 
children studied were from low 
economic groups. 

A total of 261 nonpoliomyelitis 
virus strains, they reported, were re- 
covered from the Mexican children, 
about 65 percent of which still re- 
main unclassified. Of 26 nonpolio- 
myelitis strains recovered from the 
Cincinnati children, 25 were found 
to belong to five distinct antigenic 
types which differ from previously 
known viruses, and 1 proved to be a 
Coxsackie B4 virus. Four of the five 
Cincinnati prototype viruses (2, 3, 
4, and 5) were found in the Mexico 
City children, and one (type 5), in 
the Veracruz children. 

Role in Disease 

The significance of these new vi- 
ruses in the etiology of human dis- 
ease is still a problem for research, 
the scientists pointed out. However, 
they declared, it is clear that they 
are not the viral counterpart of the 
normal bacterial flora of the human 
enteric tract because they are found 
more frequently during the early 
years of life and, at least in Cin- 
cinnati, are found only rarely in chil- 
dren over 10 years of age. (Of S3i 
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SALK VACCINE 


Q. Will the vaccine ever be 100- 
perceut effective? /I. We c:m have 
100-percent effectiveness to the ex- 
tent that lots of vaccine are consist- 
ent aiul resemble our “standard 
reference vaccine." We shall have 
vaccine approaching 100-perccut ef- 
fectiveness. 

Questions which the panel did not 
have time to answer were referred 
by Dr. Merrill to Dr. Van Riper for 
collation. He promised to publish 
the answers to representative 
questions. 


tacts of vaccinated individuals, and 
20 among community contacts of 
vaccinal ed individuals. 

In May 1055 safety standards and 
clearance procedures for poliomyeli- 
tis vaccine were revised. No epi- 
demiological evidence has come to 
light that tends to render suspect any 
lot of vaccine of any manufacturer 
cleared under these revised safety 
standards, Langmuir stated^ 

Preliminary reports are now avail- 


able from 11 States and 1 city on the 
effectiveness of poliomyelitis vaccine 
as used in the United States in 1055. 
These reports showed that rates for 
paralytic poliomyelitis were one-half 
to one-lifth as great among vacci- 
nated children as rates among un- 
vaccinated children of the same age. 

In an attempt to find an independ- 
ent confirmation of this trend in 
favor of the vaccine, data on the age 
distribution of all cases of poliomy- 


Paralylic and nonparalylic poliomyelitis rates, 1952 and 1955. 


Polio Surveillance Unit 
Finds Vaccine Effective 

An epidemiological evaluation of 
the safety and effectiveness of polio- 
myelitis vaccine was described by 
Alexander D. Langmuir, M.D., chief, 
Epidemiology Branch, Communica- 
ble Disease Center, Public Health 
Service, in collaboration with Neal 
Nathanson, M.D., and Wm. Jackson 
Hall, Ph.D., chief and statistician, 
respectively, of the Poliomyelitis 
Surveillance Unit. This evaluation 
was based on the surveillance activi- 
ties of the Communicable Disease 
Center. 

The surveillance of poliomyelitis 
is one of the several parts of the 
Poliomyelitis Program of the Public 
Health Service. The others include 
the licensing of production and 
clearance of vaccines and the admin- 
istration of grant-in-aid funds and 
of the voluntary interstate program 
for vaccine distribution. 

Since April 1955, the Poliomyelitis 
Surveillance Unit has acted as a 
clearinghouse for reports provided 
by Hie States and Territories, more 
than 40 participating laboratories, 
the National Foundation for Infan- 
tile Paralysis, and other sources of 
current data on poliomyelitis. 

Langmuir also reported that the 
sur\ eillance unit had received com- 
plete data on 204 cases occurring in 
association with vaccine produced by 
Cutter Laboratories. Of these 204 
cases, 79 occurred among vaccinated 
individuals, 105 among family con- 
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then a tumor, always different from 
the original Rous sarcoma, develops. 
Usually, this cancer is no longer a 
chicken tumor but is a duck tumor, 
growing in older ducks as the origi- 


nal Rous sarcoma grows in chickens ; 
that is, the virus has changed and 
adapted to the new species. 

Duran-Reynal presented examples 
and data to support his statements. 


Poliomyelitis 


□ ■ 


Poliomyelitis Vaccine 
Production Advanced 


A distinguished panel on poliomye- 
litis, in general session with the 
APHA, discussed the Salk vaccine 
with the assurance that the process 
of commercial production had been 
refined and that vaccine can now he 
produced without interruption. 

Following an introductory state- 
ment by Jonas E. Salk, M.D., of the 
University of Pittsburgh School of 
Medicine, experience with the vac- 
cine was discussed by other panel 
members : Robert D. Defries, M.D., 
University of Toronto ; Lloyd Florio, 
M.D., University of Colorado ; Thom- 
as Francis, Jr., M.D., University of 


dichigan; Leonard A. Scheele, Sur- 
geon General of the Public Health 
Service; and Hart E. Van Riper, 
U.D., National Foundation for In- 
'antile Paralysis. Malcolm H. Mer- 
rill, M.D., director of public health 
For California, served as moderator. 

The panel was assisted by David 
Bodian, M.D., Johns Hopkins Univer- 
sity ; Hugh L. Dwyer, M. D., Kansas 
City director of health ; Roy F. Feezn- 
ster M.D., director, division of com- 
municable diseases, Massachusetts 
Department of Public Health; and 
Lawrence J. Peterson, Idaho director 
of health. 

Dr Salk's paper was supported by 

an interim Report of the PHS Tech- 
nical Committee on Poliomyelitis 
Vaccine. The committee inchide 
Drs Bodian, Francis, and Sa l., D . 
Carl L Larson, chief, PHS Division 
of Biologies Standards; Dr. Rickar 


E. Shope, Rockefeller Institute for 
Medical Research; and Dr. Joseph 
E. Smadel, Walter Reed Army Medi- 
cal Center; with Dr. James A. Shan- 
non, director of the PHS National 
Institutes of Health, as chairman. 
Both Dr. Salk and the committee re- 
ported studies which discovered un- 
suspected hiding places for live virus 
during commercial production. 

Production Changes 

In essence, the vaccine is produced 
by inoculating tissue culture media 
with a virus strain, filtering, and 
then treating it with formaldehyde to 
render the virus capable only of pro- 
voking the production of antibodies. 
In the final stages of production, 
three single strain vaccines are com- 
bined in a “polyvalent” pool. 

During laboratory production and 
in the trial period, there was no 
evidence of infectious amounts of 
virus in the vaccine. Under condi- 
tions of large-scale production, how- 
ever, sediments were observed in 
virus suspension which had been al- 
lowed to stand more than 3 days 
between filtration and treatment. It 
was reasoned that the precipitates 
which formed protected virus from 
subsequent exposure to formalde- 
hyde, with the result that infective 
quantities of live virus were detected 
by tests of batches of vaccine. It is 
now the practice to filter vaccine 
within 72 hours of the start of in- 
activation and during the final stages 
of the formaldehyde treatment. 

At the same time, tests for the 


safety of vaccine have been strength- 
ened by improving sampling proce- 
dures for tissue cultures and by in- 
creasing the sensitivity of the 
monkey tests. These measures, along 
with improvements in the process- 
ing, increase the assurances that 
vaccine which tests negative is, in 
fact, safe. With these elements of 
production under control, vaccine 
production is expected to proceed 
without delay, interruption, or fre- 
quent reprocessing. 

Among questions put to the panel 
by the audience were the following; 

Q. How long does protection last? 
.1. Dr. Salk said children who re 
ceived the two-shot-plus-booster in- 
oculation still had antibodies reflect- 
ing the booster effect after 30 months. 
Until the program is older, the dura- 
tion of effect will not be known. 

Q. Does the route of inoculation 
matter? A. Shots under the skin or 
in the muscles are both effective; the 
timing, the amount, and the anti- 
genicity of the inoculations deter- 
mine the effects, Dr. Salk said. 

Q. Does vaccination prevent sub- 
sequent nonparalytic poliomyelitis? 
A. The answer to this question is not 
definitely known. However, vac 
cination builds up enough resistance 
to infection to assure that an n 
vasion will be unlikely to pioduce 
paralytic effects. There is also 
evidence that the vaccine may re- 
duce the duration of infection and 
the amount of virus excreted. 

Q. Will the Mahoney strain be 
superseded? A. No strain has been 
found that appears to confer superior 
protection against type 1 poliomye- 
litis. The interim report of the 
technical committee stated, “Vaccine 
properly made with the Mahoney 
strain provides an entirely safe im 
munizing agent.” 

Q. Did the vaccine contribute to 
the 1955 epidemic in Massachusetts. 
A. Dr. Feemster said absolutely not. 
The Massachusetts epidemic fol- 
lowed the classic pattern of radiation 
from a focal point. It did not ap- 
pear in many areas in which vaccine 
was used. It was not a multiple- 
focus epidemic. 
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TUBERCULOSIS OUTPATIENTS 


better than they used to be, but they 
are far short of the precision for 
which they are usually given credit. 

A certain amount of success lias led 
to a routine acceptance and a lack 
of critical evaluation.” 

Although deaths from tuberculosis 
have decreased dramatically, the re- 
ports of new active cases and the 
number of current active cases are 
decreasing slowly, if at all. Tuber- 
culosis will be a major health prob- 
lem for generations unless new 
tools for control are developed, he 
asserted. 

The basic difficulty in tuberculosis 
control is the reservoir of infection. 
Many of the estimated 40 million 
people who carry live tubercle bacilli 
will develop active disease, but their 
number and identity cannot be pre- 
dicted each year on the basis of 
present knowledge, he said. 

Discussing the deficiencies in 
laboratory tests, epidemiological 
data, drugs now in use, Feldmann 
went on to make the following 
points : 

As a screening test, the survey 
chest X-ray is poor; at least one- 
third of the lung area is hidden from 
view. Also, the experts’ subjective 
errors in reading may result in miss- 
ing as much as 20 to 30 percent of 
the films showing significant lesions. 
The experiments with high voltage 
diagnostic X-rays, xeroradiography, 
or multiple views may lead to better 
results. 

There is surprisingly little reliable 
data on how to use the tuberculin 
test or on which to determine its 
practicality. That no one technique 
or dosage is now considered superior 
is obvious from the variety of tuber- 
culin tests in common use. Few at- 
tempts to relate test results to active 
cases found or missed have been 
made. A tuberculin test method 
suitable for rapid mass use would be 
welcomed. 

in laboratory diagnosis, the cur- 
rent routine procedures for disinfec- 
tion, as a preliminary to animal in- 
oculation or culture, kill from SO to 
08 Percent of the tubercle bacilli in 
the specimen. If tubercle bacilli are 
Present in large numbers, the labo- 


ratory test will be conclusive, but if 
few germs are present, they may not 
be detected. 

Treatment 

Drugs in use are toxic, are not bac- 
tericidal, must be given over long 
periods, and often fail, Feldmann 
assorted. The exact mode of action 
is unknown and the clinical applica- 
tions of the drugs have been built on 
a trial and error procedure, be 
declared. 

Only pyrazinamide in combination 
with other drugs can be demon- 
strated to have an eradicative action 
in animals with tuberculosis. This 
supports the hope that a drug or a 
combination of drugs deadly to the 
tubercle bacilli could dramatically 
shorten the time necessary to eradi- 
cate the disease. 

Research in nutrition may con- 
tribute much toward therapy and 
prevention of tuberculosis, he said. 
Although limited evidence indicates 
proteins and the vitamins A and G 
are of importance, little research is 
now going on to determine their 
specific roles. 

Bacteriophages active against tu- 
bercle bacilli in humans have been 
conclusively demonstrated only re- 
cently. Advances in chemistry are 
making possible more exact deter- 
minations of the metabolism and the 
complex enzyme systems the bacillus 
maintains. The many strain varia- 
tions have led to attempts at better 
classification and work on the re- 
lationships between drugs, virulence, 
and other attributes. All of this 
work, Feldmann declared, has 
focused interest on the possibility 
of new approaches to an effective 
vaccine. 

Urges Outpatient Therapy 
For Selected Cases Only 

For tuberculosis patients who 
either cannot or will not be hospital- 
ized, ambulatory treatment is in- 
dicated, advised Joseph B. Stocklen, 
M.D., on the basis of reported effec- 
tiveness of such treatment in a 


fairly high percentage of patients. 
Dr. Stocklen is controller of tuber- 
culosis for Cuyahoga County, Ohio, 
and assistant clinical professor of 
medicine and preventive medicine, 
Western Reserve University. 

In view of an estimated 85,000 
deficiency in tuberculosis beds, there 
is a choice of neglecting a large 
number of patients or treating them 
as outpatients, he declared. By pro- 
viding outpatient treatment for this 
large reservoir of active cases, he 
emphasized, a substantial reduction 
should be made in the bacterial pop- 
ulation and the incidence of tubercu- 
losis should decline. 

He based his estimate of bed de- 
ficiency on Public Health Service re- 
ports of the percentage of known 
active cases of tuberculosis that are 
hospitalized, the number of patients 
hospitalized, and the number of beds 
available. 

Hospitalization, however, Stocklen 
said, is still the procedure of choice, 
despite success in outpatient treat- 
ment. He recommended that the 
patient be advised from the begin- 
ning that the hospital is the best 
place to treat tuberculosis both from 
his own standpoint and from that 
of the community. But if hospitali- 
zation is not possible, he stated, out- 
patient treatment should be planned 
for the patient. 

Effective and Feasible 

Pointing out that the literature 
offers little direct evidence either to 
support or to condemn outpatient 
treatment, Stocklen cited three stud- 
ies that “appear to indicate that out- 
patient treatment is effective and 
feasible in a fairly high percentage 
of selected cases.” 

In one study, reported in 1952 by 
Jane P. McCollougli, 61 of 205 se- 
lected patients treated with pneu- 
moperitoneum were considered to 
have inactive or arrested disease 1 
year or more after treatment was 
begun. Except during an initial 
3-day period, all treatment was given 
on an outpatient basis. 

In a second study, reported by 
Arthur B. Robins and others in 1954, 
34S unhospitalized patients with ac- 
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elitis iu 1052 and 1955 have been col- 
lected from a total of 33 States. 
Analysis of these data has shown 
that paralytic attack rates were 
sharply reduced among children of 
ages 7 and S in comparison with 
rates for previous years. Langmuir 
stated that this sharp reduction, 
limited to the age group in which the 
great bulk of vaccine was used, con- 
stitutes an independent confirmation 
of the effectiveness of poliomyelitis 
vaccine as used this year for the pre- 
vention of paralytic poliomyelitis. 


Louisiana Study Probes 
Poliomyelitis Immunity 


Observations on poliomyelitis in- 
fections, under way in a 5-year study 
of newborn infants and their family 
associates in about 150 representa- 
tive households in southern Louisi- 
ana, are substantiating many of the 
inferences drawn from indirect and 
retrospective data. 

Use of tissue culture techniques 
has enabled the four epidemiologists 
from Tulane University, who are 
conducting this first large-scale pro- 
spective study, to obtain first-hand 
information on when and under 
what circumstances people acquire 
immunizing infections against 
poliomyelitis. 

Reporting the 109 episodes of in- 
fection observed since April 1953 


were John P. Fox, W.D., PhD., 
M.P.H., Henry M. Gelfand, M.D., 
Dorothy R. LeBlanc, B.S., R.N., and 
Donald P. Conwell, M.D., M.P.H., all 
of the university’s department of 
tropical medicine and public health. 

To determine an infectious state, 
serum is examined for neutralizing 
antibodies and stools for virus. 
Specimens are collected monthly 
from the newborn index children and 
annually from the other family as- 
sociates. Serum specimens and a 
basic epidemiological record ™ 
also obtained on admission to the 
st udy. Appearance of antibody or a 
52 i» tie UW » 

si<mals an immediate return 
household for further specimens and 


clinical and epidemiological obser- 
vations. 

Subclinical Injections 
Among the more than 200 persons 
infected during the household epi- 
sodes, Fox and associates reported, 
about one-third gave histories of 
minor febrile illness, but none had 
clinically diagnosed poliomyelitis, 
even though the infections were 
caused by viruses distributed as to 
antigenic type in about the same 
way as those concurrently causing 
paralytic disease in the study areas 
of urban New Orleans and Baton 
Rouge and the semirural Evangeline 
area. 

The absence of paralytic disease is 
not surprising, they said, since it has 
long been recognized that paralysis 
occurs with only a small proportion 
of infections. The Louisiana find- 
ings go a bit further, they pointed 
out, by indicating that at least two- 
thirds of infections produce no ob- 
vious symptoms. 

Iutrahousehold spread to nonirn- 
inuue members was the rule in these 
silent immunizing infections just as 
in families with cases of overt dis- 
ease, they found. Ninety-five per- 
cent of the nonimmune members 
were infected along with the index 
child. 

Renewal of Immunity 
They found also that 20 percent of 
the previously immune members 
were reinfected, but excreted little 
virus. Persons with relatively low 
titers, median 1 : 40, were usually 


selected for reinfection. This “fairly 
unique” finding, they said, supports 
the theory that immunity may be 
renewed by occasional reinfection. 

The virus types predominating 
differed in the areas and time pe- 
riods. Type 3 virus was most preva- 
lent in 1953-54 and type 1 in 1955. 
These data indicate that there are 
cycles of predominance of one or an- 
other virus type and that the cycles 
may be conditioned by corresponding 
deficiencies in immunity to the dif- 
ferent types in the very young seg- 
ments of the population, they con- 
cluded. 

The findings on the relation of 
race, economic status, and family 
size to the early acquisition of in- 
fection and the season of occurrence 
were similar to those described by 
previous workers, they reported. 

Infections, they found, were most 
common in Negro households, in 
families with older nonimmune chil- 
dren, and during the summer months. 

Age specific frequencies of sero- 
immunity to the three virus types 
were determined for all members of 
the study households in 1953 and 
again in 1955. Overall, 60 percent 
were immune to a given virus by age 
4 and 90 percent by age 10. 

Immunity developed most rapidly 
in the Negro group. The white 
lower economic group followed fairly 
closely, and the white upper eco- 
nomic group lagged well behind. 
The immune percentages for the 
three groups in 1953 were 79, <4, 
and 64, respectively. These relative 
positions had changed very little by 
1955, they said. 


Tuberculosis . . . 

Says Tuberculosis Research 
Needs Prompt Attention 

Further advances in tuberculosis 
research are needed if the disease is 
to be eradicated or even controlled 
within a reasonable time, commented 


Floyd M. Feldmann, 5I.D., Dr.P.H. 
medical director, National Tuber- 
culosis Association, in discussing 
unresolved problems in tuberculosis 
research. 

“To be brutally frank,” he said, 
"the tools now in use are inadequate 
for the job. They are immeasurably 
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There, each tube was incubated for 
G hours at 37.5° C. in Pike's medium. 
Poured plates were prepared for 
each culture ; at the same time, blood 
agar plates were streaked from each 
tube of Pike’s medium. Plates were 


Pneumonitis in Workers 
Linked to Turkeys 

Psittacosis virus, which had. been 
Recognized in domestic turkey flocks 
iu Texas, is believed to have been 
disseminated in 1954 in New Jersey 
y eggs or poults as latent carriers, 
or by infected shipping containers, 
three New Jersey scientists said. 

At least 17 human cases of illness 


read out after 2-1 hours of Incubation 
at 37.5° C. Beta hemolytic strepto- 
cocci wore Isolated from ,the blood 
agar plates. Lancefleld grouping 
was carried out on these isolated 
organisms. 


which were diagnosed as psittacosis 
were attributed to contact with in- 
fected turkeys. Most of the cases 
were in persons who were employed 
as eviscerators. One laboratory 
technician was taken ill and believed 
to have died from psittacosis infec- 
tion. 

Reporting on the situation were 
Oscar Sussman, D.V.M., 
chief, bureau of veterinary public 


health; Eleanor Thomas, A.B., prin- 
cipal serologist; and Anthony J. 
Lucci, B.S., senior serologist, New 
Jersey State Department of Health, 
Trenton. 

New Jersey has been equipped for 
virus isolation work for a number of 
years, and psittacosis, had it been 
present to any extent in prior years, 
would have been diagnosed, they 
asserted. 

First Evidences 

On September 20, 1954, the owners 
of a small turkey farm at Dutch 
Neck, N. J., noted that many of their 
2,000 birds appeared to be ill and 
had developed diarrhea. Until No- 
vember 22, various treatments were 
tried at the suggestion of a feed 
salesman, including suifathiazole, 
penicillin, streptomycin, and aureo- 
niycih, mixing of the dosages in feed 
or water, and even intramuscular in- 
jections. Three hens and a tom died 
and were taken to Rutgers Univer- 
sity for examination on November 1. 
Four persons who had helped inject 
the birds on November 2 became ill 
with virus pneumonia between No- 
vember 9 and 28. 

On November 22, 1954, the poultry 
diagnostic laboratory at Rutgers re- 
ported a positive diagnosis of psitta- 
cosis, and the farm was placed under 
quarantine by the State health de- 
partment, they said. Birds were not 
to be sold without inspection. Blood 
samples were obtained from workers 
who had helped slaughter birds. 
Several additional birds were 
examined. 

On November 29 enough oxytetra- 
cyeline and tetracycline were ob- 
tained to treat all human contacts 
and to start an experiment to cure 
the birds. Birds that appeared ill 
or died prior to November 29 were 
sent to the University of Pennsyl- 
vania, where Dr. Raymond Fagan is 
cooperating in the experiment to 
evaluate treatment of the surviving 
turkeys, they said. 

Epidemiological Investigations 

The farm owners raised no birds 
for replacement. Each spring, the 
stock was purchased from 5 sources, 


Table 1. Group A beta hemolytic streptococcus incidence, by 
number of cultures 


Subjects 

Number 

Number cultures 

Percent 

cultures 

positive 

children 

Total 

Positive 

Negative 

Rheumatic children, 1 
treated _ 

53 1 

1,000 

705 

6 

994 

0. 6 

Siblings, untreated con- 
trol. 

104 

45 

660 

6. 4 


Total 

157 

1, 705 

51 

1, 654 

3. 0 





Table 2. Group A beta hemolytic streptococcus incidence, by 
number of children cultured 


Subjects 

Number 

children 

i 

Children 
with at 
least 1 
positive 
culture 

Children 
with all 
cultures 
negative 

Percent of 
children 
from whom 
positive 
culture was 
obtained 

■Rheumatic children. 





treated 

53 

5 

48 

9. 4 

Siblings, untreated con- 


trol . 

104 

27 

77 

25. 9 

Total 

157 

32 

125 

20. 3 


Studies in Zoonoses . . . 
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tive tuberculosis were treated with 
isoniazid and PAS for at least 4 
months. After C mouths, 30 percent 
had improved radiologically ; no 
clmnge was observed in 55 percent, 
and G percent showed progress of 
the disease. Of 222 patients with 
positive sputum, 00 converted to 
negative. 

In a study of his own, Stocklen 
found that of 1G3 active tuberculosis 
patients treated as outpatients with 
streptomycin and PAS, G7 did not 
need hospitalization. These patients 
were observed for 0 months or 
longer. 

All these studies, Stocklen re- 
marked, were deficient in that the 
followup period was short and there 
was no control group. Nevertheless, 
he considered the evidence convinc- 
ingly in favor of outpatient treat- 
ment in selected cases. 

Against Outpatient Treatment 

Stocklen mentioned the following 
arguments against widescaie use of 
outpatient treatment : 

1. If the patient is infectious, he 


Rheumatic Fever . 

Rheumatic Fever Study 
Uses Sibling Controls 

The effectiveness of injections of 
benzathine penicillin G in the pre- 
vention of rheumatic fever was de- 
scribed by Tom R- Hamilton, M.D., 
in connection with a 21-month study 
which included, as a control group, 
101 siblings of 53 rheumatic out- 
patients, representing 50 families. 
While the outpatients were receiving 
prophylactic injections, their sib- 
lings had none. 

Collaborating in the study were 
Antoni M. Diehl, M.D., assistant pro- 
fessor of pediatrics, and John S. 
May, assistant in microbiology and 
medical student at the TJniver- 


vory probably will be a greater 
health hazard at home than in the 
hospital. 

2. Patients probably receive better 
care in a hospital than at home and 
thus tlie prognosis is probably 
better. 

3. A policy of outpatient treatment 
may encourage some patients to leave 
the hospital against advice. 

-1. Some patients will develop anti- 
microbial resistant tubercle bacilli 
after prolonged antimicrobial ther- 
apy without conversion of sputum to 
negative. There is evidence that 
these organisms have the ability to 
infect other persons and that they 
retain their resistance. 

In an outpatient treatment pro- 
gram, he said, sputum should be ex- 
amined and chest X-rays taken at 
routine intervals. If at the end of 
G or S months of outpatient treat- 
ment, sputum has not converted to 
negative or pulmonary cavities have 
not closed, hospitalization should be 
insisted on. If the patient will not 
agree, enforced isolation should be 
considered. 


sity of Kansas School of Medicine, 
Kansas City, Kans. Dr. Hamilton 
is professor and chairman of medical 
microbiology at the medical school. 

The authors in 1954 recommended 
siblings as a control in such a study 
on the grounds that members of one 
family in close contact live in a like 
setting and resemble each other ge- 
netically, with a similar suscepti- 
bility. 

In the pilot study, benzathine peni- 
cillin G had been injected intramus- 
cularly every 2S days in a dosage 
of 1.2 million units for each of 22 
children. Cultures were taken for 
beta hemolytic streptococci of Lance- 
field group A from the treated chil- 
dren 2S days after the last injection. 


None were positive. No antistrep- 
tolysin-0 titers were above 500 units. 
In 7 families of these children, how- 
ever, there was evidence of recent 
streptococcal exposure. Positive cul- 
tures were obtained from the nose 
and throat of one sibling in each of 1 
families, and one sibling in each 
of 3 families had titers above 500. 

Hamilton and his associates re- 
ported that in the period from Janu- 
ary 1954 through October 1955, there 
were 2 peak seasons for streptococcal 
infections. "Results of cultures for 
group A streptococci for the 21- 
month period are summarized in 
table 1. The protection against in- 
fection provided the treated children 
is indicated in table 2. 

The frequency of positive cultures 
among the untreated was 10 times as 
high as among the treated children. 
This could happen by chance only 
once in 10,000 trials. The difference 
in the number of children with posi- 
tive cultures (9 percent of those 
treated against 25 percent of those 
untreated) could have occurred by 
chance only once in 100 times. These 
data were analyzed statistically by 
chi-square. 

In the study period there were no 
recurrences of rheumatic activity m 
the treated children. One untreated 
sibling under observation showed 
clinical signs of acute rheumatic 
fever, his first attack. His condi- 
tion was recognized promptly. He 
was put under treatment; and he 
has been saved from residual cardiac 
damage. 

Untreated children with rheumatic 
histories have about an even chance 
of a recurrence after a renewed 
streptococcal (Lancefield group A) 
infection. Prophylactic treatment 
aims to prevent progressive cardiac 
damage from such recurrences. 

Cultures were taken at the Chil- 
dren’s Convalescent Center, Kansas 
City, Mo., from the nose and throat 
on swabs. These were placed imme- 
diately in Pike’s base as a transport 
medium and brought to the micro- 
biology laboratories at the Univer- 
sity' of Kansas Medical Center. 
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larval or adult trichinae; or direct 
transmission when pigs eat infected 
carcasses. Both possihilities were 
studied by Zlmiuermaim and asso- 
ciates. 

The 9 tests in fecal transmission, 
using either infected rats or foxes 
as donor animals and either pigs, 
rats, or foxes as receptors, all 
proved negative. This should not 
rule out the possibility of fecal trans- 
mission, they stated, for other work- 
ers have carried out positive fecal 
transmission experiments. 

It is difficult to ascertain what 
role, if any, rats and wildlife may 
play in the perpetuation of trichini- 
asis in grain-fed swine. Since tricli- 
iniasis is found in many of the 
species of wildlife, such species are 
an obstacle to the eventual elimina- 
tion of this disease. This is true 
especially if a link is found between 
trickiniasis in swiue and its reser- 
voir in the wildlife. Then, the trich- 
iniasis problem will only be more 
clearly defined, not eliminated, they 
said. It would be impossible, as 
well as impractical, to eradicate all 
species of wildlife which may act as 
reservoirs. 

Human Brucellosis Yields 
To Antibiotic Therapy 

Streptomycin and sulfadiazine and 
other antibiotics have proved to be 
effective in the treatment of brucel- 
losis— undulant fever — one of the 
wore common diseases transmissible 
from animals to man, according to 
Wesley W. Spink, M.D., professor of 
wedieine at the University of Minne- 
sota Medical School, Minneapolis. 

Spink pointed out that the causa- 
tive bacteria are excreted in the 
milk of cows, sheep, and goats. Man 
contracts the disease by drinking 
unpasteurized milk obtained from 
infected animals. Another mode of 
transmission is by direct contact of 
humans with infected animals or 
their contaminated environment. 
Employees of meatpacking houses, 
livestock producers, farmers, veter- 


inarians, and laboratory personnel 
are most likely to be exposed to the 
infection. 

The disease causes acute symp- 
toms resembling those of inlluenza, 
and a chronic and debilitating illness 
may result, Spink said. Since ther- 
apy is now available, prognosis de- 
pends largely upon prompt diagnosis 
and proper treatment, he said. A 
brucella agglutination test and blood 
cultures are the only sure deter- 
minants of the infection. 

The first major breakthrough in 
treatment occurred in 1947, Spink 
reported, when a patient with sub- 
acute bacterial endocarditis pro- 
voked by Brucella, abortus, hitherto 
fatal, responded favorably to a com- 
bination of streptomycin and sulfa- 
diazine. The patient since has had 
no recurrence. 

Effective results were obtained 
with aureomycin in 1948 at the Min- 
nesota Medical School, when 90 per- 
cent of the patients treated recov- 
ered with treatment of this" drug 
alone. Aureomycin has an advan- 
tage over other drugs in that it can 
be administered orally in capsules. 
An effective course is 2 capsules 
(0.5 gm.) four times daily for 21 
days, Spink said. 

More recently, tetracycline has 
been tried and found promising, 
Spink said. There is some evidence, 
he reported, that a combination of 
streptomycin and tetracycline may 
yield better therapeutic results in 
severe cases than the use of tetra- 
cycline or aureomycin alone. 

Approximately 300 patients have 
been treated at the University of 
Minnesota Medical School from 1937 
to 1955, he said. Because of the 
improvements in antibiotics, he de- 
clared that it now can be concluded 
that in a properly treated group the 
course of the disease is shortened, 
new complications do not occur, and 
complications that are present can 
be eradicated. 

Eradication of the disease, Spink 
concluded, is dependent upon elimi- 
nation of the reservoir of the in- 
fection in beef and dairy cattle, 
swine, goats, and sheep. 


Teamwork in Texas 
Ends Rabies Threat 

When the number of animal rabies 
cases reported in Harris County, in- 
cluding Houston, Tex., reached a 
peak of 4SG laboratory diagnosed 
cases in the latter part of 1953, it 
aroused citizens as well as officials 
to take emergency control measures. 
Their efforts, started in 1954, re- 
sulted in a rabies-free month in 
October 1955. 

The events leading to what be- 
came the largest mass vaccination 
campaign against rabies ever con- 
ducted in the United States were de- 
scribed by Ernest S. Tierkel, V.M.D., 
M.P.H., chief, Rabies Control Activi- 
ties, Communicable Disease Center, 
Public Health Service, Atlanta, Ga., 
Fred K. Laurentz, M.D., director, 
Houston Health Department, E. D. 
Farragut, M.D., M.P.H., director, 
Harris County Health Unit, and 
Reuben D. Wende, M.S., director, 
Houston Health Department Labora- 
tory. 

Although rabies incidence in the 
area had been carefully observed for 
10 years, no organized control effort 
was made until after the high or 
record-breaking incidence was 
reached, they said. 

The first control effort, a vaccina- 
tion and leashing ordinance passed 
in 1945, applied only to the city of 
Houston. This was ineffective since 
animals exposed to rabies were often 
abandoned outside the city and be- 
came stray animals providing a 
reservoir of infection, they com- 
mented. 

Campaign Organization 

The health department, in 1954, 
through the newspaper accounts 
and radio broadcasts, stimulated the 
public to act, they said. A Citizens’ 
Rabies Advisory Committee was 
formed to inform the public, to co- 
ordinate control activities in city 
and county, and to gain community 
support for further control activi- 
ties. Both health departments, med- 
ical and veterinary societies, farm 
groups, civic clubs, and the mass 
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3 in New Jersey and 2 in Pennsyl- 
vania, they reported. The Pennsyl- 
vania sources were referred to the 
State health department at Harris- 
burg. 

At an Elizabeth slaughterhouse it 
was found that 2 of the G workers 
were ill. This plant had purchased 
birds from the stock farm. 

One source at Euglisktowii, used by 
the Dutch Neck farm to replenish its 
stock, handled poults. It also acted 
as agent for a New Brunswick hatch- 
ery which purchased eggs from the 
two Pennsylvania sources and from 
Texas and southwest California. At 
Englishtown -1 of the 5 workers were 
ill with severe colds during July and 
August, possibly from contact with 
infected poultry. The 19 bird serums 
tested indicated that there was prob- 
ably little active infection at Eug- 
llshtown. Two serums reacted at 
1 : S, three at 1 : 4. 

A second source of supply, Turners- 
ville, had no sick birds. The owner 
regularly included antibiotic in the 
feed, however. The owner had had 
bronchitis after Thanksgiving in 
1953 and 1954; his serum titer was 
1:4 as was that of one of the 
workers. Another worker had a 
1 : G4 titer and reported a bad cold 
after Thanksgiving. This source 
purchased eggs for hatching from 
Texas and also bred some of its own 
stock. 

The third New Jersey source was 
at Cranbury. The owner purchased 
poults and eggs from Connecticut and 
Oregon sources, neither of which 
dealt with Texas firms. No illness 
was found in the birds. 

Laboratory Procedures 


stances to the CDC and the Hooper 
Foundation in California. Correla- 
tion of results from both laboratories 
were within limits of acceptable 
variations, they reported. 

A 9-month serum sampling of the 
workers affected indicate significant 
reactions and corroborate prior diag- 
nosis of psittacosis, they said. 

iowans Find T. spiralis 
In Wildlife Species 

Regulations in 47 States which 
prohibit the feeding of raw garbage 
to swine may be an important factor 
in the significant reduction in the 


ined. The swine were chosen from 
four areas of Iowa, from college 
herds, and from a small packing 
house. Only one proved positive. 

Wildlife Reservoir 

To determine if wild animals were 
the reservoir perpetuating the tri- 
chinae, 119 rats were obtained. 
These included 10 from the Veter- 
inary Medical Research Institute, 17 
from a farm, and groups of Gl, 20, 
and 11 from three separate villages 
and city dumps. Fourteen of the Gl 
rats from one of the dumps proved 
positive. This was the same area 
from which 1 of G87 pig diaphragms 
proved positive. AH other rats in 
the study were negative. 


incidence of Trichinclla spiralis in 
pork products, according to W. J. 
Zimmermaun, Ph.D., L. H. Sehwarte, 
D.V.M., Ph.D., and H. E. Biester, 
V.M.D., of the Veterinary Medical 
Research Institute, Iowa State Col- 
lege, Ames, Iowa. 

Zimmermaun and his associates 
examined various pork products to 
determine the incidence of trichinae 
larvae. This study of 1953-54 as 
compared with the 1944-45 study in 
Iowa of trichinae larvae in bulk and 
link sausage showed 2.2 and 2.4 posi- 
tive percentages as against 11.9 and 
11.4 in the earlier study. 

There were 1ST cases of human 
trichiniasis reported in the United 
States through August 1955, of which 
10 occurred in Iowa, they said. The 
incidence of human trichiniasis has 
fluctuated widely in the last decade ; 
in 1945, 257 cases were reported in 


Eighty-five wild mink were ex- 
amined during the two seasons of 
the study. Twelve (14.1 percent) 
were positive. The finding of trich- 
iniasis in the wild mink is of par- 
ticular importance since the disease 
had never been reported from this 
species in the United States. AH 
ranch-raised mink examined (four) 
were negative. 

Thirty (11.9 percent) of the 252 
adult foxes' examined during the 2 
years were positive. The intensity 
of the infections was less than in 
some other species. Only 1 fox cub 
out of 5G proved positive. 

Of 40 opossums only 1 was infected 
with trichinae. This infection was 
not intense and is possibly the first 
reported in this species, they said. 
Of 229 raccoons examined, only - 
were positive, while there were 2 
coyotes out of 4 examined that were 
infected. 


the United States with 133 of these ^ variety of other animals were 
cases occurring in Iowa. However, exam i n ed with negative results. The 


The indirect complement fixation 
technique was used to test the birds 
and the direct test was used in 
human serums. Lygranum antigen 


and high-titered human serums were 
used in place of positive pigeon 
serums. For humans, lygranum an- 
tigen or psittacosis antigen, supplied 
by the PHS Communicable Disease 


□enter, was used. 

Aliquot portions of human and of 
turkey serums were sent in some m- 


in 1950 there were 327 cases reported 
in the United States and none in 
Iowa, according to Zimmermann and 
his co-workers. 

Although in the past the prime 
source of human infection was im- 
properly cooked pork from swine 
which had been fed raw garbage, the 
source of infection for grain-fed 
swine remains an unsolved problem, 
they said. In the recent study, dia- 
phragms of 2,1S4 swine were exam- 


Iowa study group believes that a 
possible explanation for the absence 
of infection in carnivorous birds and 
snakes is that the body temperatures 
of these animals do not favor sur- 
vival of the parasites. 

Modes of Transmission 
Two possible modes of transmis- 
sion of trichiniasis from wildlife to 
swine have been suggested. They 
are fecal transmission, either of 


Public Health Reports 


294 



LEPTOSPIROSIS 


previous campaign, and how many 
persons live in the unit. 

Unowned Dogs 

Stray dogs were assumed to be 
distributed in the same manner as 
the dwelling units where food would 
be most likely available, and a drag- 
net procedure at sampling points is 
to be arranged, they said. The drag- 
net, according to the local humane 
officers, would be best in the early 
morning hours when it is cool and 
the dogs are out looking for food. 
Thus, they explained, the same sam- 
pling method could be used on owned 
and unowned dogs. When this sam- 
ple is made in the spring of 1950, the 
figure will be added to the maximum 
estimate (212,000) of owned dogs to 
give health officials the data they 
need as to actual dog population in 
the inoculation program. 

State Laboratory Confirms 
Leptospirosis in N. C. 

On the basis of recent laboratory 
tests, leptospirosis appears to be 
widespread in North Carolina. As a 
result, serologic tests for lepto- 
spirosis now are a routine procedure 
in the North Carolina State Labora- 
tory of Hygiene. 

Nell Hirschberg, Ph.D., bacteri- 
ologist, and Lynn Maddry, Ph.D., 
assistant director of the laboratory, 
and Martin Hines, D.V.M., chief of 
the section of public health veteri- 
nary medicine, North Carolina State 
Hoard of Health, stated that the sus- 
pected prevalence of leptospirosis 
makes laboratory diagnostic services 
essential at the State level. They 
advised health officers of other 
States that cases reported as infec- 
tious hepatitis may actually he lepto- 
spirosis. Furthermore, whenever 
leptospirosis is diagnosed among 
domestic animals, health officers 
should be alert to the possibility of 
the disease in humans. 

North Carolina is not experiencing 
the classic Weil’s disease, they said, 
hut rather a mild form, usually, but 
not always, accompanied by jaundice. 


Domestic animals, especially dogs 
carrying Leptospira canicola, and 
cattle carrying Leptospira pomona, 
trnnsmit the infections to man. 

Weil’s disease is rarely reported 
in the United States. It usually oc- 
curs among persons such as trench 
diggers and subway workers who 
work in the ground or who come in 
contact with rats. 

Since the North Carolina labora- 
tory announced the diagnostic serv- 
ice, it has received an increasing 
number of requests for Leptospira 
tests on patients who have had no 
contact with rats and who appear to 
be ill with symptoms resembling 
those of infectious hepatitis or 
influenza. 

Veterinarians in the State are also 
receiving an increasing number of 
requests for Leptospira tests on 
animals, they stated, but apparently 
there is no correlation between the 
two types of requests. 

Infectious Hepatitis 

Hirschberg, Maddry, and Hines 
reported that until recently only 1 or 
2 cases of leptospirosis in humans 
have been reported annually in the 
State. 

Although only 10 cases of leptospi- 
rosis and a similarly small group of 
serum jaundice cases were reported 
in 1951, the laboratory results sug- 
gest that most of the specific hut un- 
reported cases of leptospirosis prob- 
ably had been reported as infectious 
hepatitis. 

They believe that a large number 
of cases in the past were reported as 
“infectious jaundice,” a classification 
which included bacterial and viral 
hepatitis until the title was changed 
to infectious hepatitis in 1952. All 
forms of infectious hepatitis except 
leptospirosis are now grouped under 
the single classification on the re- 
vised report form. 

A 1951 survey showed infectious 
hepatitis spread over the entire State 
with large numbers of cases from 
counties with diagnostic medical 
centers or occasionally from coun- 
ties in which there was a well-defined 
epidemic. All told, there were 1,055 
cases of infectious hepatitis reported, 


and probably many of these cases 
were in fact leptospirosis, they 
stated. 

The Test 

The choice of serologic tests de- 
pends to some extent on conditions 
in the laboratory performing the 
tests, Hirschberg and her associates 
stated. 

The agglutination test with for- 
malin-killed Leptospira became 
standard in the North Carolina lab- 
oratory in January 1954. The ag- 
glutination-lysis test is not used rou- 
tiuely because of the danger inherent 
in the use of the living, motile or- 
ganism. When paired serums are 
available, the North Carolina labora- 
tory sends them to the Communicable 
Disease Center Laboratory of the 
Public Health Service for comple* 
ment fixation. 

One of the paradoxes of the disease 
is the ability of the Leptospira or- 
ganism to remain alive for years in 
natural waters, to grow in tap water 
fortified with serum, and yet to 
disintegrate spontaneously without 
warning in the laboratory or remain 
alive without apparent multiplica- 
tion. 

No examples of positive tests have 
ever been found in individuals who 
have not been infected with the or- 
ganism before or who are not ill 
with leptospirosis at the time. In 
other words, native antibodies to 
these organisms are not found. 
Sixty-three veterinarians who were 
bled for Leptospira all tested nega- 
tive. 

Four standard strains of Lepto- 
spira are considered sufficient to pre- 
pare antigens for routine agglutina- 
tions : Lept. canicola and Lept. 
pomona as well as the agent for 
Weil's disease, Leptospira ictero- 
hcinorrhagiae, and the cause of Fort 
Bragg fever, Leptospira autumnalis. 
E : ght other strains were tested to 
see if infection with exotic strains 
might also be prevalent in North 
Carolina. 

The organisms are grown in a mod- 
ified Korthoff's medium for 5 days, 
killed with 0.3 percent formalin, al- 
lowed to stand for 21 hours, then 
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publicity media constituted the 
nucleus of the organization, they 
explained. 

A review of human rabies cases in 
Houston and in Harris County in a 
national journal gave the campaign 
impetus. Additional pickup trucks 
and crews were obtained and a mod- 
ern animal shelter was built in 
Houston. 

The major wedge into the rabies 
front came, however, when the 
Texas State Legislature, meeting in 
special session, authorized metropol- 
itan counties to require vaccination 
of all dogs, they declared. 

The help of the Public Health 
Service was obtained at the request 
of the county health officer through 
the State health department. An in- 
tensified emergency rabies control 
campaign was charted with the 
Houston Veterinary Medical Society 
and the Houston and Harris County 
Health Departments. The plans 
called for free prophylactic antira- 
bies canine immunization with serv- 
ices donated by the local practicing 
veterinarians and vaccine and clinic 
supplies provided by the local gov- 
ernments. 

Immunizations 

Ninety-two locations were chosen 
as clinic sites. These were selected 
on a basis of population densities 
and rabies incidence. Fire depart- 
ment stations offering large, shel- 
tered work areas with available 
parking space nearby, were used. 

A 4-day schedule was set up, with 
arrangements made for early eve- 
ning as well as afternoon sessions. 
The city and county were divided 
into four sections. An average of 
23 clinic sites were set up in each 
section. 

Because of the publicity, efforts of 
the citizens’ committee, the cam- 
paign itself was largely a matter of 
letting the public know the clinic 
sites, dates, and time. Newspapers, 
radio, and television cooperated. 
Literature and posters were distrib- 
uted through the city and county 
school systems, with clinic sched- 
ules attached. Although dog regis- 


tration or licensing was mandatory 
in the city and county, the require- 
ment was not mentioned in the vac- 
cination campaign. 

Operation of the clinics was kept 
as simple as possible. With vacci- 
nation, a tag and certificate were is- 
sued. City and county sanitarians 
supervised each clinic; one or more 
veterinarians administered the vac- 
cine; public health and Red Cross 
volunteer nurses helped prepare the 
syringes; and clerical duties were 
performed by Boy Scouts, 4-H Clubs, 
and other volunteers. 

Each clinic began operating with 
supplies for 300 dogs, but after 1 y« 
hours on the first day practically all 
clinics had exhausted the supply. 
Police and sheriff's radio cars were 
used to deliver supplies. For the 
following days, supplies were dou- 
bled, but still, in some instances, ad- 
ditional supplies were needed, they 
said. 

With the 4-day campaign and a 
clinic at the dog shelter on a fifth 
day, 44,390 dogs had been vaccinated, 
the largest number ever immunized 
in the United States in one campaign, 
according to Tierkel and his asso- 
ciates, and with the 20,000 privately 
vaccinated dogs they gave the county 
a large population of rabies immune 
animals. 

Decline in rabies incidence was 
slow from September 1954 through 
May 1955, they said, but became more 
rapid through June-September, and 
no cases were found in October 1955. 

Estimates Dog Population 
By Sampling Procedure 

A statistical method for accurately 
estimating a community’s dog popu- 
lation was developed early in 1955 
in Harris County, Tex., as part of a 
rabies control program that origi- 
nally had been based on a rule of 
thumb estimate of 1 dog per 10 
humans. 

Reporting the new method were: 
Joseph L. Zarefsky, M.S.W., director, 
research bureau, Houston Commu- 
nity Council ; Dale Houghland, 


M.P.H., health education director, 
and Reuben D. Wende, M.S., labora- 
tory director, Houston Health De- 
partment. The rule of thumb esti- 
mate of the dog population was 
100,000, they said. The sampling 
method gave an estimate of 191,000 
owned dogs. 

The new procedure stemmed from 
a request by the Houston Health 
Department and the Harris County 
Health Unit after the laboratory re- 
ported there had been no sharp de- 
cline in the number of rabid dogs 
found G mouths after a community- 
wide rabies inoculation campaign, 
they said. The possibility that the 
inoculations had not reached as high 
a percentage of the dog population 
as thought prompted the request. 

Owned Dogs 

The procedure had to be developed 
quickly, without extra funds, they 
said. Harris County has 1J00 
square miles and a population of 
1,023,000. Houston has one-tenth of 
the land and 70 percent of the popu- 
lation. 

Essentially, the method is to use 
a simple probability sample to ascer- 
tain the average number of dogs per 
dwelling unit with a maximum erroi 
of 10 percent at the 95 percent prob- 
ability level, they explained. To find 
the size of sample required, it was 
assumed that there was 0.24 dog per 
dwelling unit as had been found in 
the 1952 Denver study. 

It was found that a sample of 
about 1,700 dwelling units through- 
out Houston and Harris County 
would yield an estimate of the re- 
quired precision, they reported. On 
the basis of census tracts in the 
county, sampling points were allo- 
cated in the same proportion as the 
dwelling units — a tract having 2 per- 
cent of the county’s dwelling units 
received proportionate attention, 
they explained. 

The enumeration was completed 
in about 3 days. The schedule had 
four questions. The first was on dog 
ownership and if the answer was 
“yes,” how rnaDy dogs were owned, 
was each dog vaccinated during the 
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hasten dessicntion or by turning top 
soil to put the eggs out o£ reach o£ 
children. 

Keep dogs and cats free of worms 
that endanger the health of children. 


Families with small children per- 
haps should forego having cats and 
dogs and pets even though this meas- 
ure Is not fully protective in an 
urban neighborhood. 


Environmental Health 


Urges Work Begin Now 
On Cities of Future 

To match the technological mar- 
vels forecast for the city of the 
future with improvements that will 
assure a healthful, comfortable en- 
vironment is the challenge facing 
the public health engineering pro- 
fession, said Morris M. Cohn, Sc.D., 
editor of Wastes Engineering, New 
York. 

With a GO million increase in popu- 
lation expected by 1975, both central 
cities and fringe areas will experi- 
ence growth, Cohn predicted. The 
challenge, then, is to rehabilitate 
central cities to meet the standards 
of 1975 and to build fringe communi- 
ties in a pattern that will be modern 
two decades hence. It is necessary 
to plan entire areas on a metropoli- 
tan basis, so that the pieces of com- 
munity life can be integrated into a 
well-organized tapestry, he said. 

“We need a multibillion dollar 
sewage treatment construction pro- 
gram,” lie contended, “to provide 
new facilities and regear old works. 

• ■ • We must put billions into in- 
dustrial waste polution control pro- 
grams. Waterworks systems must 
he expanded and improved to provide 
water of unimpeachable palatability, 
serviceability, and safety to meet the 
needs of 225 million people. Drought 
control and flood control must be 
achieved, not only by engineering 
structures, but by learning how to 
anticipate the vagaries of nature. . . . 

“The refuse dump must be out- 
lawed as an incongruity in modern 
community life. If our standards 


will not eliminate these areas, the 
filling in of blank land by people, In- 
stead of municipal rubbish, will sure- 
ly outmode them. The fly, the ro- 
dent, the mosquito . . . must be elimi- 
nated by environmental sanitation 
practices. Slums must be wiped out, 
as breeders of unhealthy minds, 
bodies, and spirits. Food and milk 
sanitation must achieve superior 
standards of cleanliness and purity, 
perhaps through the use of such de- 
vices as atomic radiation. Smoke, 
smog, stnaze, and smist must be 
cleared from the atmosphere by new 
methods of atomic heat and power 
and control of stack gases. Cities 
must be freed from litter.” 

In the light of the dreams and 
fantasies that have come true in the 
past, these goals are not impossible, 
Cohn declared. ‘‘If we blend our 
dreams with the vital ingredient of 
courage, we will assure a better na- 
tion and a better life in 1975,” he 
said. 

National Group To Attack 
Neighborhood Decay 

Nearly half of America’s 45 mil- 
lion nonfarm dwellings need routine 
maintenance to remain in acceptable 
physical condition. Another 20 mil- 
lion require repairs and improve- 
ments or substantial rebuilding to 
prevent eventual slums. An esti- 
mated 5 million slum dwellings must 
be eliminated and replaced by new 
homes. This is the target for a pub- 
lic health program envisaged by 
Henry F. Vaughan, Dr.P.H., dean of 


the University of Michigan School of 
Public Health. 

Like an exotic plague, he said, the 
communicability of housing decay 
affects a susceptible population, 
which, although it eats well, dresses 
well, and plays well, includes too 
many who do not live well. The 
contagion of housing endodecay, 
which encourages room overcrowd- 
ing and insanitary practices, and the 
contagion of housing exodecay, 
which creates shabby properties with 
decreasing values, have spread from 
block to block, from area to area, in 
all of our major cities. 

To combat the plague of housing 
decay in urban America, a voluntary 
nationwide civic planning agency 
was organized to replace public 
apathy and neglect with ACTION. 
A.C.T.I.O.N. is the American Council 
To Improve Our Neighborhoods, and 
its 60-man governing board repre- 
sents public health, industry, govern- 
ment, education, finance, civic and 
trade organizations, labor, and 
public service. 

Vaughan, as one of ACTION’S di- 
rectors, described the work of the 
nonprofit, nonpolitical organization, 
which is financed by gifts from many 
sources. 

The Ford Foundation has granted 
§250,000 to study impediments— and 
the means to remove them — to the 
provision ot adequate housing. The 
Advertising Council has provided 
public service time and advertising 
space for ACTION’S national educa- 
tion program, which is designed to 
alert citizens to housing opportuni- 
ties and problems. 

ACTION has opened the first of 
many local information centers in 
Cleveland to provide information on 
housing research techniques, code 
enforcement, legislation, community 
organization, and planning. 


Enterococcus Indicators 
Aid in Water Tests 

An enterococcus test would be a 
useful addition to the coliform test 
in gauging the bacterial contamina- 
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centrifuged and used after -IS hours. 
The antigens remain satisfactory for 
10 to 30 days. The test is not a 
suitable one for small laboratories, 
they said. 

Results 

Apparently there was no correla- 
tion between the infectious hepatitis 
reported ayd the specimens tested 
with regard to location, age, sex, or 
color. Of -J-il specimens tested, 109 
were positive. Twenty-nine aggluti- 
nated Lcpt. canicola and 30 Lcpt. 
pouiona. The remainder showed 
cross agglutination. 

Host of the specimens came from 
school children and also from adults 
in the age group between 30 and 31 
years. Hide workers accounted for 
21 of the positives, but 01 were un- 
accounted for. The rest were from 
housewives, caretakers, nurses, 
physicians, farmers, food-handlers, 
morticians, and factory workers. 

The North Carolina laboratory 
does not routinely test animal speci- 
mens, but serums were received 
from animals associated with human 
leptospirosis. However, the new an- 
imal diagnostic laboratory in the 
State occasionally referred icteric 
serums from animals in which the 
diagnosis was obscure. 

Of the 03 animals tested, CO tested 
positive with some degree of cross 
agglutination but less than was ex- 
perienced with the human specimens. 
Fifteen of IS dogs were positive, 10 
with Lcpt. canicola. Thirty-seven of 
19 cattle were positive, 31 with Lept. 
pomona. Positive specimens were 
also distributed in low numbers 
among swine, horses, goats, mules, 
and sheep. 


Visceral Larva Migrans — 

A Public Health Problem? 

Recent studies show the dog to be 
an important reservoir of visceral 
larva migrans, a newly recognized 
disease responsible for long periods 
of subnormal health in young chil- 
dren, according to Paul C. Beaver, 


APHA 


Pli.D., professor of parasitology, 
Tulane University School of 
Medicine. 

Visceral larva migrnns was so 
named because the causative agent, a 
nematode larva, Taxocara, migrates 
extensively in the internal organs 
much tlie same as the hookworm 
larva that produces cutaneous larva 
migrans migrates in the skin, 
Beaver said. One feature of the in- 
fection is that the larva of Toxocara, 
a common worm parasite of dogs and 
cats, can invade nearly all tissues of 
children. The larva undergoes sev- 
eral weeks of active migration and 
can persist alive for months. Dogs 
and cats are natural hosts for 
Toxocara; man is not. 

Beaver reported that a high per- 
centage of dogs the world over have 
been host to Toxocara can is, that 
Toxocara eggs are eliminated in the 
feces, and that surface soil samples 
from urban dooryards show hun- 
dreds of viable eggs in a few grains 
of soil. The eggs will remain infec- 
tive in damp soil for months if per- 
mitted to accumulate. Many Toxo- 
cara eggs destined by nature to find 
their way into dogs and cats are 
swallowed by toddlers known as dirt- 
eaters, be said. 

“In well-organized communities 
popular sentiment in favor of fur- 
ther limitation of the freedom of 
dogs, even those walked on a leash, 
probably is ready for public expres- 
sion,” he said. “It is not now a 
question of whether promiscuous 
defecation by dogs is a public health 
hazard. The real question is whether 
a way can be found to discuss this 
public health problem openly and 
to reach agreement on acceptable 
control measures.” 

Newly Described 
Beaver said that the incidence of 
visceral larva migrans is unknown. 

In the absence of satisfactori- 
methods of serologic diagnosis, proof 
of infection is based on biopsy or 
autopsy findings. Further, the dis- 
ease, though doubtless ancient, was 
first recognized in 1052 in New Or- 
leans. Reports show that the dis- 
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ease is gaining recognition outside 
Louisiana, and Toxocara larvae may 
have caused at least one human 
death, be added. 

Symptoms of Toxocara infection 
vary with the number of larvae in- 
volved and the duration of the in- 
fection. Light infections usually are 
well tolerated, and the majority of 
infections probably are subelinical. 
Clinically, the disease may resemble 
pneumonia, miliary tuberculosis, 
asthma, whooping cough, eosino- 
philia leukemia, and retinoblastoma. 

A sharp increase in the number 
of circulating eosinophils is con- 
spicuous in all Toxocara infections. 
Even in the absence of apparent 
symptoms, the number of eosino- 
phils may exceed 50 percent of the 
total leukocytes. Formerly, the dis- 
ease was often referred to as Loef- 
ller’s syndrome, familial eosino- 
philia, tropical eosinopbilia, leuko- 
moides disease, and eosinophilic 
pseudoleukemia. 

The child with moderate infection 
usually has fever, an enlarged liver, 
and some degree of pulmonary in- 
filtration in addition to the marked 
increase in eosinophils, he continued- 
With heavier infections, these symp- 
toms become more marked, and a 
history of dirt-eating is usual. 
There may be cough, muscle and 
joint pains, and abdominal paius. 
Occasionally there are impetiginous 
lesions on the buttocks and legs. 
Less often there are convulsions and 
petit mnl attacks and infections in- 
volving the eye. 

Individual Control 

Since no specific treatment for 
visceral larva migrans and no effec- 
tive method for killing Toxocara 
eggs in the soil are known at present, 
prevention becomes of chief impor- 
tance, Beaver emphasized. He listed 
the following means of prevention 
to help parents protect their youug 
children from possible infection in 
the absence of rigid dog control: 
Prevent children from eating dirt. 
Destroy Toxocara (to some ex- 
tent) by working surface soil to 
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culties formerly encountered in 
weighing and analysis, lie said. 

The sampler mounts an S".x 10" 
rectangular filter sheet in a stainless 
steel holder giving an effective filter 
area 7" s 9”, or 03 sq. in. Air is 
drawn through the sampler by a 
vacuum cleaner type motor, initially 
at 50-00 c.f.m., with a drop in flow 
rate as sampling proceeds. The 
filter is reported to be 09.9 percent 
efficient for particles as small as 0.1 
micron in diameter, he remarked. 

Describing other air sampling 
methods, Tabor mentioned dustfall 
sampling through sedimentation as 
the oldest and most widely used 
method. Particulate matter falls by 
gravity or is carried by rain into a 
jar with a mouth of known size. A 
trapping liquid, usually water, pre- 
vents the dust from blowing out 
again. The weight of solid material 
collected during a month is reported 
as tons per square mile. The mate- 
rial collected is easily analyzed. The 
British have adopted a standard 
dustfall apparatus, and attempts to 
standardize are now going on in the 
United States. 

Other samplers using the sedi- 
mentation principle are a directional 
dustfall collector and a settlement 
dust counter, he said. 

Impaction sampling uses deflec- 
tion of an air stream to collect parti- 
cles for counting and sizing. By 
their momentum during a sudden 
change in airflow direction, the par- 
ticles are deposited on a prepared 
surface. Available devices using this 
principle are the Owens jet dust 
sampler and the cascade impactor, 
he reported. 

Thermal precipitation depends on 
the phenomenon of the dust-free 
space adjacent to a hot body. If 
dust-hearing air is drawn through a 
narrow channel past the hot body, 
the particles are deposited on nearby 
cold surfaces. Devices using this 
principle have a sampling head with 
heating and cooling devices and an 
nir pump. There are several ther- 
mal precipitators available, and the 
devices are very efficient for collect- 
ing particles smaller than 5 microns, 
he declared. 


Electrostatic precipitation sam- 
plers operate on the principle of the 
attraction of charged particles to an 
electrode of opposite charge. These 
devices are nearly 100 percent effi- 
cient for collecting particles below 
5-10 microns. There are a variety 
of these samplers available. Collec- 
tion of samples free of any medium 
is a major advantage of these de- 
vices, Tabor said. 

Reviews Cook Counfy’s 

Disposal Difficulties 

A “blow by blow” account of the 
mismanagement of sewage disposal 
installations in the expanding munic- 
ipalities and subdivisions of sub- 
urban Cook County, 111., was pre- 
sented by Beun J. Leland, M.S., chief 
sanitary engineer of the county’s de- 
partment of public health. 

Cook County, the largest county in 
Illinois, includes, besides Chicago, an 
area of 750 square miles and a popu- 
lation of about SOO.OOO. Chicago’s 
suburbanites dwell in 100 incorpo- 
rated municipalities and in a great 
number of subdivisions. Such sub- 
divisions have their own water sup- 
plies, wells in the front yards and 
seepage fields in the backyards. The 
seepage of septic tanks has produced 
a harvest of nuisances and health 
hazards in much of suburban Cook 
County. 

However, the problems are not con- 
fined to subdivisions. A number of 
municipalities are not served by do- 
mestic sewer systems. Most of these 
communities have exercised less con- 
trol over sewage disposal than the 
unincorporated areas. 

Impervious clay soils are preva- 
lent in the county. Most complica- 
tions have arisen because individual 
seepage fields could not absorb septic 
tank effluents, which were therefore 
discharged in surface pools, roadside 
ditches, or creeks, creating odor nui- 
sances and health hazards. Beports 
from 25 sanitary engineers serving 
other county health departments 
revealed that similar situations exist 
elsewhere in the United States, 
Leland said. 


Construction 

Residential construction increased 
sharply in the years after 1950, and 
building sites in areas served by 
sewers and public water supplies be- 
came ever more scarce. Most devel- 
opers felt they could not finance in- 
stallations of public facilities to new 
areas. They have perforce built resi- 
dences with individual septic tank 
systems for sewage disposal. 

In addition, since Cook County 
zoning ordinances permit lots of 
10,000 sq. ft. in certain areas, many 
developers endeavor to have their 
lots reclassified from farming, 5-acre, 
1-aere, or %-acre zoning to the 
10,000-sq.-ft. category, which pro- 
vides the maximum number of build- 
ing sites on a tract. 

“While a lot of 10,000 sq. ft. is a 
good sized lot if public water supply 
and sewerage facilities are available, 
in many instances it is not possible to 
install adequate private facilities on 
such a limited lot area,” said Leland. 

All this has resulted in an ava- 
lanche of complaints to the public 
health department, which makes in- 
spections and advises home owners 
of necessary improvements. If vol- 
untary compliance is not secured, the 
department initiates enforcement 
action, but, ironically, such action 
must often be taken against prop- 
erty owners who perhaps have not 
even been aware of having been 
served by a septic tank and seepage 
system until it has failed. 

Percolation Tests 

In 1954, an ordinance was passed 
requiring that plats of proposed sub- 
divisions, to be accepted and ap- 
proved, must contain certifications 
that water supply and sewage dis- 
posal facilities conform to standards 
of design and safety adopted by the 
county’s department of public health. 

A report on soil percolation tests 
by a “qualified registered profes- 
sional engineer” was required to ac- 
company plats if individual sewage 
disposal systems were to be used. 
However, the ordinance did not call 
for the review of such reports by the 
public health department, although 
an interdepartmental arrangement 
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tion of well water, particularly when 
the coliform values are low or fluc- 
tuating. 

This conclusion was drawn from 
a comparison of the two tests on 
water samples from 593 wells in 12 
Kansas counties. To check the re- 
sults of single samples from each 
well, an additional (id samples from 
59 wells were examined at intervals 
of 2 weeks to a year after the first 
sample. Detailed information on 
the physical aspects of each well was 
supplied through a questionnaire.. 

The study was conducted by Cas- 
sandra Ritter, JX.A., chief bacteri- 
ologist, Ivan F. Shull, B.S.C.E., 
chief of the general sanita- 
tion section, and Robert L. Quinley, 
A.B., assistant bacteriologist, divi- 
sion of sanitation of the Kansas 
State Board of Health, University of 
Kansas. 

The coliform 3IPN index was de- 
termined according to standard 
methods. For the enterococcus 
1IPN determinations, the azide dex- 
trose broth of Rothe, favorable to 
the growth of all enterococcus 
groups, was the presumptive me- 
dium and crystal violet azide broth 
the confirmatory medium. Another 
method in use, they explained, is 
selective for Streptococcus fccalis. 

The coliforms and enterococci 
found in the well water samples were 
comparable in number, they reported 
(see diagram). Statistical evalua- 
tion showed the association of these 
two groups of bacteria was not 
by chance. 


Results from 2C9 samples were 
negative in botii tests, they found. 
At the other extreme coliforms in 
excess of 1,100 were always accom- 
panied by enterococci. The 83 sam- 
ples with enterococci nlone and 49 
samples with coliforms alone, plus 
the changes in numbers and rela- 
tionships found in the check sam- 
ples, suggest that the enterococcus 
test may be most useful when coli- 
form values are low or indetermi- 
nate, they said. 

Favor Inclusive Medium. 

Of tlie 424 enterococcus strains 
isolated from SO samples selected at 
random, 2S4 were typical of Strep- 
tococcus Jecalis and 140 fell into the 
atypical group. Of the 2S samples 
with atypical strains only, 7S.G per- 
cent yielded no coliforms. A high 
percentage, S4.C, of the 52 samples 
with typical enterococci was asso- 
ciated with coliforms in appreciable 
numbers. 

It is possible, they said, that 
samples showing only atypical enter- 
ococcus recoveries may have con- 
tained typical strains at the source. 
However, their observations sug- 
gested that typical enterococci will 
be recovered if present since their 
growth is faster than that of the 
atypical strains. 

Ritter and associates concluded 
that an inclusive medium is the 
method of choice for determining 
enterococci in water and compares 
with the standard method for de- 
termination of the coliform group. 


Their evaluation of the physical 
aspects of the wells according to the 
coliform SIPN index indicated that 
construction of the supply is more 
important than location. A greater 
degree of sanitary safety was sug- 
gested for the 453 drilled and driven 
wells. A coliform index of less than 
2.1 for 70 percent of this group was 
reported; 13 percent had an index 
value greater than 28. Of the 121 
dug wells, 18 percent had an index 
lower than 2.1 and 58 percent au 
index higher than 28. 


Reviews Various Devices 
For Sampling Air 

A review of several available sam- 
pling devices for the collection of 
suspended particulate pollutants 
from the atmosphere was presented 
by Elbert C. Tabor, M.S., of thePHS 
Community Air Pollution Program. 
He discussed in detail the filtration 
air sampling method used by the ha- 
tional Air Sampling Network and 
the Robert A. Taft Sanitary Engi- 
neering Center. 

The network sampler is a modifi- 
cation of a high volume filtration 
sampler constructed by Silverman 
and associates in 194S. The modi- 
fied version uses a glass fiber filter 
web instead of the pleated cellulose 
filter originally used. The glass 
fiber material is not affected by mois- 
ture and contains no organic sub- 
stances. These features avoid di®- 


Scatter diagram relating to the most probable number indexes of coliform bacteria and of enterococci 

of 60/ samples from 595 wells 
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was made whereby the department 
does review these reports for the 
county map officer. 

Lelund is o£ the opinion that it 
is not realistic to ask developers to 
submit results ot' percolation tests 
when these results determine 
whether a plat is accepted ora build- 
ins permit issued. He felt that 
health department sanitary en- 
gineers and sanitarians should run 
all percolation tests. But many 
agencies other thau the county de- 
partment of public health are con- 
cerned with sewage problems in 
Cook County, 

Recommendations 

In 1010, the Public Health Service 
recommended that water supply and 
sewage disposal activities in the un- 
incorporated areas of the county he 
transferred to the county department 
of public health. No action has been 
taken on this proposal to dale, ac- 
cording to Boland. 

A recommendation to the Cook 
County Board of Commissioners that 
only lots of 20,000 sq. ft minimum 


size he allowed septic tank systems 
was opposed by builders who argued 
for consideration of each area on its 
own merits. This recommendation 
w;ts not adopted, but the board of 
commissioners decided to call a hear- 
ing at which experts were to present 
facts ou tlie problem. 

As a result of this hearing', a spe- 
cial committee was appointed in 1055 
to review the entire situation and to 
submit legislative recommendations. 
In addition, several county commis- 
sioners made personal investigations 
and decided emergency action was 
needed. 

Ail these and other recent activi- 
ties have successfully induced devel- 
opers to consider the installation of 
public sanitary sewers systems with 
connections to an interceptor sewer 
or to a community sewage treatment 
works. Consulting engineers are de- 
veloping cost data for such facilities 
which they claim can he installed in 
average sized subdivisions for a gross 
cost not greater thau the combined 
cost of individual systems. 


program, Sachs maintained She 
urged the experienced public health 
practitioner not to be deterred bj 
the complexity of nuclear physics 
train applying his skills to (he man- 
agement of ionizing radiations. 

The basic epidemiological con- 
cepts of agent, host, and environ- 
ment can be adapted to the prob- 
lems of radiological health, she 
stated. Providing expert guidance 
are the recommendations of the Na- 
tional Committee ou Radiation Pro- 
tection, which are available in Na- 
tional Bureau of Standards hand- 
books. These cover technical pro- 
cedures for measuring radiation, 
methods for protection against ir, 
and permissible exposures. 

As a nucleus for a radiological 
health team, Sachs suggested the fol- 
lowing : a physician from the tuber- 
culosis or cancer control program ot 
the occupational health group, an 
industrial hygiene engineer, and a 
sanitary engineer. Short training 
courses will greatly assist in bring- 
ing the radiation team to top effi- 
ciency, she stated. 


Radiological Health . , . 


State-Local Help Needed 
In Radiation Protection 


State and local health depart- 
ments have a wide area of responsi- 
bility in radiological health, asserted 
Mtr lnm Sachs, JX.D., chief of the 
bureau of adult and occupational 
health, New Jersey State Depart- 


ment of Health, Trenton. 

The Atomic Energy Commission’s 
radiation protection system includes 


ct regulations governing reactor- 
dueed radioisotopes, but the com- 
ision does not control X-ray ma- 
les, fluoroscopes, naturally oceur- 
B radioactive materials, or most 
ireactor-produced radioisotopes, 
> explained. 

; n recent years, the use of X-tadia- 


tion and natural sources of gamma 
radiation, as well as the availability 
of atomic-pile-produeed radioiso- 
topes, has increased, she declared. 
In many industrial plants, research 
laboratories, and hospitals the total 
exposure to radiation includes radia- 
tions from X-ray machines, radium, 
and manmade radioisotopes. 

Sachs pointed out that although 
radiation sources are potential haz- 
ards they need not be serious in prac- 
tical use. Radiation protection, she 
emphasized, should be thought of 
not as prohibition of use but as en- 
couragement of use with proper 
precautions based on respect for 
possible injurious effects. 

Every well-organized health de- 
partment has the facilities and per- 
sonnel to begin a radiological health 


The Environment 

Control of the environment, Sachs 
said, is the most fruitful field of en- 
deavor in protecting against harmful 
effects of radiation. 

Shielding, restriction of exposure 
time, distance, containment, ade- 
quate ventilation, proper disposal of 
radioactive wastes, and protective 
clothing and equipment are effective 
harriers to agent-host interaction, 
she noted. 

The availability of these meas- 
ures, however, does not guarantee 
that they are always employed in 
the manner and to the extent neces- 
sary to provide full protection, Sachs 
stated. It is her opinion that some 
community agency must provide 
radiation users with the advice and 
encouragement needed to conserve 
the public health. 

So far, it does not seem possible 
to alter the host, as by an immuniz- 
ing process, although in some in- 
stances the host can be selected. 
Sachs remarked that a careful medi- 
cal history, blood counts, and physi- 
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Milk, Fish, Fruit Juice Tests , . . 


Not All Juice Coliforms 
Stem From Processing 

Coliform bacteria in frozen con- 
centrated orange juice are not neces- 
sarily an indication of direct con- 
tamination, stated E. R. Wolford, 
B.S., bacteriologist, Western Utili- 
zation Research Branch, United 
States Department of Agriculture, 
Pujallup, Wash. 

Despite the best possible sanitary 
piactice during production, these 
organisms will occur occasionally, 
lie said. Nevertheless, millions of 
gallons of frozen orange juice have 
been consumed since 1010 without 
any enteric infection reported. 

The presence of Escherichia coli 
in concentrated orange juice should 
not be condoned, Wolford empha- 
sized, but "to condemn the product 
on the basis of water standards or 
caibonated be\eiage standards could 


deprive the public of a wholesome, 
essential food.” 

Coliform Sources 
Reporting on his investigations 
into the sources and possible signifi- 
cance of coliforms in citrus fruit 
products, Wolford said that ap- 
parently some coliforms are present 
among the normal flora in orange 
eroves. The fruit examined in the 
study was picked aseptically into 
sterile bags or was transferred to 
sterile bags from field boxes and 
conveyors by the use of sterilized 
tongs. The bags were closed and 
stapled and remained so until they 
were opened in the laboratory. 
‘Nevertheless, Aerohacter was found 
on se\ en samples of oranges, some of 
which were grown in groves where no 
organic fertilizer had been used for 
3 years. E. coli was found in a 
sample of fruit from a grove which 
had been fertilized with barnyard 



Penetration of dye solution into orange, indicating how 
wash-tank solutions can enter through breaks in rind. 


fertilizer slioi tly before the fruit was 
picked. 

Packinghouse wash-tank solutions 
may be one of the principal sources 
of coliforms in frozen orange juice 
products, Wolford continued. These 
solutions may contain many coli- 
forms, including & coli, he said, and, 
although all oranges used for juice 
are rewaslied at the concentrate 
plant, fruit with breaks in the peel, 
particularly weak fruit picked late 
in the season, may have absorbed 
some of the contaminated solution at 
the packinghouse (see photograph). 
Ulost packinghouses use these solu- 
tions more than once. In some, they 
are changed once a week; in others, 
once a season. 

Procedures for cleaning fruit also 
differ among packinghouses. Some 
houses use a single tank containing 
both soap and borates, borates only, 
or soap only ; others use two tanks, 
one containing soap solution and the 
other containing borates, caustics, or 
hypochlorite solution. 

In the concentrate plants, Wolford 
said, coliforms were most frequently 
found on equipment on which decay- 
ing orange tissue had been allowed to 
accumulate. Coliform-positive juice 
and concentrate were apparently 
associated with the condition of the 
fruit itself rather than with insani- 
tary conditions in processing, he 
concluded. 


Enterococci Best Indicators 
In Frozen Fish Tests 

Use of fecal streptococci to indi- 
cate the bacterial content of frozen 
fish and fish products was advocated 
by three faculty members of the de- 
partment of bacteiiology and public 
health, University of Massachusetts. 

The testing procedures for the 
isolation of fecal streptococci are 
simpler than those using coliform 
bacteria as indicators, and the re- 
sults are more significant, they 
found. 

Conducting the study were Edward 
P. Larkin, Ph.D., instructor, Warren 
Litsky, PhD., associate research 
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They mentioned these: (a) the 
effects of interactions between soil 
and waste material, (6) the move- 
ment of critical nuclides through 
various soil formations, (c) the 
effects of high concentrations of 
stable salts on the ability of the soil 
to retain nuclides, and (</) the un- 
derground tlow pattern of waste so- 
lutions as compared with ground- 
water flow. 

The management of radioactive 
wastes may well prove to be one of 
the limiting factors in achieving 
optimum benefits from the general 
usage of nuclear energy, Morton and 
Struxness emphasized in conclusion. 
Helping to And rational solutions to 
the problems of radioactive wastes, 
they said, is a challenge to the sani- 
tary engineer. He must gain an ac- 
quaintance with principles of nuclear 
phenomena and with the techniques 
of radiation monitoring and control. 
With regard to ground storage of 


She stressed that the iindings thus 
far are all tentative. 

The names of the children were ob- 
tained from the records of both hos- 
pital and private practices. Daja 
were collected by a questionnaire 
sent to the parents and were supple- 
mented by information obtained from 
doctors, hospitals, and State cancer 
records, Simpson said. Most of the 
children are from New York State. 

Occasionally, children were inter- 
\ iewed personally. All available 
pathological reports and slides were 
seen. Of the original group, 1,502 
were traced and information was ob- 
tained concerning 1,033 of their un- 
treated siblings, Simpson reported. 

Simpson said that the children had 
been treated for a variety of reasons. 
In some cases, thymic enlargement 
was suspected, and in others routine 
fluoroscopy of X-ray was carried out 
to exclude thymic enlargement either 
after birth or by a pediatrician at- 


the 1019-51 cancer incidence rates 
for New York State were used, Simp- 
son said. 

In comparison with untreated chil- 
dren and their untreated siblings, 
the treated patients have a relatively 
high incidence of leukemia and of 
thyroid disease. The siblings, in the 
absence of known thymic enlarge- 
ment and radiation, were considered, 
Simpson said, a good control group 
from tile point of view of heredity 
and environment. 

Groupings 

The study group was divided into 
six subgroups that represent tbe 
different sources of material. Tbe 
differences in the incidence of tumors 
among the subgroups was studied 
and it was concluded that the large 
number of cases in one of these sub- 
groups was not related to “chance,” 
Simpson said. 

The type of treatment in this sub- 


radioactive wastes, he should arrive 
at decisions based on an understand- 
ing of the hazards and a thorough 
knowledge of the scientific bases for 
particular proposals. 

Links Radiation of Thymus 
To Thyroid Cancer 

Indications that thyroid cancer in 
childhood may be associated with ex- 
posure to radiation in infancy were 
tentatively suggested in a study re- 
ported by 0. Lenore Simpson, M.D., 
M.A., associate cancer research pa- 
thologist, Itoswell Park Memorial 
Institute, Buffalo, N. Y. 

This study was instigated to de- 
termine the effects of radiation in 
later life. Infants who received 
radiation to the thymus gland would 
be a good group for preliminary 
study since these children have a 
long life expectancy and records of 
X-ray treatment are readily avail- 


tending the child later. 

In many instances, Simpson re- 
lated, it was not known which reason 
was involved in the treatment of 
each particular child. Generally, 
she said, it was assumed that the 
majority of these children were 
thought by some physician to have 
an enlarged thymus. 

Incidence 

This study Indicates, Simpson 
said, that the incidence of neoplasia 
is high among children receiving ra- 
diation to the thymus. Untreated 
children with enlarged thymus 
glands diagnosed by the same cri- 
teria would have been the preferable 
control group. Since this was not 
possible, the treated children were 
compared with their own untreated 
siblings and with the general popu- 
lation. 

She also compared different sub- 
groups in the study. The 220 un- 
traced children were included in the 
calculations as being alive and well. 


group differed considerably fro™ 
that of the other subgroups and it 
’ was hoped that this might help to 
determine whether or not the in- 
crease in incidence was due to radi- 
ation. At the time of this compari- 
son there were so many variables, 
Simpson said, that only a tentative 
conclusion was reached. 

Analysis of the treatments was 
difficult throughout the study, Simp- 
son related. The dose received by 
the majority of the children was es- 
timated in roentgens. The children 
in the previously mentioned sub- 
group received more roentgens than 
those of the other subgroups; they 
were also treated with larger ports 
than those in any other subgroup, 
and the treatments were at intervals 
of 2 weeks instead of at 1 to 2 days 
as they were in the other subgroups. 

The relatively small number o£ 
neoplasia cases throughout the entire 
study precluded a definite conclusion. 
However, it was significant that no 
thyroid nodules occurred in children 


able, Simpson said. Tbu ca i cu i a tions, Simpson stated, who received less than 200 roentgens. 

Accordingly, the medical histories have been based on years at risk Simpson said, whereas, leukemia 
of 1,722 children who had receive^ ^ eacb cbild and on the age- and cases were broadly distributed 
radiation to the thymus “ sex - S pecific incidence rates of the among the dose range and sub- 

and 27 years previonstothestuy ^ ^ general population> groups, 

provided the basis for this resear . 
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materials as penicillin, uureomycin, 
terramycin, streptomycin, polymyxin 
B, neomycin, bacitracin, and sulfa 
combinations, they said. However, 
this test is not specific for individual 
antibiotics. 

Experiments show that this disc 
assay method is sensitive to quater- 
nary ammonium compounds only 
above 50 p.p.m., a level extremely un- 
likely in field practice, Morris and 


his co-worker said. Also numerous 
tests to show precision of negative 
results on antibiotic free milk were 
100-percent effective. 

Undoubtedly, Morris and Corny 
said, the occurrence of inhibitory 
characteristics is more frequent in 
pasteurized milk from areas where 
antibiotics are used for mastitis re- 
duction without rigid laboratory and 
field programs. 


A fairly long list with few of any 
particular kind of colored algae, 
colorless protozoa, worms, rotifers, 
and other organisms suggests a low 
biochemical oxygen demand, a low 
nutritive threshold, and an inorganic 
substrate. In such a condition, there 
are enough bacteria to support low 
numbers of ciliates and flagellates 
and enough nitrates and phosphates 
to support a small but varied chloro- 
phyll-bearing population. 

Blooms 

A large population of diatoms and 
green plankton algae with a scatter- 
ing of Euglenophyceae and colored 
dinoflagellates often means a sub- 
stantial phosphate and nitrate con- 
tent, he said. Should these concen- 
trations exceed 0.015 and 0.2 p.p.m., 
respectively, the green organisms 
may “bloom,” that is, exceed 500 per 
milliliter. Such blooms may clog 
filters and affect taste and odor. 

If additional organisms such as 
blue-green algae are added to the 
bloom, the biochemical oxygen de- 
mand increases and filter and odor 
or taste problems may become acute, 
said Lackey. Other undesirable 
effects are implied by extreme 
blooms, such as restrictions on the 
development of species other than 
the species chiefly responsible for the 
bloom. Lackey said it was highly 
probable that the poisoning of fish, 
shellfish, and crustaceans by the 
marine “red tide” of the Florida 
coast is a result of an extreme bloom. 

Other Indicators 

If the sample contains a scant 
number of organisms and a prepon- 
derance of no specific type, the water 
contains a low mineral content and 
virtually no organic matter. If the 
water is barren, Lackey said, it 
might indicate the presence of toxic 
substances. 

Predominance of anaerobic flagel- 
lates such as Tetramitus is a sure 
indication of a high organic content 
and no dissolved oxygen. The same, 
with inorganic salts, is implied by 
predominance of anaerobic green 
forms such as Chtorogonium and 


Water Quality Tests . . . 


Microscope Reveals 
Water Quality 

Quick appraisal of certain water 
characteristics through microscopic 
determination of the quality and 
quantity of biota in samples was 
proposed by James B. Lackey, Ph.D., 
professor of sanitary science, Uni- 
versity of Florida, Gainesville, Fla. 

New emphasis has been placed on 
the simplicity of this method, ac- 
cording to Lackey, by the 10th edi- 
tion of Standard Methods for the 
Examination of Water, Sewage and 
Industrial Wastes. Though only 
strong indications rather than posi- 
tive and detailed Information of the 
quality of the water as a health haz- 
ard are given by such a procedure, 
pertinent data on the general con- 
dition and corrective treatment re- 
quirements of the water are revealed. 

Although the microscope method is 
unsatisfactory for the determination 
t>£ pathogenic bacteria or parasites, 
it does not necessitate waiting for 
cultures to develop and is especially 
suitable for investigating the utility 
of noupotable waters. 

In addition, preparation and con- 
centration of samples is relatively 
simple. About 500 ml. is collected 
and transported from the source in 
chilled, nontoxic containers. Most 
indicator organisms in such samples 


can be identified in the living state 
or after killing with a preservative 
such as formalin. 

Lackey preferred centrifuging 5 
minutes at 2,000-2,400 r.p.m. to filter- 
ing for concentration. The amount 
of supernatant discarded should vary 
inversely with the abundance of or- 
ganisms in the sample. He went on 
to describe the “drop method” of 
counting as set forth in the standard 
methods manual. 

Telltale Biota 

Indicator organisms are simply 
listed as ciliates, green flagellates, 
and so on as they are met, then tabu- 
lated. “Generally speaking,” Lackey 
said, “those organisms most favored 
by a given environment will be most 
numerous, while those adapted to the 
widest environmental range will oc- 
cur in the greatest number of sam- 
ples.” The organisms found in great- 
est number probably represent a re- 
sponse to some particular character- 
istic of tlie environment. 

If plankton content is high or con- 
sists largely of diatoms, it is a signal 
that filtration will be difficult, 
Lackey said. Measures for reducing 
unpleasant odors or tastes and boiler 
water slime depend upon the kinds 
and numbers of organisms present. 
Some specific trade wastes may be 
recognized by tlie microscope method. 
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professor, and James E. Fuller, 
Ph.D., research professor, in the 
department. 

Lack of a dependable test organ- 
ism and lack of standardized 
methods of isolation lmve handi- 
capped tlie food industry and health 
agencies in the scrutiny of frozen 
food products, they indicated. 

Comparison of the conform bac- 
teria and fecal streptococcus tech- 
niques was made on SO samples of 
commercially packed fish and fish 
products, purchased from stores in 
several western Massachusetts cities. 
Seventy-five of the samples had been 
precooked ; tile rest were raw. 

For the 20 fish stick samples ex- 
amined, tile MPN index of eoliform 
bacteria in lactose broth ranged from 
0 to 230. Most of the samples showed 
MPN values of less than 20. In the 
confirmatory brilliant green lactose 
bile (BGB), the values ranged from 
0 to 130, most of the samples showing 
a zero value. The MPN values of 
fecal streptococci in ethyl violet 
azide broth ranged from 20 to 1G,000 
for the same samples, with most of 
the values more than 000. 

Eighteen samples of scallops 
Showed a similar picture. The MPN 
values for eoliform bacteria in lac- 
tose broth ranged from 0 to 330; in 
BGB, from 0 to 130; and on eosin 
methylene blue, from 0 to 2,400. 

Similar results were obtained with 
codfish cakes, ocean perch, crab 
cakes, seafood dinner, fried clams, 
haddock, shrimp, and lobster. Fecal 
streptococci were present in most 


of the samples, the MPN values rang- 
ing from 0 to 24,000. 

Total plate counts, made oa tryp- 
tone glucose extract agar, were of 
little value in the examination of 
frozen fish products, they found. 
Only in cases of gross bacterial con- 
tamination were the plate counts 
sufficiently high to cause concern. 
Most of the fish products tested had 
bacteria counts of less than 3,000 per 
gram, they reported. 


ind Blending Adequate 
In Wending the samples, the ef- 

Zmm »■ 

. U and was compared with Wan g 


Blunder results, a more time-consum- 
ing process recommended in tenta- 
tive standard methods. 

Disintegration of the materials in 
a blendor gave more accurate results 
than those obtained by the hand 
methods. The mechanical method, 
they concluded, should be used when 
accurate estimates of bacterial num- 
bers are desirable, but the hand 
method is adequate for routine test- 
ing, and better than not testing at 
ail. 

Larkin and associates concluded 
that the high incidence of fecal 
streptococci on frozen fish products, 
possibly attributable to breading, 
should make the organism easy to 
isolate. In addition, these organ- 
isms, although they can he elim- 
inated by proper food processing, 
are somewhat resistant to heat. 
Consequently, they should be a more 
dependable indication of inadequate 
processing than more beat labile 
organisms. 

Antibiotic Residual in Milk 
Detected More Precisely 

A modification of the standard 
method for detecting lower level an- 
tibiotic residuals in milk was offered 
by Robert L. Morris, M.S., and Jo- 
sephine Cerny, chief and associate 
chemist, respectively, of the Iowa 
State Hygienic Laboratory, Iowa 
City. 

Economic losses to the dairy 
farmer resulting from acute and 
chronic mastitis in bis herds have 
stimulated widespread use of anti- 
biotics and better sanitation and 
handling practices, they said, in 
pointing out there has been a re- 
sulting improvement in the quality 
of milk as well as a reduction in the 
incidence of mastitis. Proper labo- 
ratory and field controls can assure 
antibiotic free milk, they main- 
tained. 

Morris and Cerny stressed that 
there is some medical opinion that 
continued use of low-ievel antibiotic 
residuals in milk and other foods 


can result in resistances anil possi- 
ble allergies in the consumer, ami 
impair the use of antibiotics against 
infections. 

The bacterial inhibitory influence 
of antibiotics at the levels detected 
by this test casts considerable sus- 
picion on tlie authenticity of stand- 
ard plate counts obtained on milk 
samples containing demonstrable 
antibiotic residuals, they stated. 

Morris and Cerny found that an- 
tibiotic residual tests using the tech- 
nique described in the Standard 
Methods for tlie Examination oi 
Dairy Products, 10th edition, gave 
nonprecise, low-level results and sen- 
sitivities to only 0.1 unit of peni- 
cillin per ml., a level which report- 
edly appreciably retards acid produc- 
tion in the manufacture of cheese. 
Such lack of precision in tlie lower 
levels of tlie standard methods test, 
they said, limited its value. 

The modification of the antibiotic 
residual test consists mainly of the 
use of 2 one-half inch filter paper 
discs instead of a one-fourth inch 
disc. 

The new double disc method is 
sensitive and precise to at least 0.01 
unit of penicillin per ml., while the 
one-fourth of an inch disc procedure 
loses precision below 0.1 unit per ml, 
they observed. Penicillin ointment 
was used for this test. 

Morris and Cerny observed that 
tlie double discs absorb about 10 
times the milk volume as compared 
to the one-fouvtli of an inch discs, a 
factor they believed largely respon- 
sible for the greater precision. Also, 
it is reasonable to assume, they said, 
that the top disc deters evaporation 
of the absorbed milk and allows more 
complete diffusion of the sample into 
the agar. 

They found that tlie large-disc 
modification is quite sensitive to 
other antibiotics and readily detects 
their presence in the low concen- 
trations. 

The double disc test is sensitive to 
low concentration levels of seven dif- 
ferent commercially available bovine 
mastitis antibiotics containing such 
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sources and an unbiased estimate of 
coliform density, Hopkins and 
Sehamberger said. 

In conclusion, they stated that “tbe 
introduction of this new mathe- 
matical manipulation in existing 
water report procedures would not 


Vital Statistics . . 

Suggests New Terminology 
For Causes of Death 

Rewording death certificate forms 
so that physicians will be encouraged 
to report diseases rather than to in- 
dicate a single “cause” of death for 
statistical tabulation was the recom- 
mendation of Alan E. Treloar, Ph.D., 
professor of biostatisties, School of 
Public Health, University of Minne- 
sota, Minneapolis. 

Treloar suggested that a new and 
more meaningful term be used on the 
form, such as “terminal morbidity 
states” or “conterminous morbid- 
ity.” The physician could, if he 
chose, indicate by an underline the 
condition or disease which he wished 
to emphasize. 

Rates defining proportionate mor- 
bidity at time of death and express- 
ing the number of cases of each dis- 
ease state as a proportion of all 
deaths would be more informative 
and would cover disease conditions 
Preceding death more completely 
than the presently used rate based 
011 a specific cause, Treloar con- 
tinued. 

The prime interest of pubic 
health workers is in morbidity ; their 
responsibilities require them to 
know as much as possible about the 
total morbidity picture in their com- 
munities, Treloar stated. 

It is “our challenge to action ; mor- 
ality is merely a measure of our 
defeat. Medical certification of 
cause of death is helpful in deter- 
mining morbidity but as yet even 


be burdensome and the relatively 
simple method of establishing the 
central tendency density would jus- 
tify its use.” They were also of the 
opinion this procedure should be in- 
cluded in the Manual of Recom- 
mended Water Sanitation Practice. 


the best mortality records give only 
a grossly biased sample of morbidity 
conditions in a total community,” he 
said. If complete morbidity data for 
each community were readily avail- 
able, “our interest in cause of death 
certification would surely vanish,” 
he stated. 

Selecting the Cause 

The selection of one disease or 
condition as the primary cause of 
death is an arbitrary act and is in- 
fluenced by the viewpoint of the per- 
son making the selection, Treloar 
said. The vital statistician will seek 
a specific cause for statistical tabu- 
lation; each national society will 
contend for the assignment of each 
death to its particular category to 
add weight to its plea for funds ; the 
lawyer will be interested in the legal 
aspects of death ; and the insurance 
executive will consider the obliga- 
tions of his company. 

Clinical vs. Autopsy Findings 

Treloar suggested that a specified 
cause is only one of infinite numbers 
of members of causal systems and 
that the so-called cause of death 
may be only one of many factors. 
For example, when death results 
from a chronic disease, the appar- 
ently clear-cut syndrome of clinical 
symptoms which give the internist 
confidence in assigning the cause of 
death do not always agree with the 
autopsy findings. The pathologist 
would often insist on some other en- 
try on the death certificate if it were 
not already completed and filed, 
Treloar said. 


The death of a man immediately 
following an automobile accident 
may be certified as an accidental 
death, although from the health 
worker’s point of view, the accident 
may have been only incidental to 
the diseased condition of the heart 
designated by the pathologist as the 
primary cause of death, Treloar 
stated. 

In addition, the pathologist may 
find that the man had cancer of the 
bladder which would undoubtedly 
have resulted in death in a very 
short time unless discovered and 
treated, and the man may have had 
arrested tuberculosis also, which 
was not a factor in the death and 
therefore was overlooked. 

The record of this death could 
quite justifiably be claimed by sev- 
eral societies, Treloar said. The 
body is not only part of the wreck- 
age of an accident, it is also “mute 
testimony to the wastage of rheu- 
matic fever and heart disease, 
tuberculosis and cancer,” all of 
which have contributed to the 
morbidity knowledge we seek. 

Lowest Total Death Rate 
Found in Suburbs 

Residents of metropolitan rural 
areas have a lower total death rate, 
on the whole, than the population of 
urban or nonmetropolitan rural 
areas, although the mortality experi- 
ences of different age groups vary. 

Although they enjoy the most fa- 
vorable mortality experience, suburb- 
anites of the metropolitan rural 
counties, combining the advantages 
of urban and rural life, lose their 
advantage by middle life. Factors 
related in some way to the urban 
aspects of their lives seems responsi- 
ble for this shift. 

These inferences were drawn from 
a 1949-51 study of differential mor- 
tality according to the degree of ur- 
banization in New York State (ex- 
clusive of New York City). The 
findings were reported by Elizabeth 
Parkhurst, M.S., biostatistician, New 
York State Department of Health, 
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certain Euglcna. An excessive num- 
ber of dilates, he said, indicates 
a high bacterial population, which in 
turn means organic contamination. 

Examination of slides at a mag- 
nification of about 130 diameters 
also points to the speed and stage of 
oxidation of organic matter to in- 
organic ions in the water. Large 
numbers of free living bacteria and 
Zoogica ramiffcra respectively de- 
note initial and active stages of oxi- 
dation; fewer bacteria but many 
green flagellates and some cilintes, 
oxidation nearly complete ; and great 
quantities of nouflagellated green 
algae with some dilates and stalked 
bacteria, complete mineralization. 

fn concluding, Lackey emphasized 
tiie need for caution in interpreting 
such data in view of the lack of in- 
formation on the ecology of many 
micro-organisms. 

Problem of Fluid Samples 
Solved by New MF Test 

A delayed incubation procedure 
using the membrane filter, was sug- 
gested by four Public Health Serv- 
ice bacteriologists for examining the 
coliform content of water when ship- 
ment of refrigerated fluid samples 
is impossible or impractical. 

Many laboratories serving large 
geographic areas have been unable to 
comply with the recommended 12- 
hour limit for commencing bac- 
teriological examination of rela- 
tively pure water samples, main- 
tained between 6“ and 10° C., they 
explained. 

Reporting the procedure and the 
trial results were Edwin E. Geld- 
reich, M.S., Paul W. Kabler, JI.D., 
Pli.D., Harold L. Jeter, M.A., and 
Harold F. Clark, M.A., all with 
Water Supply and Water Pollu- 
tion Control Research, Robert A. 

Taft Sanitary Engineering Center. 

The new procedure permits the 
bacterial examination to begin at the 
time of collection, they reported. 

An appropriate quantity of water 
is filtered through the membrane at 
the sample collection site, and the 


■ membrane Is placed on a preservative 
medium. The individual petri dishes 
are wrapped in Paraflim to minimize 
evaporation and are shipped, unre- 
frigerated, to a laboratory for com- 
pletion of the bacterial examination. 

Isolating the organisms on a solid 
surface removes the possibility of 
conform increases by cellular multi- 
plication, and each cell theoretically 
becomes a countable colony, they 
said. Other advantages named were 
decreased weight per sample, small 
size, low cost of sample container, 
and transportation to the laboratory 
by first class or air mail without 
refrigeration. 

Test Results 

in testing the new procedure, coli- 
foim densities in water samples es- 
timated after storage on the ME 
preservative medium at room tem- 
perature (13° to 32“ C.), and at 35“ 

C. for 24, 4S, and 72 hours were 
compared with the standard methods 
JULY determinations on liquid 
samples stored at 5° C., 13“ to 32° C-, 
and 35° C. for the same time periods. 

' Both were compared with results 
from an initial 5-tube, 3-dilution 
5IPN test. 

Samples were taken from G 
sources, 3 rivers, 2 farm wells, and 
a lake. Three samples from each 
source were examined in a winter 
and a summer series. 

The preserved MF coliform counts 
at room temperature, they found, 
indicated good agreement with the 
MPiV densities in liquid samples 
stored for 24 hours at 5° C., but they 
tended to be lower than the initial 
MPA. 

The preserved MF results at room 
temperature and at 35“ C. were su- 
perior to the MPN procedures on 
liquid samples stored more than 2-i 
hours at the same ambient temper- 
atures, they reported. 

The MPA coliform counts on liquid 
samples held at 5° C. for periods up 
to 72 hours were quite variable, they 
said, but they more closely approx- 
imated the initial MPA results than 
those for samples stored at the 
higher temperatures. 


Baltimore Coliform Count 
l/ses Geometric Mean 

The geometric mean is a more ac- 
curate measure of the density of coli- 
form organisms in water supplies aad 
streams than the arithmetic mean, or 
average of daily counts, stated Ed- 
ward S. Hopkins, consulting sanitary 
engineer, and ICari H. Sciiamberger, 
principal associate engineer, bureau 
of water supply, Baltimore, Mil. 

Hopkins and Schamberger said 
that one or two extremely high daily 
counts reported during a month dis- 
tort the arithmetic mean so that it 
does not represent general conditions 
for the period. Zero and a count o£ 
millions have equal weight in com- 
puting an average, they pointed out 
The average, then, is not a true 
measure of central tendency, they 
said. They defined “central tend- 
ency” as "a single measure that is 
representative of a group oi 
measures." This single measure 
could be the median, the geometric 
mean, or the arithmetic mean. 

When bacterial counts are nor- 
mally distributed, the arithmetic 
mean will give an unbiased estimate 
of coliform density and minimum 
variance, but one or two very high 
or very low counts will distort this 
figure so that it will not accurately 
represent general conditions and 
may give a value which is mislead- 
ing, Hopkins and Schamberger said. 

The geometric mean, or average of 
logarithmic values, on the other 
hand, equalizes high and low 
measures and is a precise measure of 
central tendency, they stated. 

'1 Simple Method 

Most water purification plants re- 
port daily coliform density and a 
monthly average of the daily figures. 

It would not be difficult to add to the 
report form a column showing the 
logarithmic value of the daily counts 
and to show the average of these 
vaZues, or the geometric mean, in an- 
other column following the monthly 
average and its logarithmic table. 

This would provide a more uniform 
relationship between data from the 
same stream or data from various 
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Resident death rates per 1,000 population by sex and age in the 
urban and rural subdivisions of counties suburban to New 
York City, and of the total of all other metropolitan areas of 
New York State, exclusive of New York City, 1949-51 


Sex and age 

Nassau, Rockland, Suf- 
folk', and Westchester 
Counties 

Upstate metropolitan areas 

Places 
10,000 and 
over 

Places 

under 

10,000 

Central 

cities 

Other 
places 
10,000 
and over 

Places 

under 

10,000 

Total, both sexes, 






adjusted 

8. 1 

8. 2 

9. 4 

9. 3 

7. 9 

Males 






Total, adjusted 

9. 7 

9. 3 

11. 0 

10. 6 

8. 8 

Under 5 years 

6. 2 

5. 5 

7. 4 

7. 1 

6. 4 

5-11 

. 0 

.. 5 

. 6 

. 5 

. 6 

15-21.. 

1. 3 

1. 2 

1. 1 

1. 1 

1. 5 

25-31 

1. 8 

1. 4 

1. 7 

1. 8 

1. 4 

35-44 

3. 5 

3. 3 

4. 6 

4. 2 

2. 9 

15-51 

9. 1 

9. 1 

12. 4 

11. 3 

8. 4 

55-61 

23. 5 

24. 6 

28. 5 

26. 9 

21. 3 

65-71 

53. 9 

51. 9 

57. 7 

57. 0 

47. 7 

75 years and over 

129. 1 

118. 7 

134. 2 

137. 4 

120. 6 

Females 






Total, adjusted 

7. 2 

7. 2 

7. 9 

8. 0 

6. 9 

Under 5 vears. _ 

1. 7 

4. 3 

5. 8 

4. 8 

4. 8 

5-11. 

. 4 

. 3 

. 4 

. 0 

. 4 

15-21 

. 6 

6 

G 

. 7 

6 

25-31 

1. 2 

1. 0 

1. 2 

1. 3 

. 9 

35-11.. 

2. 6 

2. 4 

2. 8 

2. 7 

2. 0 

15-51. 

6. 2 

5. 9 

6. 7 

7. 1 

5. S 

55— 6T 

11. 4 

14. 0 

16. 3 

16. 2 

13. 4 

65-71.. 

36 6 

34 7 

38 4 

40. 6 

34 7 

75 years and over 

103. 2 

112 ! 4 

115.' 3 

113. 6 

106. 4 


in the metropolitan than in the non- 
metropolitan rural areas, she stated. 

hart of the excess mortality among 
aider adults in the cities and suburbs 
■nay be due to higher death rates 
from arteriosclerotic heart disease, 
which were 31 percent higher in 
cities over 50,000 than in nonmetro- 
Politau rural areas, Parkhurst said. 
However, this differential in the 
cause of death may reflect superior 
diagnosis of coronary disease in the 
cities, she concluded, since the death 
late from all forms of heart disease 
was only 23 percent higher in cities 
°'er oO.OOO than in nonmetropolitan 
rural areas and, from all cardio- 
'nscular diseases as a group, only 


12 percent higher, because of lower 
rates for vascular lesions and 
nephritis. 

Seeks Constructive Ideas 
For Mortality Studies 

IVhat are the specific needs not 
now being met that should be met by 
cause-of-deatb statistics? 

It is high time that less attention 
is paid to what is wrong with cause- 
of-deatb statistics and more work 
devoted to constructive answers to 
this question, said Iwao Moriyama, 
Ph.l)., chief, Mortality Analysis Sec- 


tion, National Office of Vital Statis- 
tics, Public Health Service. 

Once the needs are determined and 
agreed upon, the next step will be to 
examine the elements that go into 
mortality statistics. It should be 
possible, .lie said, to alter one or 
more of the following: the basic 
medical information supplied by the 
physician, the method of reporting, 
the classification list of diseases, and 
the method of selecting causes to be 
tabulated. 

The increase in public health im- 
portance of the chronic diseases is 
one reason for the growing indica- 
tion of inadequacy in current mor- 
tality statistics, Moriyama implied. 
He pointed out that the traditional 
compilations, despite their limita- 
tions, have proved of value in the 
past when public health was con- 
cerned chielly with infective dis- 
eases. 

The nature of mortality data is 
one factor limiting the uses of mor- 
tality statistics, according to Mori- 
yama. Cause-of-death statistics are 
descriptive of the illnesses and in- 
juries of the population that has 
died, but they cannot serve as re- 
liable indicators of morbidity unless 
the fatality rates for the different 
morbid conditions are known or are 
known not to vary greatly from 
time to ( time or place to place, he 
noted. 

Moreover, the underlying cause of 
death — the basis for current com- 
pilations of mortality statistics — 
may be a disease or condition not 
present at the time of death. Hence, 
it is difficult to see how the concept 
of the underlying cause of death fits 
within the framework of any mor- 
bidity survey, he declared. 

For the study of morbidity, Mori- 
yama suggested that it may be use- 
ful to obtain information on all the 
diseases afflicting the deceased at 
the time of death, with some distinc- 
tion between those associated with 
the death and those not associated. 

Quality and Classification 

Another limiting factor is inac- 
curacy in clinical diagnoses and in 
reporting causes of death. Mori- 
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Albany, X. Y. The United States 
Census Bureau's identification of 
metropolitan districts, associated 
with towns of 50,000 or more, was 
used to distinguish metropolitan 
from nonmetropolitan areas. 

Parkhurst said the study indicated 
that “the large cities appear to have 
evolved an environment into which 
children are born and grow up at no 
disadvantage, and even at some ad- 
vantage to their rural cousins. The 
mortality experience of the adult 
population, however, is far less fa- 
vorable in the cities than in the rural 
areas, and wore so in the metro- 
politan than in the nonmetropolitan 
cities." 


In rural areas, the death rate from 
accidents among males aged 5-1 -i and 
35-24 years (one-half and two-thirds, 
respectively, of deaths from nil 
causes) accounts for much of the 
metropolitan advantage. 

l'oung Adults 

In the metropolitan rural areas 
mortality among young persons aged 
15-24 is higher than in the cities. 
This may be attributed to the migra- 
tion of many young persons, particu- 
larly young women, from suburban 
and rural areas to the cities, Park- 
hurst stated. Since those who are 
ill remain at borne, this factor may 
account for the higher death rate for 


females in this age group in areas 
outside large cities, she said. 

- In suburban areas, the death rates, 
particularly among males, are lower 
than in central cities, Parkhurst said. 
This is probably due, not only to the 
higher standard of living in the sub- 
urbs, but also to the fact that the 
suburban population is made up ot 
men with families. Harried men as 
a group have a much lower death 
rate than the single, the widowed, 
and the divorced, who usually live in 
cities, she noted. 

Older Adults 

For women between the ages of 15 
and 75 and for men between the ages 
of 55 and 75, death rates are higher 


Resident death rates per 1 ,000 population in metrop olitan and nonmetropolitan urban and rural areas, 
New York State exclusive ot New York City, by sex and age, 1949-51 


Sex and age 


Total, both sexes, 
justed ' 


ad- 


Malcs 
Total, adjusted *. 


Under 5 years 

5—14 

15-24. 

25-34. 

35-44 

45-54. 

55-64.. 

65-74 

75 years and over. - 

Females 
Total, adjusted », 


Under 5 years 



15-24... 

25-34 — 

35-44 ----- 

45-54. 

55-64 — --- --- 

65-74 

75 years and over 


Nov York 
State ex- 
clusive of 
New York 
City 


S. 4 


9. 6 

6. S 
.7 
1. 4 
1. 7 
3. 6 
ft 9 
24 0 
51. 4 
123. 9 


7. 3 

5. 3 
. 4 
. 7 

1. 1 
2. 5 

6 . 1 
14. 3 
35.3 

107. 6 


Metropolitan areas 


Total 


8. 7 


10. 0 

6. 5 
. 6 
I. 3 
1. 6 
3. 7 
10. 3 
25. 5 
54. 0 
127. 5 


7. 5 

5. 0 
. 4 
. 6 

1. 1 
2. 5 

6. 3 
15. 0 
36. 9 

111 . 1 


Central 

cities 


Other 

places 

10,000 

and 

over 


ft 4 


11 . 0 

7. 4 
. 6 
1. 1 
1. 7 
46 
13. 4 
28 5 
57. 7 
134. 2 


7. 9 

5. 8 
. 4 
. 6 

1 . 2 

2 . 8 

6. 7 
16. 3 
3S. 4 

115. 3 


& 7 


10 . 0 

6. 5 
. 5 
1. 3 
1. S 
3. 7 
ft 9 
24. 6 
54 9 
131. 6 


7. 5 

4 7 
. 4 
. 6 

1. 3 

2 . 6 

6. 4 

15. 0 
37. 7 
106. 0 


Places 

under 

10,000 


S. 0 


9. 0 

5. 9 
. 6 
1. 4 
1. 4 
3. 1 

a s 

22. 9 
4ft 7 
lift 8 


7. 0 

46 
. 4 
. 6 
. 9 
2 . 2 
5.9 
13. 7 
34 7 
109. 2 


Xonmetropolitao areas 


Total 


S. 5 


9. 7 

7.3 
.8 
1 . 6 
1. 9 
3. 7 
ft 7 
23, 1 
51. 2 
127. 7 


7. 4 

5.8 
. 4 
.7 

1. 3 

2 . 6 
6.0 

13. 8 
35. 3 
112 . 0 


Places 

10,000 

and 

over 


9.0 


10. 4 

7. 6 
. 7 
1.2 
1.7 
4 0 

11. 0 
26. 3 
56.4 

127. 5 


7. 6 

5.9 
. 5 
. 6 
1. 1 
2. 7 
6. 3 
14 9 
36. S 
112. 0 


Pisces 

under 

10,000 


S. 4 


9.4 

7.2 
.S 
1.7 
2.0 

3.5 

9.2 
21. 8 
40.3 

127. S 


7.3 

5 . 8 
.4 
.S 
1.2 
2.6 
5. S 
13.4 
34 6 
112.0 


i Standardized, by direct method, 
of 1940. 


to 


the age distribution of the population of New l ork State in the cemu= 
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SELF-EVALUATION 


"Many of tlie persons whom pub- 
lic health nurses and social workers 
seek to serve are patients or clients 
being asked to move from, narrow 
self-contained environments into a 
larger cultural milieu of which sci- 
entific health practices and elaborate 
treatment centers are a component,” 
Brown stressed. “How can it be 
hoped that persons limited by edu- 
cational or social experience or by 
prejudice, real or imagined, will be 
able to make such a move without 
putting a severe strain on their pat- 
terns of psychological adjustment 
and hence on their mental health?" 

They will need help, Brown as- 
serted, but help of a kind they can 
accept. The public health nurse is 
in a strategic position to give that 
help, she concluded. 

Interpersonal Relationships 

From the mental health viewpoint, 
current nurses’ training programs do 
not facilitate optimal development 
of the skills and experiences essen- 
tial to understanding of and profi- 
ciency in interpersonal processes, 
according to Stephen Fleck, M.D., 
associate professor of psychiatry 
end public health, Yale University 
School of Medicine, New Haven, 
Conn. 

Fleck, in his contribution to the 
discussion, added that the public 
health nurse needs to discern and 
understand quickly the character of 
interpersonal relationships in groups 
of people, in addition to prompt rec- 
ognition of individual maladjust- 
ment. Preparation .for this must 
Pervade the entire training program, 
undergraduate and graduate, Fleck 
said. 

The role of the public health nurse 
m mental health is determined by 
administrative planning and action, 
according to Mary King Kneedler, 
r™., B-S., M.A., chief of the public 
health nursing section of the North 
Carolina State Board of Health, 
Raleigh, N. C. 

Kneedler stated that this includes 
the setting of objectives and the 
course of action ; coordination of per- 
sonnel within the agency and coor- 
dination of the program with that of 


other agencies involved in a mental 
health program ; and staff education 
in the area of mental health. 

Nurses Evaluate Own Role 
In Adult Home Program 

Forty Kansas nurses expressed 
varying feelings about their part in 
the licensing of adult boarding homes 
and made a number of suggestions 
for improving the program, reported 
Lucille E. Tracy, R.N., B.S., director, 
public health nursing, Wichita-Sedg- 
wick County Department of Public 
Health, Wichita, Ivans. Tracy sum- 
marized representative replies to an 
opinion poll of 72 public health 
nurses, supervisors, and staff nurses 
as follows : 

Favorable Effects 

From the standpoint of care of the 
boarding home residents, the nurses 
felt that the licensing program had 
improved the safety of medication 
and other treatments. 

Home administrators have learned 
the professional nurse’s concept of 
nursing as the art of giving care and 
medications to the sick under medi- 
cal supervision. Administrators 
have been taught to observe patients 
professionally and to improve the 
records of their observations. 

They have also introduced addi- 
tional safety measures such as hand 
rails in tubs and showers and on 
stairs. 

Those in charge of patients have 
been helped to see emotional as well 
as physical needs of patients. More 
thought has been given to rehabili- 
tation and more activity lias been 
provided for residents. 

The support from the local health 
agency has given administrators 
more confidence, an opportunity to 
discuss problems, and an awareness 
that others are interested in their 
work. 

The area of supervision for nurses 
has been extended by this experi- 
ence. They have gained insight into 
the problems of the aging, the nurs- 


ing needs of elderly sick persons, 
and of the impact of family relation- 
ships and tlieir effect on older per- 
sons. They have also learned what 
happens to elderly persons who have 
no family. 

Nurses have increased their skills 
in teaching, writing reports, inter- 
viewing, and counseling and have 
applied safety measures in public 
health nursing. Working relation- 
ships between the health department 
and other welfare agencies have been 
improved. Opportunities for both 
group and individual teaching of 
nursing procedures and techniques 
have been ample. 

The need for standards for nurs- 
ing homes is gaining recognition and 
acceptance in the community. Also, 
local health and welfare depart- 
ments have been given opportunities 
through this program to work to- 
gether on improvement of mental 
health. 

Unfavorable Effects 

The licensing nurse represents an 
authoritative and judgmental figure 
to the nursing home administrator, 
who may find it difficult to recognize 
the nurse in a guidance role. A great 
deal of time and careful work is 
needed to change the administra- 
tor’s viewpoint so that the public 
health nurse wall be consulted and 
will be thought of as an ally and 
not as an investigator or law en- 
forcement agent. 

Acting as an evaluator is counter 
to the nurses’ principle of accepting 
people as they are and of work- 
ing on problems which they regard 
as of foremost importance. Over- 
lapping of authority has created 
some confusion for both nurses and 
administrators. Some nurses are 
reluctant to work with welfare work- 
ers, and others feel that their evalu- 
ations are not given enough recog- 
nition by the State health depart- 
ment. 

Suggestions for Improvement 

Careful consideration should be 
given to the question of whether or 
not the nurse is serving in her best 
capacity when she acts as an evalu- 
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3 ’ania cited several studies which he 
said have shown lack of agreement 
between causes of death based on 
clinical information and causes based 
on autopsy information, particularly 
for the so-called clinical diseases, 
such as hypertension and diabetes. 

There is no question that there is 
room for improvement In the qual- 
ity of medical certification, lie ad- 
mitted. However, lie considers it 
“altogether unreasonable to expect 
absolute precision in diagnoses in- 
volved in death.” The most that can 
be expected from cause-of-denth 
statistics is that they reflect as ac- 
curately ns possible the average cur- 
rent medical opinion based on all 
available information, he said. 

Tlie classification scheme, which 
largely determines how diseases are 
grouped and how much detail can 
be obtained, might be considered a 
third limiting factor, Moriyarua indi- 
cated. Certain sections of the classl- 


on circulatory diseases, he urged terns of behavior, the nurse’s own 
more studies of the problem of the included, are conditioned by eiluca- 
cai diovasculnr-renal diseases in tional, economic, religious, racial, 
Preparation for the eighth revision national, and geographic back- 
of the International Lists in 19Go. grounds, Brown declared. 

A fourth factor definitely limiting Recently, she reported, schools 
the usefulness of mortality statistics and organizations have become in- 
is the method of classification. The creasingly aware of the potential ap- 
undcrlying cause-of-deatli concept plication in the health field of this 
has had great utility, but not all type of knowledge. To this end, the 
needs for cause-of-deatli statistics Russell Sage Foundation, anion; 
are concerned witli the underlying other organizations and individual 
cause, he stated. For example, there scientists, are trying to provide a 
are expressed needs for data that literature designed for use by public 
would describe a disease complex or health workers and by schools train- 
the relationship between the diseases ing health workers, 
that led to death, and there is a need Specific to Situation 
(or information on the therapeutic , <Tlle la uestion remains,” 
misadventures and untoward effects she went on> „ of how the facts atou t 

of diu„s. social and cultural factors and their 

Moriyama mentioned that experi- interpretation can be made specific 
mental studies on the tabulation of enough for application in a wide 
multiple causes of death have been variety of clinical or health-teach- 
conducted, but that as yet little or ing situations throughout the 


flcatiou list are recognized as “not 110 attention has been given to the 
particularly satisfactory,” he pointed uses and meanings of such tabula- 
out. With reference to the section tions. 


Public Health Nursing . . . 


country.” 

“What is needed,” she said, "are 
data that furnish the worker with 
some immediate guide to attitudes 
toward sickness, medical personnel, 
clinics, hospitals, health as a positive 
goal, which may be expected in a 
particular type of patient, family or 
community ; data that provide clues 
about how a relationship could be 
established that might otherwise 


Studies of Attitudes 
May Shape Training 

Public health nurses, particularly 
those concerned with mental health, 
will have a valuable instrument in 
studies which interpret data pin- 
pointing individual as well as group 
attitudes, in the opinion of Esther 
Lucile Brown, Ph.D., an executive of 
the Russell Sage Foundation, New, 
York. 

From such interpretive studies 
nurses may learn how attitudes can 
be altered for constructive purposes. 

In her discussion of the contribu- 
tion of the behavior sciences to 
understanding in public health nurs- 
ing, Brown raised two fundamental 
questions : 


How can understanding by the 
public health nurse of the patient and 
his needs, or the family or commu- 
nity and its needs be developed? 

How can such understanding be 
used for therapy, prevention of 
mental as well as physical disease, 
and teaching of positive health? 

The gains made in understanding 
the personality structure by psy- 
chiatry, psychology, and the social 
sciences have not yet been sufficient 
to equip the public health nurse en- 
tirely to meet problems arising in 
the treatment of persons who have 
different linguistic, social, and eco- 
nomic backgrounds, she said. 

If the nurse is to view the patient 
in relation to his family or com- 
munity matrix, much more must be 
known about how attitudes and pat- 


be impossible.” 

Before literature of such dimen- 
sions is available, Brown said, years 
of collecting, analyzing, and inter- 
preting of materials will be re- 
quired. However, she pointed to im- 
portant beginnings that have been 
made ; for example, the current study 
of all patients using the comprehen- 
sive general clinic of the Denver 
General Hospital. One-third of the 
patients are of Mexican or Spanisb- 
American descent. A sample of the 
clinic patients will be followed into 
their homes and community while a 
study of physician-patient relation- 
ship is conducted at the clinic 
through the medium of a oneway 
screen. This study may give some 
indications of the particular social 
and cultural factors significant in 
the therapeutic process, she said. 
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PARENT GUIDANCE 


tut', il backgrounds. All but three 
were staff level nurses. 

Group Education 

Leadership training focused on 
parent group education, the objec- 
tive being to help parents become 
better parents rather than better 
group members. It is a complex 
method, Auerbach stated. Leader- 
ship cannot be acquired quickly or 
established by resorting to easy de- 
vices. The group leader develops 
the discussion from the experiences 
of the parents as they look at their 
family problems with their peers. 

The decision to prepare nurses for 
the application of discussion methods 
to work first with parents of growing 
children, and only thereafter with 
expectant parents, was made to see 
whether they could acquire leader- 
ship skills more easily in an area in 
which they had not functioned be- 
fore, Auerbach said. Once the 
nurses felt comfortable when using 
the newly developed techniques, they 
might apply them flexibly elsewhere, 
it was thought. 

Because the program was a pilot 
study and because the training group 
was a small one, the results are only 
suggestive of what further research 
may find. 

On the significance of the nursing 
program for nursing education- 
suggesting the possibility of changes 
in teaching methods, in selection of 
students, and in curriculnms of nurs- 
ing schools, Auerbach stated : 

The study suggests chiefly that 
these nurses were not as adequately 
Prepared as might have been ex- 
pected with regard to certain im- 
portant aspects of child develop- 
ment and parent-child relationships 
which, certainly, pervade all phases 
their work, whether they are 
"orking with parents in groups or 
seeing parents and/or children in 
clinic conferences or home visits.” 

The skills of parent group educa- 
tion based on the discussion method 
can be acquired, with special train- 
ms, by public health nurses, but not 
w 1 members of any professional 
group may be expected to lead 
groups with equal effectiveness, 
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Auerbach remarked. As a profes- 
sional group, nurses brought to this 
work certain assets and limitations, 
out of their general professional 
training. Vocationally, they are in a 
strategic position to serve ns leaders 
of parent groups. 

Assets, Liabilities 

Among the assets cited by Auer- 
bach were the following: thorough 
knowledge of certain phases of indi- 
vidual growth and family needs, 
particularly the physical side in 
health and in illness; sympathy for 
children’s needs ; close contact with 
the community’s families; knowl- 
edge of community resources for per- 
sonal and health services; some 
knowledge of the group discussion 
method; conscientious and respon- 
sible attitude toward acquiring new 
skills and toward using themselves 
in a disciplined, professional way; 
acceptance of supervision, including 
being observed in action. 

Among the limitations, she listed : 
lack of sufficient knowledge in child 
growth and development and in 
family relations ; insufficient knowl- 
edge of dynamics of behavior, indi- 
vidually and in groups ; limited 
diagnostic awareness of pathology in 
child behavior and parental atti- 
tudes; little familiarity with cul- 
tural variations in child care atti- 
tudes and practices; little practical 


knowledge of group techniques ; 
limited knowledge and acceptance of 
their active role in individual super- 
visory conferences. 

She added that the findings did not 
throw any additional light on the 
selection of ti’ainees although corre- 
lations of personality trends and per- 
formance ratings did indicate that 
the more authoritarian the nurse, 
the less effective her teaching by 
the group method. Auerbach also 
remarked that study is needed of 
intelligence levels, flexibility, emo- 
tional maturity, and other person- 
ality factors. 

For new programs of this type to 
be effective, slie concluded, nurses 
need staff support in recruiting in- 
terested parents and in arranging 
their workload so they can give suf- 
ficient attention to the organization 
and conduct of their groups. 

To consolidate the program de- 
scribed, New York State has a 
threefold program now in progress, 
Auerbach reported. This includes 
supervision of the first group of 
nurses in the conduct of second par- 
ent groups and antepartum groups, 
a new complete project for public 
health nurses, and a training pro- 
gram for hospital nurses for work 
with groups of expectant parents. 
The research project is being con- 
tinued, she said, to help evaluate 
the two new training projects. 


Physician Distribution . 


Low-Income, Rural Areas 
Report Loss of Physicians 

The difficulties faced by rural com- 
munities in their attempts to attract 
and keep physicians will become 
more serious in the future, stated 
Milton Terris, M.D., M.P.H., and 
Mary A. Monk, Pb.D., of the Uni- 
versity of Buffalo, Buffalo, N. Y. 


Dr. Terris is assistant dean for 
postgraduate education and associate 
professor of preventive medicine and 
public health, School of Medicine. 
Dr. Monk is research associate in 
postgraduate education and in- 
structor in medical statistics, School 
of Medicine, and lecturer in social 
psychology, College of Arts and Sci- 
ences. 

The national trend in the distri- 
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or ill ami that, by visiting nursing 
and hoarding homes, they could teach 
nursing procedures to the adminis- 
trators. However, iu describing their 
part in the program, they changed 
tiie word “inspection” to “evalua- 
tion.'' 


censing program took only about 2 
percent of the nurses’ time and less 
than 2 percent of their visits. Lti- 
cilia Tracy, of the Wicliita-Sedgwick 
County Health Department, is the 
public health nursing director „f 
this agency. Her summary of tie 


PHR 


ator. If she is, she needs continued 
help to accept and fulfill that role. 

Demonstration days, when admin- 
istrators can show eaeli other special 
rehabilitation techniques would be 
helpful. 

Criteria should be developed to 
evaluate the mental capacity, ability, 
skill, and understanding of the pro- 
spective boarding home adminis- 
trator. 

More conferences are needed be- 
tween agencies and administrators 
working on specific problems. 

Presenting standards to the evalu- 
ators before they are presented to 
the administrators would help to 
eliminate many of the frustrations 
which develop when the standards 
are presented to the administrators, 
When standards are adopted they 
should apply for a reasonable length 
of time. 

All boarding homes should he 
licensed, including private hoard- 
ing homes. 

Kansas Nurses Participate 
In Adult Home Program 

Public health nurses are taking an 
important part iu the adult boarding 
home program in Kansas, hut they 
still need help in adjusting to the 
role of evaluator, according to Ro- 
berta E. Foote, H.N., M.A., director, 
public health nursing, division of lo- 
cal healtli services, Kansas State 
Board of Health, Topeka, Kails. 

When Kansas gave healtli depart- 
ments an official part in licensing 
nursing homes in 1051, public health 
nurses were reluctant to participate 
in the program, Foote continued. 
They did not wish to be regarded as 
inspectors. 

Nevertheless, the nurses believed 
that they should participate in for- 
mulating standards for care and 
treatment of ill or elderly persons, 
in helping operators of boarding 
homes care for their patients, and 
in evaluating services and structures, 
Foote stated. They also felt that it 
would be good nursing practice to 
care for and to champion the cause 
of elderly people who are helpless 


Standards of Care 

Although elderly and ill persons 
are only a small part of the Kansas 
population, they are helpless as in- 
dividuals and have many physical 
handicaps. Public health nurses can 
do much to close the gap between 
knowing what should be done and 
what actually is done in caring for 
them, Foote asserted. 

Nurses have always observed or 
“inspected” symptoms and environ- 
ment and have learned to evaluate 
the work of students and staff in a 
cooperative and constructive spirit, 
and “we can and do evaluate the 
adult hoarding homes iu the same 
spirit,” Foote said. 

Many nurses are overcoming their 
fear and dislike of appearing as wit- 
nesses at formal hearings, she 
stated, although they do everything 
they can to prevent court hearings. 
They know that most administrators 
of hoarding homes are as interested 
as the nurses iu giving good care to 
the residents and, before court hear- 
ings are held, the nurses ask the 
licensing agency to arrange for 
informal conferences between the 
administrator and the licensing 
agency to find ways to help the ad- 
ministrator meet the agency’s stand- 
ards for the homes. 

Concern for the improvement of 
standards of institutional care lias 
increased in the past 10 years, Foote 
stated. Before 1947, only 4 of 46 
States reported legislation on insti- 
tutions for older people, whereas 
during 1947-50, IS States passed this 
type of legislation. 

At times it has seemed as if “the 
licensing programs were overshad- 
owing everything else," but “the 
facts do not bear this out,” Foote 
stated. It is estimated that in the 
agency having the largest number of 
homes under its supervision, the li- 


opinion poll of public health nursing 
personnel precedes this presentation. 

As a result of the licensing pro- 
gram, better teamwork has devel- 
oped within the healtli department 
and between the health department 
and other agencies, she concluded. 

New York Nurses Train 
To Lead Parent Groups 

When the Child Study Association 
of America, at the request of health 
authorities, undertook to train 15 
public health nurses as leaders of 
parent discussion groups, it em- 
barked on pilot research which could 
influence the content of public health 
nursing education. Whether the 
findings have any hearing on nurses’ 
training, said Aline B. Auerbach, de- 
pends on how extensively one defines 
the goals in nursing education. 

Mrs. Auerbach, director of the as- 
sociation’s leadership traiuiug de- 
partment, described the experiment 
begun in March 1954 for the Now 
York State Health Department with 
the sponsorship of the Children's 
Bureau of the Department of Health, 
Education, and Welfare. 

The project consisted of 13 weeks’ 
preliminary training in the content 
of parent group education and tech- 
niques of leadership, followed by 
work in the field under health de- 
partment auspices and supervised by 
the association’s staff. 

A faculty representing the dis- 
ciplines of psychiatry, research and 
clinical psychology, education, and 
cultural anthropology participated 
in the intensive training program of 
theory, observation, and group semi- 
nar work. A research advisory com- 
mittee followed progress of the 
project and evaluated the responses 
of the nurses to the program- 
Trainees came from different cul- 


314 


Public Healih Reports 



NEW FOOD PRODUCTS 


Council’s Efforts Improve 
Physician Distribution 

The Virginia Council on Health 
and Medical Care can almost guaran- 
tee a physician for a community if 
the community wants one, needs one, 
and is willing to work for one, ac- 
cording to Edgar J. Fisher, Jr. 

Fisher, director of the council, re- 
ported that success of the organiza- 
tion’s physician placement service 
can he attributed largely to its back- 
ground work with medical students 
and interns. Since the service be- 
gan in 1950, 120 physicians have been 
placed, significantly improving the 
physician distribution problem in the 
Statens well as providing physicians 
for smaller communities, Fisher said. 

The Virginia council has directed 
primary attention to the needs of 
the Medical College of Virginia and 
the Medical School at the University 
of Virginia. Support has been given 
to better salaries for professors, 
training facilities, and other needs. 
In addition, 50 medical, 4 dental, 
and 74 nursing school scholarships 
are offered annually to students 
pledging a year of rural practice for 
each year the scholarship is held. 

Rotating Intern Program 

Fisher said that the rotating in- 
tern program which the council 
helped promote assists rural hos- 
pitals in meeting personnel short- 
ages as well as providing valuable 
training. The interns are assigned 
to G small hospitals in outlying com- 
munities for a 2 to 3 month tour of 
duty under the supervision of their 
medical school professors, who make 
periodic visits to the hospitals. 

Junior medical students each fall 
receive from the council a letter that 
explains the placement service and 
offers material descriptive of rural 
practice. Senior students receive a 
reminder of the service and, after 
they become interns, they receive 
another letter from the council which 
includes a questionnaire to be re- 
turned if the student desires to be 
placed on the list of available candi- 


dates. Out-of-state school students 
also are assisted to find rural prac- 
tices. At monthly seminars held at 
the University of Virginia, rural 
practice is informally discussed with 
students. 

Services Mutual 

“We do all we can to make it easy 
as possible for a physician to find the 
type of practice he is looking for,” 
Fisher said. The physicians are sent 
lists of communities needing phy- 
sicians and the communities are 
provided with lists of general prac- 
titioners aud specialists seeking 
placement and usually the type of 
opportunity or skill sought can be 
provided. 

Community requests for help are 
investigated by the council to estab- 
lish the need and ability of the area 
to support a physician. Sometimes 
requests are turned down but after 
a request has been cleared, a per- 
sonal visit is made to the community 
and it is instructed in the methods of 
seeking a physician. Experiences of 
other areas are shared with it, meth- 
ods of financing clinics are ex- 
plained, and wrnys in which to make 
a community attractive for a physi- 
cian are detailed. 

“The council will help a com- 
munity to the extent that the com- 
munity wants to be helped,” Fisher 
stated, pointing out that there were 
30 communities then seeking general 
practitioners and there were SO 


available. Specialists were called 
for in 24 places and 100 were listed 
as available. 

Recently Virginia bas set up a 
dental placement service, as the need 
for dentists is considered even more 
acute than the need for physicians. 
A clearinghouse program for medi- 
cal technologists is in the planning 
stage. 

Human Relations 

Fisher said the program brought 
out some interesting facts in human 
relations. Young physicians fre- 
quently fail to reply to correspond- 
ence, fail to keep specific appoint- 
ments with communities, and often 
consider they are doing the com- 
munity a favor when they locate. 
Many fail to put roots into the com- 
munity of choice, and then blame 
their wives when problems arise. 
Often they are unappreciative, or 
unaware, of what the community has 
done to help them get started. 

The attitude of some communities 
is also disturbing, Fisher reported. 
Some fail to live up to promises 
made the new' physician; many do 
not consider his time and his pri- 
vacy. In many areas, the new 
physician is called in only for emer- 
gencies and night cases. He advised 
communities to avoid gossip and un- 
justified criticism of the physician 
and his family, to respect posted of- 
fice hours, to avoid raising the price 
of property a physician seeks to buy. 


Trends in Nutrition . ■ . 


Better “Convenience Foods” 
Predicted for Future 

The housewife will have less to do 
and the food processor more in the 
preparation of foods for the table. 

This was the prediction for the fu- 
ture made by Horace K. Burr, Ph.D., 
and Everett R. Wolford, of the West- 
ern Utilization Research Branch of 


the Agricultural Research Service, 
United States Department of Agri- 
culture. 

At least some segments of the 
population will benefit nutritionally, 
they said, in reviewing the trend to- 
ward developing more and improved 
convenience foods. The wider the 
variety of foods available in easy-to- 
prepare form, the more varied will 
be the diet of the family dependent 
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bution of rural physicians is empha- 
sized by the findings of a study in 
the 32 counties of western New York 
comprising the Buffalo, Syracuse, 
and Rochester regions, Terris and 
Monk said. 


Trends in population-physician 
composition of the population 
of the United States 



Rural 

Rural 

Year 

population 

physicians 


(percent) 

(percent) 

1906 

53 

41 

1929 

4S 

31 

1940 

43. 5 

20 


That rural areas tend to lose 
physicians in periods of prosperity 
and to keep them in periods of de- 
pression is apparently one of the 
laws governing the distribution of 
physicians in the United States, Ter- 
ris and Monk continued. Accord- 
ing to Mountin and Pennell, be- 
tween 1023 and 1931, a period of 
prosperity, the rural population of 
the United States increased 5 per- 
cent, whereas the number of physi- 
cians in these areas decreased more 
than 17 percent, they said. The 
figures for 1931-37, a period of de- 
pression, were C and 2 percent, re- 
spectively. 

Age Distribution 
In upstate New York in 19o0, the 


age distribution of physicians was 
essentially the same in all communi- 
ties, regardless of size; in 1930, 
physicians in rural areas were con- 
siderably older than physicians in 
urban areas, Terris and Monk stated. 
This finding is in sharp contrast to 
the findings of other studies, they 
pointed out. It may be accounted 
for by the influx of new graduates 
into rural areas during the depres- 
sion years ; by the number of young 
physicians, many of them local resi- 
dents, graduating each year from 
the three medical schools in the 
region studied ; and by the fact that 
the favorable economic position of 
upstate New York enables rural 
areas to attract and hold young and 
middle-aged physicians, they said. 

Specialization 

Terris and Monk were of the opin- 
ion that "despite certain evils of 
specialization . . . we believe the 
growth of specialization has been a 
most important factor in improving 
the quality of medical care.” Some 
of the differential in the quality of 
available medical resources between 
the large cities and the smaller cen- 
ters is diminishing. In only 10 years, 
the percentage of full-time special- 
ists in all areas of the three regions 
as a whole has increased over 50 
percent, from 22.3 percent in 1940 
to 36.S percent in 1950. In rural 
areas, the percentage of specialists 


rose from 2.5 percent to 0.4 percent, 
although, in comparison with the 
urban communities, the percentage 
of full specialists remained quite 
low. Sooner or later, the emphasis 
of postgraduate education will have 
to take cognizance of these changes. 

Income 

In the three large cities in the 
study area, the physician-population 
ratio increased for the city as a 
whole and for the middle-income and 
high-income neighborhoods. For the 
low-income neighborhoods, however, 
there was a decrease. From 1930 to 
1950, the decrease was 7 percent in 
Rochester, 14 percent in Syracuse, 
and 24 percent in Buffalo. 

“The widening gap in physician- 
population ratios between low-in- 
come and high-income areas of large 
cities is apparently a recent phe- 
nomenon, at least in the three cities 
studied," Terris and Monk stated. 
No ready explanation is available, 
they said, although the war may 
have been a factor from 1940 to 
1950, when physicians found it easy 
to change locations. 

“It would be of considerable in- 
terest to study the situation in other 
large cities in order to learn whether 
the decline in the number of physi- 
cians in low-income neighborhoods is 
a general phenomenon and to de- 
termine the periods in whic-li such 
declines occurred,” they concluded. 


Percentage of physicians in the Buffalo, Rochester, and Syracuse regions in 1930, 1940, and 1950, 

according to number of years after graduation 



Years since graduation 
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The first test showed that both 
research and control groups fell be- 
low the standard recommended for 
daily intake of milk, eggs, citrus 
fruits, other fruits, butter and forti- 
fied margarine, Irish and sweet po- 
tatoes, green leafy vegetables, uon- 
leafy vegetables, whole grain and 
enriched products, and lean meats. 
The highest intake was in meat — 
one class consumed 40 percent more 
than the recommended daily dietary 
allowance. The lowest intake was 
not only in green vegetables but In 
butter and fortified margarine, milk, 
and potatoes as well. 

Some of the teachers planned study 
trips to city markets, followed by 
vegetable-tasting parties to get at 
the problem of changing the diet 
Pattern. The nest year the prob- 
lem was approached through an ani- 
mal-feeding demonstration with 
pinea pigs. Another way of meet- 
ing it was to plan meals from menus 
of different places. 

When one teacher learned that 
few of her students had ever been 
to a restaurant, she decided that ac- 
tual experience with money and 
transportation, good manners and 
S°od grooming, and knowing why 
certain foods were chosen were es- 
sential to help boys and girls hurdle 
the transition from 2o-cent plate 
lunches to the selection of meals in 
high school cafeterias and public 
eating places. 

From this and similar experiences, 
two filmstrips were later prepared. 
°ne is entitled “Eating Out.” 

Measured Gains 


_ At the beginning of the study < 
Uo percent of the research group 
33 Percent of the control group 
the recommended dietary allow; 
w 816,111 leafy vegetables. At 
end of the second year there 
°nly a 19-percent gain for the 
search group and a 13-percent j 
tor the control group. 

At the close of the second ; 
he children who participated 
™et or surpassed the recommei 
My allowance in 6 food gro 
he control group met or surpa 
“e standard In 2 food classes < 


At the end of the study the re- 
search groups had met or surpassed 
the food standards in 3 food groups 
and had made gains in 7. The great- 
est gain, 21 percent, was in butter 
and margarine intake. The control 
groups met or surpassed the recom- 
mended allowances in 1 food group 
and made gains in 3 food groups, 
including the fats. 

Over the 3 years, the sixth grad- 
ers showed an improvement in food 
intake in every group except non- 
citrus fruits and nonleaf y vegetables. 
The sixth grade controls improved 
their food intake only in meat, fats, 
and potatoes. 

Results of the Ohio education and 
hygiene test showed the groups in 
the research schools to have a 
broader and more scientific knowl- 
edge of food than those in the con- 
trol schools. 

The nutrition information test 
showed an equality in medians be- 
tween the research and control 
groups at the start, 43 for both, but 
3 years later the medians were 
higher — 01 for the research group 
and 53 for the control group. 

The above average scores on read- 
ing, language, and social studies for 
the research group allayed all fears 
teachers had expressed about the 
amount of time they spent on nutri- 
tion education. 

Chronic Malnutrition 
Pictured in Mexico 

Evidence gathered from malnour- 
ished patients at the Hospital de 
Enfermedades de la Nutricion, 
Mexico City, Blexico, D. F., suggests 
that inadequate nutrition leads to 
lowered cellular activity: Cells are 
unable to use the indispensable 
vitamins and hormones which pro- 
mote cellular metabolic activity 
with the result that glands, lacking 
normal stimuli, atrophy. 

The director of the hospital, Sal- 
vador Zubiran, M. D., said that tbe 
hypothesis of decreased activity in 
the entire endocrine systems is sup- 
ported by clinical, histological, 


endocrine, and dietetic studies on 
543 patients between ages 20 and 60. 
Recovery of patients placed on an 
adequate dietary regimen and con- 
current work with children at the 
Hospital Infantil of Blexico also 
support the theory, even though ex- 
perimental evidence is still needed, 
he added. 

The nutrition studies have led to 
the concept of a chronic deficit in 
every component in the diet. The 
Blexican investigators have termed 
the multiple deficiency “chronic 
malnutrition” to denominate the 
complex clinical manifestations 
found in the malnourished patient 
suffering from a combination of 
pellagra, pellagra sine pellagra 
(when there are no dermatological 
manifestations), beriberi, hypo- 
proteinemia, nutritional anemia, and 
ariboflavinosis. 

"We know now that the endocrine 
disturbances have great significance 
and should always be investigated in 
malnutrition because they have at 
least the same importance as the 
alterations in other organic func- 
tions and are more important and 
more significant for the life and 
well-being of . . . patients than the 
dermatological alterations so fully 
described by others,” he stated. 

He explained that although nutri- 
tional deficiency is common to 
Blexico and the rest of the Latin 
American countries, the people show 
no signs of deficiency in clinical ex- 
aminations or in laboratory tests. 
They are apparently healthy and 
capable of much physical exertion. 
Insufficient intake is manifest only 
in a decrease in mental capacity, lack 
of ambition, short stature, and in 
low resistance to infection. Other- 
wise, their bodies are adapted to a 
diet inadequate in calories, vitamins, 
and proteins especially. Any slight 
reduction in the usual intake or any 
increase in metabolic requirements, 
however, easily upsets their equi- 
librium. 

Chain Reaction 

A diet deficient in every respect 
affects each cell in the organism and 
the organic functions, leading to 
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on the employed housewife to pre- 
pare the meals. Improved color, 
llavor, and stability, the goals of the 
processing industry, are usually ac- 
companied by improvements in 
handling, processing, and storage 
procedures which largely preserve 
the nutritive values of the fresh 
commodity, they stated. 

They also felt that the cost of these 
foods to the groceryman and the con- 
sumer would decline as volume ex- 
pands and competition thrives. 

Already observed is the trend to 
variety in household menus. They 
pointed out that housewives can now 
obtain pre-prepared Italian, Trench, 
kosher, Chinese, or Mexican dishes 
although they would have great diffi- 
culty in obtaining from grocery 
shelves the ingredients to prepare 
these dishes themselves. 

Much research in convenience 
foods is conducted by the Agricul- 
tural Research Service, particularly 
in those foods vital to the armed 
services. 

Burr and Wolford said they ex- 
pected that in the near future the 
housewife will be able to buy satis- 
factory dehydrated foods, like onion 
flakes, from her grocer. These are 
now being used successfully by man- 
ufacturers of soups, stews, and cas- 
serole dishes. Dried eggs and egg 
fractions and dehydrated diced po- 
tatoes satisfactory to the consumer 
also are to be expected. 


New Products 


Food processors are beginning to 
apply vacuum puff-drying techniques 
to fruit and vegetable juices and 
may possibly adapt them to milk and 
other liquid or pureed foods, they 
stated. Among the most promising 
today are : 

A stable instant orange juice 
powder with a storage life in excess 
of G months at 100° F. with very 
little change in flavor or vitamin C 
content and only minor losses of 
carotene. Other citrus fruits will be 


icessed similarly. 

V tomato juice powder which can 
reconstituted into an excellent 
ice or can be used as a substitute 
r tomato paste for use in the prep- 


aration of dry mixes for tomato 
aspic, spaghetti sauce, or tomato 
soup. Losses of ascorbic acid during 
storage of the tomato powder are 
negligible when packaged in vacuum 
or under nitrogen with an inpackage 
desiccant, not more than a few per- 
cent loss in G months at 100° F. In 
contrast, under the same conditions 
canned tomato juice may lose 40 per- 
cent of its ascorbic acid, and a high 
solids canned tomato juice concen- 
trate may lose SO to 00 percent. 

Dried and Concentrated Foods 

Mashed potato powder appeared 
on the retail market in 1947. At that 
time it met with limited consumer 
acceptance, they reported, as it de- 
veloped a brownish offcolor and a 
slightly scorched flavor during stor- 
age. The product has been improved 
until it is virtually free of this de- 
fect. A second defect, a pasty or 
rubbery texture in the reconstituted 
potatoes, they stated, will not appear 
if directions are followed carefully. 

Dehydrated milk products have 
been improved and are finding con- 
sumer acceptance, they reported. 

A new technique using the enzyme 
glucose oxidase which converts the 
glucose in whole egg and yolk into 
gluconic acid has eliminated the ob- 
jectionable browning of dried egg 
products and greatly increased their 
storage stability from a flavor stand- 
point, they disclosed. They said that 
the dried whole egg solids produced 
by the ne\v process are about 50 
times as stable as the World War II 
product, and if properly packaged 
the new product should make highly 
acceptable scrambled eggs even after 
a year in storage at 100° F. At the 
same time, extensive research in 
pasteurization has resulted in gen- 
eral acceptance of methods to reduce 
active microbial contamination of 
egg solids. 

Nutrition Education Alters 
Students' Menu Patterns 

In Kansas City, a natural locale 
for steaks and beef roasts, nutrition 
experts suspect that green leafy vege- 


tables are seldom part of the family 
meal. 

At least, the food habits of young 
teenagers indicate that the family 
pattern of eating may emphasize 
meat to the neglect of green vege- 
tables. Some food habits, however, 
have been favorably influenced by 
the emphasis given to nutrition edu- 
cation in the public schools. Other 
values of the program may not he 
evident until these children have 
grown up and have homes of their 
own. 

Pattric Butli O’Keefe, Pli.D., di- 
rector of health and physical edu- 
cation for Kansas City schools, told 
about a recently completed study 
undertaken to measure what hoys 
and girls know, as well as what they 
do, about nutrition. She said that 
the statistical data will be found in 
a subsequent report. 

Patterned on the nutrition studies 
made in Ascension Parish, La., by 
Dr. Eugenia Whitehead, University 
of Iowa, the study centered around 
tlie individual teacher’s creative 
ability to relate nutrition education 
in her classwork to other subjects 
and to community activities. The 
experiences planned for the children 
were as limitless as the initiative 
and interest of the teacher. Ma- 
terials and help were given, and 
parents, principals, and educators 
were consulted for exchange of ideas 
and information. Dr. Whitehead 
was co-director of the study. 

Creative Education 

Sixth and seventh grade children 
in 2 schools were tested along with 
the same grades in 3 other schools, 
but the children in the first 2 schools 
were not aware they were function- 
ing as a control group. Both con- 
trol and research groups were fol- 
lowed for 3 years and tested at in- 
tervals. When they reached the 
eighth grade, research groups 
showed evidence of holding their 
own and making better nutritional 
progress than the control groups. 

All six participating teachers de- 
veloped their own programs after the 
first food appraisal revealed the 
areas needing improvement. 
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males (the final count was 2S0 mules 
aud 207 females) ; age distribution 
as comparable ns possible to the gen- 
eral community. 

The investigation included a 7- 
day recorded food intake and gen- 
eral food history taken by a 
nutritionist; clinical history includ- 
ing general medical and detailed 
systems history; a physical exami- 
nation; aud laboratory procedures 
including: blood hemoglobin, serum 
protein, sedimentation rate, packed 
red cell volume, blood glucose, ascor- 
bic acid, vitamin A, carotene, non- 
protein nitrogen, free cholesterol, 
and cholesterol total, leukocyte 
count with cell differential, ery- 
throcyte count, and serologic test 
for syphilis. 

Also included, they added, were 
urine glucose and albumin tests, 
chest X-ray, bone density determina- 
tion, and vaginal Papanicolaou 
smears for all female patients. 

This report, Chope aud Breslow 
shid, is only one phase of this broad 
study, it provides an approach to 
the part which preventive medicine 
may play not only in the prevention 
of deaths from heart disease, neo- 
plasms, and central nervous system 
disease, but also in promo tlug a 
fuller life for the aging. 


Claims Food Advertising 
Has Adequate Policing 


Refutation of the contention that 
°°d and nutrition advertising is in- 
adequately controlled was offered by 
, Ul J - Cardinal, B.S., vice presi- 
ent la <*arge of the vitamin divi- 
«ou. Hoffmann-La Boche, Nutiey, 


The Federal Trade Commiss 
and the Food and Drug Adminisl 
lon ' he believes, are effective 
erreuts to serious abuses of pul 
re ulity. The advertiser, he add 
•y also have to remember ot 
federal agencies, such as 
treasury Department if he is sell 
a alcoholic beverage. Re is mi 
also of State laws and of 
aamzations such as the better b 
aess bureaus. 
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These, along with nn increasingly 
well-educated public, remove the 
need for additional voluntary tri- 
bunals, he stated. 

Cardinal pointed out that iu the 
J>S billion advertising business, most 
advertisements are developed by ex- 
perts who, through survey and test 
campaigns, keep alert to the public 
attitude. Nutrition workers will get 
results from justifiable criticism by 
writing direct to advertisers, he 
maintained. 

Life is far from light for the per- 
son who has final responsibility for 
tlie claims to be made in his com- 


Health Services 

Migrants in Colorado 
Get Health Services 

Planning for health services for 
migrant agricultural -workers means 
planning for adequate services for 
all residents of a community and 
making these services available to 
migrants, stated Ruth B. Howard, 
M.D., M.P.H., and Georgia B. 

Perkins, M.D., of Denver, Colo. 

Dr. Howard is chief of the mater- 
nal and child health and crippled 
children section, Colorado State De- 
partment of Public Health, and Dr. 
Perkins is regional medical director. 
Children’s Bureau, Region VIII, De- 
partment of Health, Education, and 
Welfare. 

Health services are “available” 
only if they are acceptable to and 
meet the needs of a group, they con- 
tinued. In many areas, coordination 
of existing services is all that is 
necessary to accomplish this ; in 
other communities, new public or 
private services may need to be 
added or other services expanded 
during peak seasons. 

Health and welfare services, they 
stated, must be adapted to the cul- 
tural characteristics of the migrat- 
ing group and of the local com 


pany’s advertising, he said, and de- 
clared that the desire to be correct, 
accurate in scientific data, and fair 
is predominant. A cease and desist 
order, he explained, is a blight upon 
the company’s record and as worri- 
some as the arrest of one’s child. 

The American public likes adver- 
tising, be claimed, recognizes it has 
contributed to high standards of liv- 
ing and comfort, and knows that 
high-pressure selling may produce 
some overemphasis. The public, he 
said, feels itself qualified to judge 
good from bad claims and insists it 
be left free to do so. 


munity. The medical problems of 
migrants, although aggravated by 
tlie circumstances of their lives, are 
similar to the medical problems of 
permanent residents of a com- 
munity. Migrant workers will ac- 
cept health services when these serv- 
ices are offered in terms which they 
can understand, they asserted. 

Also, in all places where the mi- 
grant travels or lives, health and 
welfare services must be coordinated. 
Even in local areas, groups such as 
tlie county welfare department, em- 
ployers’ groups, voluntary agencies, 
the health department, and the medi- 
cal society frequently are not famil- 
iar with the resources and. programs 
of the others. However, progress is 
being made toward better under- 
standing between these groups. 

Colorado Project 

Howard and Perkins described a 
project in two large labor camps — 
Fort Lupton and Palisade— in Colo- 
rado for improving the quality and 
availability of maternal and child 
health and other medical services 
for agricultural migrants. In this 
project, particular consideration was 
given to improving communication 
between the migrants and local resi- 
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clinical syndromes in one or an- 
other system of the body, Zubirun 
continued. Lesions of the skin and 
mucous membranes are present and 
so are neurological, hematological, 
digestive, and endocrine disturb- 
ances. 


When the nutritive elements are 
not present in amounts adequate for 
normal cellular life, organic com- 
bustion decreases within the cell. 
All of the cellular metabolic proc- 
esses decrease progressively until 
only those absolutely necessary for 
life remain. 

The metabolic processes are 
slowed, and the rate of utilization 
and inactivation of hormones deriv- 
ing from the target glands is pro- 
portionately diminished. This de- 
creased utilization results in a rela- 
tively high blood concentration of 
the hormones, leading to inhibition 
of the pituitary gland. Thus, the 
production of trophic hormones is 
reduced, and the target glands do 
not receive their customary stimuli. 

The final result is a picture of 
panhypopituitarism resulting from 
the reduced amount of hormones se- 
creted by the target glands and from 
the incapacity of the tissues to re- 
spond to the hormones. 

Panhypopituitarism in turn leads 
to a dysfunction of the entire endo- 
crine system. The gonadal func- 
tions are the first to be lost. Nest, in 
a minor degree the functions of the 
adrenals and thyroid are altered. 
Toward the end, the endocrine func- 
tions that intervene in vital oxida- 
tion and production of energy are 


lost. 

Histological studies of post- 
mortem and biopsy material ob- 
tained in 195 cases of malnutrition 
constantly showed atrophy and in- 
voluntary changes in the anterior 
pituitary, adrenal, and thyroid 
glands, and in testes or ovaries. 
Hormone determinations and endo- 
crine function tests as well as the 
clinical studies showed the existence 
of marked hypogonadism, amenor- 
rhea and low estrogen activity in 
women, and, in men, impoteney, de- 
creased libido, and marked testicular 
atrophy. 


Dietary Study on the Aged 

Shows Need for Research 

A controlled, detailed, longitudinal 
study between 1948 and 1954 on the 
nutritional status of 577 aging per- 
sons in San Mateo County, Calif., 
revealed that dietary factors show 
a high correlation with some dis- 
eases. 

The study, based on analysis of 
food intake and blood chemistry, was 
reported by Harold Chope, M.D., 
Dr.P.H., director, San Mateo County 
Department of Public Health and 
Welfare, and Lester Breslow, M.D., 
M.P.H., chief, bureau of chronic dis- 
eases, California State Department 
of Public Health, San Francisco. 

Of S8 deaths — 63 male and 25 fe- 
male — occurring among the 577 sub- 
jects, 85 percent resulted from 3 
causes: heart and circulatory dis- 
eases, nervous system diseases, and 
malignant neoplasms, they reported. 

Although this series is small, it 
confirms other previous study find- 
ings. These are: 

Heart and circulatory disease is 
the greatest killer of all the diseases. 

The death rate from heart and 
circulatory diseases is 5 times 
greater in those over 70 than in 
those 50 to 69 years of age. 

The death rate from nervous sys- 
tem diseases is about equal in men 
and women, but 2 % times greater in 
those over 70 than in those 50 to 69. 

To date the death rate from malig- 
nant neoplasms among the subjects 
studied is 3 times higher in males 
than in females, but about equal for 
the two age groups. 

The death rate from disease of the 
respiratory system is 3 times higher 
in males than in females and 7 times 
higher in those over 70 than in those 
50 to 69 years of age. 

Dietary Relationships to Deaths 

The percentage of deaths in pa- 
tients with recorded systolic pres- 
sures of ISO mm. of mercury and 
more was 4 times higher than for 
those whose systolic pressure was 
under 140, they said. In males the 
percentage of deaths was 4% times 


greater and in women only 1^. times 
greater than in those with systolic 
pressures under 140. Diastolic pres- 
sures did not correlate to the same 
degree, although the death rates 
were slightly higher when pressure 
was 100 than it was when under 90. 

Overweight persons were shown to 
have a death rate from cardiovascu- 
lar-renal disease nearly double that 
of normal weight individuals, they 
said. A relationship between high 
cholesterol and hypertension or ear- 
diovascular-renal deaths could not 
be supported by the data. Subjects 
with lower blood cholesterol suffered 
the highest death rates from these 
diseases, they reported. 

The death rates in persons with 
low blood concentrations of vitamin 
A, niacin, and ascorbic acid was 
higher than in those with normal or 
high concentration, they said. 

No significant relationship could 
be found between death and hemo- 
globin, blood glucose, blood creati- 
nine, caloric intake, protein intake, 
fat intake, carbohydrate intake, cal- 
cium or iron intake, they declared. 

The maintenance of a sufficient as- 
corbic acid intake is apparently es- 
sential for good oral hygiene to 
preserve teeth and prevent gingivitis, 
they asserted. Study subjects with 
ascorbi serum less than 50 mg. 
were 50 percent endentulous; those 
with 50-109 mg. were 40 percent 
endentulous, and those with 110 
mg. were only 32.3 percent endentu- 
lous. 

The Bureau of Human Nutrition 
and Home Economics, United States 
Department of Agriculture, the 
Public Health Service, the Univer- 
sity of California department! of 
home economics, the California 
State Department of Health, the 
San Mateo County Department of 
Public Health and Welfare, and the 
San Mateo County Medical Society 
participated in the study. 

Criteria for selection of the sub- 
jects were: not on a special diet; 
not under the care of a physician 
within the past 3 months ; physically 
and mentally capable of participat- 
ing, and subjectively in good health ; 
an equal sample of males and fe- 
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On the committee were represent- 
atives from the Oregon State Medi- 
cal Society, State Department of 
Education, State Board of Health, 
Tuberculosis and Health Associa- 
tion, Cancer Society, Mental Health 
Association. Medical schools, the 
State university and college, teacher 
and private colleges and universities 
also were represented. 

The policy committee developed a 
report on functions and compe- 
tencies to serve as the basis for cur- 
riculum construction, Anderson re- 
ported. A central committee of 17, 
representing school administrators 
and teachers, developed the curric- 
ulums, as amended later by the 
policy committee. These were de- 
signed for preparing secondary and 
elementary school teachers in 
health. 

The contents for the curriculums 
of colleges, secondary and primary 
sthools were developed by 56 educa- 
tors. In a 2-week workshop held at 
Oregon State College, the educators 
were assigned to subject matter com- 
mittees of their own choosing. Their 
recommendations, edited by a sub- 
committee, were placed into a com- 
posite report and approved with 
modifications by the central and 
Policy committees. 

The final product, Anderson 
stated, provides the basis for certifi- 
cation for health teaching and also 
serves as guide to the schools in 
States preparing teachers for health 
instruction. 

Anderson felt that the develop- 
ment of the standards was made 
Possible through use of “a thoroughly 
democratic process” in which the 
persons interested in school health 
united their efforts. 

During the general sessions of the 
workshop, Anderson said, the partic- 
ipants became acutely impressed 
with the need for a further under- 
standing of school health on the part 
°f school administrators if school 
health programs were to be effective. 
The workshop participants passed a 
resolution urging the State depart- 
ment of education to incorporate 
school health in the professional 
Preparation of administrators. The 


proposal was accepted and a unit 
was incorporated into an existing 
course in school administration. 


Preplanning Techniques 
Key to Success 

‘‘More than any other educational 
procedure, the health education 
workshop provides the opportunity 
for the participant to assume respon- 
sibility for bis own learning in an 
environment in which tensions are 
reduced, where there is emphasis on 
individual growth, where there is 
time for planning, study, observa- 
tion, and recreation, and where each 
individual’s ideas and contributions 
are valued.” 

This statement by Edward B. 
Johns, Ed.D., professor, school 
health education, University of Cali- 
fornia at Los Angeles, summed up 
his review of the techniques in 
health education workshops. 

Preplanning is a prerequisite tech- 
nique for producing an effective 
workshop, he indicated. Preplanning 
sessions achieve team cohesiveness, 
determine the need for a workshop, 
identify the current problems of the 
group, decide the central theme, he 
said. 

Johns favored the type of pre- 
planning in which the group develops 
the framework for the program, in- 
cluding the general sessions, with a 
time schedule for individual con- 
ferences and group meetings. This 
includes handing out such informa- 
tion in booklet form for distribution 
to the participants. It also provides 
for the election by participants of a 
program-of-work committee, giving 
members the opportunity to share in 
planning their own program. 

Factors to be worked out in this 
stage, be said, include the following : 
the amount of financial support ; the 
selection of an outstanding staff, 
consultants, and resource persons; 
the production of a brochure and 
agreement on the amount and type 
of publicity; and the size of the 
workshop group. 

The mark of real achievement by 


tile preplanning group is the ability 
to mix the proper ingredients of 
program structure to give the work- 
shop form and substance and at the 
same time allow for flexibility with 
opportunities for program planning 
on the part of the participants, he 
continued. 

Mindful that some workshops 
have been unsuccessful because of 
the failure of those concerned to 
determine the demands of prospec- 
tive members in the field, be re- 
marked, “A workshop is not a work- 
shop if it is a series of sessions 
forced upon a professional group.” 

One of the best means of assuring 
financial support is to encourage par- 
ticipation of the influential repre- 
sentatives of organizations and 
agencies in the preplanning sessions, 
he said. Other effective techniques 
he recommended are the following : 

For the proper orientation of lead- 
ers, distribute mimeographed mate- 
rials on the role of the consultant, 
the resource person, the chairman, 
and the records, plus a thumbnail 
sketcli of each leader’s function. 

For evaluation of workshop re- 
sults, have staff members discuss 
each participant’s accomplishments 
in a staff and consultants’ meeting 
to make sure that the progress 
achieved was accurately and fairly 
appraised. 

For securing as many administra- 
tor-participants as desired, capital- 
ize on the general interest of the 
administrator in healthier, happier 
children, youth and adults, or pay 
his expenses, or lure him to an out- 
door workshop held in an excep- 
tionally fine recreation area. 

Pennsylvania’s Workshops 
Show Positive Results 

The workshop, a comparatively 
recent venture in the field of health 
education, among other results is 
proving an effective means of com- 
munity-school cooperation, con- 
cluded Arthur L. Harnett, Jr., Ed.D., 
in charge of health education, 
Pennsylvania State University, in 
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dents, the agencies and individuals, 
the local communities within the 
State, and the States where the mi- 
grants traveled. 

In each community, it was em- 
phasized that each part of any pro- 
gram would he undertaken only if 
it was mutually agreeable to the com- 
munity and the project administra- 
tion. 

The programs in the two camps 
were similar, although some policies 
differed. For example, in Fort 
Lupton, home visiting by nurses was 
not emphasized ; in Palisade, nurses 
routinely called on all new families. 

A medical social worker assisted 
in community organization and proj- 
ect planning and promoted inter- 
agency cooperation by keeping local, 
State, and Federal agencies informed 
about the project. She also gave 
technical consultation to the staff 
of both camps and direct advice to 
some patients, and she participated 
in the home followup of some of the 
28 pupils in a 6-week school for chil- 
dren of migrants. 

Problems of chronic disease and 
disability, among them cases of tu- 
berculosis, were found in both 
camps. Although the tuberculosis 
patients could not meet the residence 
requirements for hospitalization at 
State expense, a voluntary institution 
accepted them without charge. Hos- 
pitalization of the patient often de- 
pended upon making satisfactory 
provision for the other members of 
the family, particularly the children, 
Howard and Perkins said. 

They reported that, in both camps, 
the clinical conditions most fre- 
quently seen were diarrhea and up- 
per respiratory infections. There 
were 35 known pregnancies in Fort 


Lupton, 23 in Palisade; 1 infant 
death and 1 delivery in Fort Lupton, 
none in Palisade. A puzzling find- 
ing was the incidence of burns, high 
in Palisade and low in Fort Lupton. 
Clinic services were used at some 
time bv 22 percent of the individuals 
“ t Fort Lupton and W » P™»t 
of those at palisade, they said. A 

tt nf flip us6 of liGftltli serv- 
summary or tne ube 

ices in the two camps is shown m 


the tabulation. 


Fort 

In camp; Lupton 

Families 425 

Individuals I_I.II.I_ 2 213 

Adults.. 

Children 


Seen in clinic: 

Families 

Individuals 

Adults 

Children 

Individuals seen by: 

Physician 

Nurse alone 

Total visits: 

Clinic 

Home (public health nurse) 


Although the experience in these 
two camps does not furnish an ac- 
curate picture of the medical needs 
of migrant agricultural workers, it 
can serve as a basis of comparison 
with future results and with the ex- 
perience of other medical care proj- 
ects. 

Project to Continue 

At the end of the season, Howard 
and Perkins reported, the consensus 
was that the project had been defi- 
nitely successful and that health 
needs had been taken care of earlier 
and more smoothly than in past 
years. Improvement in relationships 
and communications between agen- 
cies was noted as each agency 
learned about the other’s functions 
and resources. The work of the 
nursing staff with representatives of 


Palisade 
328 
1, 316 

1, 190 832 

1, 023 484 

198 135 

496 224 

226 8S 

270 136 

319 72 

181 224 

1, 056 385 

73 633 

the peach growers and in the com- 
munity had resulted in better under- 
standing of the local health depart- 
ment. 

The program is to be repeated next 
year, they said. In the meantime, 
efforts are being made to improve 
communications within the commu- 
nities and to overhaul and improve 
record forms, in consultation with 
interested groups, with particular 
emphasis on means of referral be- 
tween health services. “We . . • 
will continue to advocate the forma- 
tion of a State committee for Colo- 
rado,” they concluded. “With such 
a committee and with the State 
structure properly integrated with 
that of the region, we believe that 
health services in local areas can be 
so developed and fitted together that 
migrants like other citizens can re- 
ceive the care they need.” 


Health Education Workshop 


Health Training Standards 
Set by Oregon Workshop 

Standards for teacher preparation 
in school health work have been 
established in Oregon following ex- 
tensive study by professional groups. 

C. L. Anderson, Dr.P.H., professor 
of hygiene and health education. 


Oregon State College, Corvallis, re- 
ported that a professional polici 
committee of 17 members was 
formed to suggest and establish 
standards after the Oregon State 
Department of Education reported 
3 years ago that the State’s school 
health program was handicapped by 
teachers inadequately prepared in 
health. 
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rated ou school health by the State 
department of education. 

Accomplishments oj the Program 

Reviewing the accomplishments of 
the school health program since 1017, 
Farris stated that Arkansas now has 
part-time health coordinators in 
most public schools; live publica- 
tions dealing with school health 
have been supplied to schools with- 
out charge; a section for school 
health coordination has been estab- 
lished in the program of the Arkan- 
sas Education Association ; and ad- 
ditional personnel have been em- 
ployed or personnel have been reas- 


signed in the State department of 
health and education. 

The program has pointed the way 
for other interested groups to im- 
prove tlieir areas of education, Far- 
ris said in conclusion, and “we are 
seeing a new awakening ou the part 
of the local school administrators." 
The State school superintendents 
and the county school administrators 
have formally endorsed the efforts 
which have been made to improve 
the health of school children, and 
both State and county schools now 
have an advisory committee which 
quite actively assists the joint co- 
ordinating committee in many facets 
of its program. 


Military Public Health 


the Benelux countries, and over the 
channel into England. He has to 
weigh the necessity for strict quar- 
antine of hunting dogs which, if 
they are shipped to the United 
States, could carry infected fleas 
from the European rabbit to the 
American rabbit. 

The military veterinarian indi- 
rectly holsters the economy of the 
host nation as he tries to solve the 
problem of supplying meat and milk, 
Juni said. lie has a record of estab- 
lishing new food processing indus- 
tries, improving existing distribu- 
tion channels, and modifying inspec- 
tion methods to meet the strange 
new threats to health. His military 
food sources are cited as models by 
related industries in the country. 

Difficulties encountered in estab- 
lishing a new source of milk supply 
in France, for example, illustrate the 
necessity for compromise with the 
local scheme of living. A vast 


Overseas Tasks Challenge 

To Military Veterinarian 

Reviewing veterinary public 
health problems encountered at 
overseas military bases, Maj. Robert 
P. Juni, V.M.D., M.P.H., said that 
the military veterinarian's responsi- 
bilities range beyond food inspec- 
tion activities into preventive medi- 
cine. 

Formerly veterinarian with the 
ith Epidemiological Flight attached 
to Surgeon, TJSAF in Europe, Major 
Juni is now command veterinarian, 
Air Proving Ground, the Eglin Air 
Force Base, Fla. He said that mili- 
tary public health in Europe em- 
braces military families in a dozen 
different countries. 

He ascribed the expansion of ' 
veterinary medicine overseas partly 
to the shortage of base-assigned 
Physicians and sanitary engineers, 
and partly to the increased emphasis 
on the study of liow diseases were 
actually being spread. Much of the 
expansion he attributed to the 
Practical necessity for organizing 
workable systems. 


Local foodstuffs supplied to over- 
seas bases are entirely under the 
military veterinary inspection sys- 
tem. Procurement is complicated 
by local production methods, proc- 
essing machinery, difficulties with 
languages, customs, and laws. 

Military Public Health 
The staff veterinarian, in peace- 
time Europe, improvises practical 
measures and initiates his public 
health reforms with limited person- 
nel and limited facilities. In these 
circumstances, Juni said, he quickly 
becomes a student of the natural his- 
tory of the local infective agents as 
well as an amateur anthropologist. 
Even some of the infections preva- 
lent in the United States may have a 
different clinical course locally. The 
veterinarian steps into the role of 
liaison officer in his efforts to co- 
operate with the agricultural animal 
disease programs in each country. 

To prevent transmission of exotic 
animal diseases across the Atlantic, 
he may find himself following the 
host country’s epidemiological re- 
ports ou myxomatosis, the well- 
publicized rabbit plague which 
spread from France into Germany, 


be done at the start, making it neces- 
sary to use a separate processing 
operation for milk from farms meet- 
ing minimum standards. Tubercu- 
lin testing and quality control of raw 
milk were instituted to enable other 
farms to qualify for the segregated 
farm supply. 

These obstacles were superseded 
by the problems of locating a water 
supply uncontaminated by sewage, 
adapting local methods of counting 
bacteria to American specifications, 
and getting the release of health cer- 
tificates on dairy workers when local 
custom decreed that they he seen 
only by a licensed physician. 

T uberculosis 

Potential hospitalization of in- 
fected personnel with a long-term 
disease such as tuberculosis means a 
loss to the command, Juni continued. 

Tuberculosis is common in dairy 
cattle in Europe. Generalized in- 
fections are routinely found in local 
abattoirs. In some areas cattle 
herds are 90 percent infected, raising 
the question of bovine sources for 
extrapulmonary cases in humans. 
Pulmonary infections of bovine ori- 
gin have been reported also in areas 
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liis discussion of the 10 years of ex- 
perience with workshops in Pennsyl- 
vania. 

He cited the following as other re- 
sults of workshop projects: They 
provide a method of unifying and 
strengthening the efforts of individ- 
uals, which otherwise might be in- 
effective; they give many special- 
ists — in medicine, dentistry, nutri- 
tion, psychology, public health, and 
education — a chance to share in 
planning programs in health educa- 
tion; and they are a means of dis- 
covering current trends and prob- 
lems in health education. 

Harnett said the workshop is 
characterized by a program based 
on interests, problems, and needs of 
experienced healtli teachers or 
leaders ; democratic procedures ; 
ease of communication ; and a va- 
riety of methods for individual and 
small group participation. Its 
social climate sheds a “halo effect” 
upon all the work undertaken. 

Harnett reported that in Pennsyl- 
vania each of the 0 annual work- 
shops is planned by each workshop 
director with the help of a central 
statewide committee — the Inter- 
Agency Planning Committee. The 
latter group is comprised of repre- 
sentatives from State departments 
of health, welfare, and public in- 
structions, the State medical society, 
and the Pennsylvania Tuberculosis 
and Health Society. , 

Participants are selected locally, 
Harnett said, with guidance from the 
county superintendent of schools. 
Scholarships from local voluntary 
health agencies — cancer societies, 
heart associations, tuberculosis so- 
cieties, and chapters of the National 
Foundation for Infantile Paraly- 
sis— are awarded to participants. 

The participants later have a 
chance to evaluate the workshop 
through their own efforts. Harnett 
listed six evaluation procedures by 
which the effectiveness of the pro- 
gram can be judged. 

1. A comparison of preworkshop 
questions and problems with end-of- 
workshop findings as to how these 
same questions and problems were 
answered. 


APHA 


2. A measure of health informa- 
tion, both factual and applied, 
gained by each participant during 
the 3-week workshop, as shown by 
standardized tests. 

3. Evaluative statements, checks, 
and opinions of participants on the 
conduct and outcome of the work- 
shop, particularly in relation to the 
effectiveness of group interaction. 

4. The judgment of a representa- 
tive steering committee, which meets 
regularly and interprets the opin 
ions of the workshop members, con- 
ditioned by an evaluation of present 
program and immediate needs. 

5. Periodic summaries during the 
workshop, such as end-of-tlie-week 
reviews, to determine changes, em- 
phasis, and direction of the work- 
shop program. 

G. A followup questionnaire, some 
S months to a year after the work- 
shop, to discover progress in attain- 
ing more remote or long-term ob- 
jectives. Some workshops have had 
reunions or evaluation meetings to 
discuss strengths, weaknesses, and 
values in the workshop program. 

Cooperation Features 

Arkansas Planning 

The health of the child is of first 
importance in Arkansas schools, as- 
serted Jeff Farris, M.S., director of 
health and physical education, 
Arkansas State Teachers College, 
Conway, and consultant in school 
health, Arkansas State Board of 
Health, Little Bock. 

Farris reported that progress dur- 
ing recent years in developing and 
improving Arkansas school health 
programs was due to cooperative 
planning among State agencies. 

The guiding principle of coopera- 
tive planning was to include almost 
every State group which had a con- 
tribution to make in planning the 
school health program, Farris stated. 
The State department of education 
and the State board of health have 
been the leaders, but the Parent- 
Teacher Association, the Arkansas 
Education Association, the Univer- 
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sity of Arkansas Medical Center, the 
crippled children’s division of the 
State department of public welfare, 
the Lions Club and other civic 
groups, the county health depart- 
ments, and most State and voluntary 
agencies have participated in plan- 
ning and operating school health 
activities, he said. 

Cooperative planning in Arkansas 
had its beginning in 1917 at the 
Southern States Work Conference 
in Daytona Beach, Fla., Farris said. 
While attending the conference, 
representatives from Arkansas de- 
cided to establish pilot programs of 
school health in three of the school 
health systems. In the summer of 
194S, a workshop included a group 
of school superintendents who 
wanted their schools to be part of 
the pilot group. A 2-week work- 
shop has been held every summer 
since then for representatives of all 
agencies taking part in the program. 
About 1,000 persons have attended 
these workshops, he reported. 

Coordinating Activities 
Perhaps the most important single 
administrative result of the work- 
shops has been the Joint Coordi- 
nating Committee for Promoting 
Health Education in Schools, Farris 
said. This is a permanent group 
made up of an equal number of 
members from the State depart- 
ments of health and education and 
is the coordinating and activating 
agency for all groups participating 
in the school health program. The 
chairman and the secretary are 
chosen from one department one year 
and from the other department the 
next. Subcommittees are respon- 
sible for the various areas of school 
health. 

Arkansas has no special school 
health agencies, Farris stated, and 
financial, educational, proressional, 
and civic agencies work together. 
One agency supplies money and 
others supply personnel, transporta- 
tion, or materials. 

The State board of education bas 
adopted standards for school health 
produced at the 1 931 summer work- 
shop, Farris said. Schools are now 
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Milk Sanitation Honor Roll for 1954—55 


Fifty-six communities have been 
added to the Public Health Service 
milk sanitation “honor roll” and 52 
communities on the previous list 
have been dropped. This revision 
covers the period from January 1, 
1954, to December 31, 1955, and in- 
cludes a total of 270 cities and 55 
counties. 

Communities on the honor roll 
have complied substantially with the 
various items of sanitation contained 
in the Milk Ordinance and Code 
Recommended by the United States 
Public Health Service. The State 
milk sanitation authorities con- 
cerned report this compliance to the 
Public Health Service. The rating 
of 90 percent or more, which is nec- 
essary for inclusion on the list, is 
computed from the weighted average 
of the percentages of compliance. 
Separate lists are compiled for com- 
nmnities in which all market milk 
sold is pasteurized, and for those 
m which both raw milk and pasteur- 
ized milk is sold. 

The recommended milk ordinance, 
on which the milk sanitation ratings 


This compilation is from the Divi- 
sion of Sanitary Engineering Serv- 
ices of the Bureau of State Services, 
Public Health Service. The previ- 
ous listing, with a summary of 
rules under which a community is 
included, was published in Public 
Health Reports, September 1955, 
pp. 910-913. The rating method 
teas described in Public Health Re- 
ports 53: 1386 (1938) . Reprint 
No. 1970. 


are based, is now in effect through 
voluntary adoption in 422 counties 
and 1,600 municipalities. The ordi- 
nance also serves as the basis for 
the regulations of 34 States and 2 
Territories. In 11 States and the 2 
Territories it is in effect statewide. 

The ratings do not represent a 
complete measure of safety, but they 
do indicate how closely a commu- 
nity’s milk supply conforms with the 
standards for grade A milk as stated 


in the recommended ordinance. 
High-grade pasteurized milk is safer 
than high-grade raw milk because of 
the added protection of pasteuriza- 
tion. The second list, therefore, 
shows the percentage of pasteurized 
milk sold in a community which also 
permits the sale of raw milk. 

Although semiannual publication 
of the list is intended to encourage 
communities operating under the 
recommended ordinance to attain 
and maintain a high level of enforce- 
ment of its provisions, no comparison 
is intended with communities oper- 
ating under other milk ordinances. 
Some communities might be deserv- 
ing of inclusion, but they cannot be 
listed because no arrangements have 
been made for determination of their 
ratings by the State milk sanitation 
authority concerned. In other cases, 
the ratings which were submitted 
have lapsed because they were more 
than 2 years old. Still other com- 
munities, some of which may have 
high-grade milk supplies, have indi- 
cated no desire for rating or inclu- 
sion on this list. 


Communities awarded milk sanitation ratings of 90 percent or more, 1954-55 


100 PERCENT OF BIARKET MILK PASTEURIZED 


Community 


Date of rating Community 


Date of rating Community 


Date of rating 


Arizona 

* hoenix_ 

11-21-1955 

Arkansas 

Fort Smith 

8-26-1954 

Colorado 
Roulder County 

2-25-1955 

Colorado Springs. 
■Denver 

1-20-1954 

10-28-1955 

Gland Junction and 
Mesa County 

4-15-1954 

-•Iniroas-Huerfano 

Counties 

3- 9-1954 


District of Columbia 


Washington 3-15-1954 

Florida 

Jacksonville 8-27-1954 

Georgia 

Albany 12-16-1954 

Athens-Clarke County. 4- 8-1955 

Atlanta 10-28-1955 

Augusta- Richmond 

County 7— 2—1955 

Cairo 2-25-1955 

Calhoun 7-28-1955 


Georgia — Continued 


Camilla 

Columbus 

Dalton, Whitfield 

County 

Dublin 

Elberton 

La Grange 

Moultrie 

Quitman 

Savannah, Chatham 
County 


9- 9-1955 
2-17-1955 


9- 9-1955 
3-1S-1955 
2- 9-1954 

7- 15-1954 
11- 4-1955 

8- 25-1955 

8-12-1954 
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of Ingh incidence in cattle. Ger- 
maui reports the incidence of tuber- 
culosis as being 21.95 per 10,000 
persons in 1053, with surveys indi- 
cating that 10 percent of these cases 
of bovine origin. 

Denmark and the Netherlands al- 
leady have area eradication plans in 
effect. England is in the process of 
establishing additional accredited 
areas. Germany and France have 
the nucleus of area plans in regions 
in which the quartermaster corps 
has sponsored a milkshed. 

However, tuberculosis control has 
been hampered by incomplete epi- 
(leiuiology of the disease among mill- 
tary personnel. Fortunately, the 
natural fastidiousness of the typi- 
cal American plus local controls over 
large off-base restaurants and mili- 
tary inspection of local food sup- 
plies decreased the risk of infection 
for troops. 

Other Diseases 

Pets owned by military personnel 
have, at times, been responsible for 
many veterinary control problems 
•Tuni indicated. 

1o control outbreaks of psittacosis, 
registration of parakeets and other 
psittacine birds is required. 

Routine immunizations of house- 
hold pets quickly eliminated the 
threat of rabies when it became 
known that wildlife rabies was prev- 
alent in West Germany for the first 
time since the Napoleonic wars. 

In Rlieinland-Pfalz, when 50 per- 
cent of 179 herds of sheep tested 
positive for brucellosis (Malta 
fever), possible spread to the fami- 
lies of military personnel was 
avoided by arranging to have local 
veterinary police ordinances rigidly 
enforced before sheep were allowed 
to graze on military bases. 

Immediate control measures were 
initiated when it was found that 40 
percent of Air Force guard dogs in 
Europe and North Africa bad a sig- 
nificant titer for leptospirosis. 

The bases in the areas where lepto- 
spirosis of any type was endemic 
were advised of the hazard of epi- 
demics. The protean nature of the 
clinical symptoms was stressed, and 


arrangements were made for the suh 

itive diagnosis. The factors af- 
fecting tile size of the wildlife reser- 

^o r^re watched so that epizootics 

ami consequent epidemics could be 
anticipated. 

The ecology of other zoonoses wa s 
studied in an attempt to evaluate 
other potenuaj heaItll hazar(Js 
One objective was the avoidance of 
possible breakthrough of any animal 
diseases. A second objective in such 
studies was the provision of readily 
accessible information upon which 
o base control measures in the event 
of outbreak, Juui concluded. 


Conference Report 


Describes Public Health 
In Military Government 


American military experience 
with Civil Affairs and Military Gov- 
ernment (CAMG) since 1940, with 
an outline of problems and policies, 
" ns des «ibed by Colonel James P. 
Pappas of the Preventive Medicine 
Dmsiou, Office of the Surgeon Gen- 
eral, Department of the Army. 

CAJIG activities relate to the 
commander’s responsibilities in 
civil-military relationships. These 
range across a broad spectrum with 
civil affairs at one end involving re- 
ationships and agreements i n 
friendly or allied territory to “full- 
blown" military government of 
enemy occupied territory at the other 
end with full executive, legislative, 
and judicial authority, within 
principles of international law 
CAMG was identified as an “instru- 
ment of national policy,” he said. 

During the combat phase, military 
necessity (factors relating to win- 
ning the war) and compliance with 
the principles of international law 
(Geneva Convention) require the 
fullest possible support by CAMG 
and its public health staff. Of neces- 
sity during this phase, the opera- 
tional responsibility for CAMG 
public health falls upon the surgeon 
who controls medical personnel, 
supplies, and transportation, he ex- 
plained. Further, during this phase. 


mihtary operations control is along 
tactical lines unrelated to political 
and governmental territorial organ!- 
zatxon and channels. 

In the postcombat, or static, phase, 
the role of CAMG and tactical forces 
are reversed. CAMG becomes the 
main force to win the peace, with 
the occupational forces acting for 
security and in support, he said. 

Pappas favors the early civilian- 
ization of the CAMG organization, 
and, indeed, the policy of the Army 
is to have a civilian agency of the 
Government assume this function as 
soon as possible after cessation of 
hostilities. The military govern- 
ment responsibility was not com- 
pletely transferred to a civilian 
agency of the Government until al- 
most 5 years after cessation of hos- 
tilities. 

In a summation of the manage- 
ment of public health by military 
authorities occupying Germany, he 
commented that the public- health 
services had been more or less im- 
provised in Sicily and Italy but had 
benefited from considerable planning 
in northwest Europe. Even so, 
there were but a dozen physicians 
with about the same number of 
paramedical personnel available for 
combat-support field public health 
work. 

Following a review of the prob- 
lems and principles of CAMG public 
health operations in Japan and Ko- 
rea, Pappas pointed out that the 
Korean conflict stimulated organiza- 
tion and coordination among all 
Government agencies and the Joint 
Chiefs of Staff designated the Chief 
of Staff. United States Army, as 
executive agent for CAMG for ad- 
vice, planning, and coordination. 

CAMG public health involves all 
the skills and techniques and prob- 
lems of a national ministry of health 
and provincial and city health de- 
partments — only it is much more 
complicated and frustrating. It is 
surprising to some, though truistic 
enough in itself, that military gov- 
ernment is government nevertheless 
with the ordinary problems and per- 
plexities increased enormously. 
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Milk Sanitation Honor Roll for 1954-55 


.Fifty-six communities have been 
added to tlie Public Health Service 
milk sanitation “honor roll” and 52 
communities on the previous list 
have been dropped. Tills revision 
covers the period from January 1, 
1954, to December 31, 1955, and in- 
cludes a total of 270 cities and 55 
counties. 

Communities on the honor roll 
have complied substantially with the 
various items of sanitation contained 
in the Milk Ordinance and Code 
Beconunended by the United States 
Public Health Service. The State 
milk sanitation authorities con- 
cerned report this compliance to the 
Public Health Service. The rating 
of 90 percent or more, which is nec- 
essary for inclusion on the list, is 
computed from the weighted average 
of the percentages of compliance. 
Separate lists are compiled for com- 
munities in which all market milk 
sold is pasteurized, and for those 
in which both raw milk and pasteur- 
ized milk is sold. 

The recommended milk ordinance, 
an which the milk sanitation ratings 


This compilation is from, the Divi- 
sion of Sanitary Engineering Serv- 
ices of the Bureau of State Services, 
Public Health Service. The previ- 
ous listing, with a summary of 
rules under which a community is 
included, tvas published in Public 
Health Reports, September 1955, 
pp. 910-913. The rating method 
was described in Public Health Re- 
ports 53: 1386 [1938). Reprint 
No. 1970. 


are based, is now in effect through 
voluntary adoption in -422 counties 
and 1,600 municipalities. The ordi- 
nance also serves as the basis for 
the regulations of 34 States and 2 
Territories. In 11 States and the 2 
Territories it is in effect statewide. 

The ratings do not represent a 
complete measure of safety, but they 
do indicate how closely a commu- 
nity’s milk supply conforms with the 
standards for grade A milk as stated 


in the recommended ordinance. 
High-grade pasteurized milk is safer 
than high-grade raw milk because of 
the added protection of pasteuriza- 
tion. The second list, therefore, 
shows the percentage of pasteurized 
milk sold in a community which also 
permits the sale of raw milk. 

Although semiannual publication 
of the list is intended to encourage 
communities operating under the 
recommended ordinance to attain 
and maintain a high level of enforce- 
ment of its provisions, no comparison 
is intended with communities oper- 
ating under other milk ordinances. 
Some communities might be deserv- 
ing of inclusion, but they cannot be 
listed because no arrangements have 
been made for determination of their 
ratings by the State milk sanitation 
authority concerned. In other cases, 
the ratings which were submitted 
have lapsed because they were more 
than 2 years old. Still other com- 
munities, some of which may have 
high-grade milk supplies, have indi- 
cated no desire for rating or inclu- 
sion on this list. 


Communities awarded milk sanitation ratings of 90 percent or more, 1954—55 


100 PERCENT OP MARKET MILK PASTEURIZED 


Community 


Date of rating Community 


Date of rating Community 


Date of rating 


Phoenix 

Smith 


-Arizona 


Arkansas 


y, Colorado 

Boulder County 

Colorado Springs 

Denver 

Craod Junction and 

Mesa County 

La t Ani was-Huerfano 
Counties,. 


11-21-1955 

8-26-1954 

2- 25-1955 
1-20-1954 

10-28-1955 

4-15-1954 

3- 9-1954 


District of Columbia 


Washington 3-15-1954 

Florida 

Jacksonville 8-27-1954 

Georgia 

Albany 12-16-1954 

Athens-Clarke County, 4— 8-1955 

Atlanta 10-28-1955 

August a- Richmond 

County 7- 2-1955 

Cairo 2-25-1955 

Calhoun 7-28-1955 


Georgi a — Continued 


Camilla 

Columbus 

Dalton, Whitfield 

County 

Dublin 

Elberton 

La Grange 

Moultrie 

Quitman 

Savannah, Chatham 
County 


9- 9-1955 

2- 17-1955 

9- 9-1955 

3- 18-1955 
2- 9-1954 

7- 15-1954 
11- 4-1955 

8- 25-1955 

8-12-1954 
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Communities awarded milk sanitation ratings of 90 percent or more 1954-55 — Continued 

100 PERCENT OF MARKET MILK PASTEURIZED — Continued 


Community 


Dale of rating Community 


Date of rating Community 


Date of rating 


Georgia — Continued 


Statesboro 12- 3-195-1 

Swainsboro, Emanuel 

Count}* 5- 5-195-1 

Valdosta -1-29-1954 

Waycross 2- 4-1954 

Idaho 

Jerome 11-24-1954 

Illinois 

Chicago 6-2S-1955 

Indiana 


Anderson 

Bedford 

Bloomington 

Calumet region 

East Chicago 
Gary 

Hammond 

Cooperative grade A 

milk program 

Holland 
Huntingburg 
Jasper 
Tell City 

Crawfordsville 

Elkhart 

Evansville 

Greencastle-- 

Indianapolis 

La Fayette and West 

Lafayette 

Lake County 

Crown Point 

Highland 

Hobart 

Logansport 

Madison 

Mount Vernon 

Muncie 

New Castle 

Peru 

Shelbyville 

Terre Haute 

Valparaiso 

Vincennes 

Iowa 

Dubuaue.. 

Kentucky 

Bardstown 

Bowling Green 

Brandenburg 

Campbellsville 


6- 9-1955 
S-30-1954 

6 1954 

5-2G-1955 


G-2S-1954 


4- 20-1955 

9 1954 

12- 3-1954 

5- 19-1954 
9-15-1954 

10-14-1954 
5 1955 


4- 9-1954 

S 1955 

10- 1S-1954 

11- 23-1954 

11 1954 

2 1955 

9 1954 

2- 3-1955 

5- 13-1954 

3- 7-1955 

12- 2-1954 

3 1955 

1- 7-1954 
S-12-1954 

4- S-1955 


Kentucky — Continued 


Frankfort 7-23-1955 

Fulton County 1-21-1954 

Georgetown 10-16-1954 

Hickman 1-20-1954 

Hopkinsville 11-17-1955 

Leitchfield 11-24-1954 

Louisville and Jefferson 

County -1- 7—1954 

Mayfield 9-16-1955 

Monticello 7-13-1954 

Morgantown 1- 8-1954 

Murray ‘1-29-1954 

Newport and Camp- 
bell County 10-20-1955 

Owensboro G-1S-1954 

Paducah 8- 5-1955 

Louisiana 

Calcasieu Parish S 1954 

Lincoln Parish 9 1954 

Rapides Parish 5 1954 

St. Martin Parish 7 1954 

Vermilion Parish 9 1954 

Mississippi 

Brookhaven 3- 4-1954 

Clarksdale 10-13-1954 

Columbus 3-26-1954 

Greenville 9-14-1954 

Greenwood 4-19-1954 

Grenada 11—16—1955 

Houston 6- 1-1955 

Iuka. - 7-19-1955 

Kosciusko 8-10-1955 

Macon 6-11-1954 

Meadville 10-13-1954 

Picayune 11- 4-1955 

Ruleville 4-22-1954 

Vicksburg 7-10-1954 

West Point 5-26-1955 

Missouri 

Cape Girardeau 8-11-1954 

Kansas City 9-13-1954 

St. Joseph 6- 9-1955 

Springfield 11-25-1954 

Nevada 

Ely, McGill, and Ruth. 4-19-1955 
North Carolina 

Avery County 1—15—1954 

Beaufort County 3-31-1955 

Bertie County 3-31-1955 

Bladen County 6- 6-195o 

Burke County 1-15-1954 


North Carolina — Continued 


Charlotte 1- 4-1954 

Chatham County 4- 5-1955 

Craven County 2-12-1954 

Cumberland County.. 1-20-1954 

Durham County 7-27-1954 

Forsyth County 1-31-1955 

Guilford County 6-28-1954 

Henderson-Transyl- 

vunia Counties 2-18-1954 

Iredell County 11-17-1954 

Lee County 4- 8-1955 

Lenoir Count}’ 1- 7-1955 

New Hanover County. 5-28-1954 

Northampton County. 4-21-1954 

Onslow County 5-16-1955 

Orange County — 4- 5-1955 

Pender County 5-16-1955 

Person County I - 5-1955 

Pitt County.. — 4-20-1955 

Richmond County 2- 2-1954 


Rockingham-Caswell 

Counties 

Tyrrell County 

Washington Count}’ — 
Oklahoma 

Ardmore 

Bartlesville 

Duncan 

Guthrie 

Mangum 

Okmulgee 

Seminole 

Sulphur 

Tulsa 


3- 12-1954 
8- 5-1955 
8— 5—1955 

4- S-1955 
3- 8-1955 

1- 19-1954 

5- 11-1955 
10-27-1955 

3-16-1955 
10- 1-1954 

2- 17-1955 

6- 10-1955 


Oregon 

Klamath Falls 

South Dakota 

Aberdeen 

Sioux Falls 

Sisseton 


5- 7-1954 

8-28-1954 

10-26-1954 

S-24-1954 


Tennessee 

Athens 

Bristol 

Chattanooga 

Clarksville 

Cleveland ----- 

Clinton 

Columbia 

Cookeville 

Covington 

Cowan 


8- 10-1954 

11- 3-1955 

12- 3-1954 
2-10-1955 

10- 13-1954 
.p-21-1954 
5-19-1954 

9- 21-1955 

11- 12-1954 
10-21-1954 
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Communities awarded milk sanitation ratings of 90 percent or more 1954-55 — Continued 

100 PERCENT OF MARKET MILK PASTEURIZED — Continued 


Community 

Date of rating 

Tennessee 

— Continued 

Decherd 

10-21-1954 

Dyersburg 

10-29-1954 

Eiizabethton... 

2-23-1955 

Franklin 

5-20-1954 

Gatlinburg 

10- 0-1954 

Greenville 

6- 5-1954 

Humboldt 

6-30-1954 

Jefferson City.. 

5-26-1954 

Johnson City... 

0-23-1954 

Kingsport 

11- 9-1955 

Knoxville 

8-26-1955 

Lebanon... . 

8-27-1954 

Lewisburg 

6-10-1954 

Livingston. 

1-27-1954 

Loudon 

5- 6-1954 

Manchester 

- 10-21-1954 

Maryville-Alcoa 

11-23-1954 

Memphis . 

3-25-1954 

Milan 

6-30-1954 

Morristown 

5-26-1954 

Murfreesboro. . 

7-14-1955 

Nashville and Davidson 

County 

10-27-1955 

Newbern 

10-28-1954 

Newport 

10- 5-1954 

Pulaski... 

9- 1-1955 

Shelbyvilie 


Sparta 

5- 5-1954 

Springfield 

7-23-1955 

Sweetwater 

10- 7-1954 

Trenton.. 

6-30-1954 

Winchester 

- 10-21-1954 

Texas 

Beaumont 

Tf 5-24^1955 

Brownfield 

- 2.[ 5- 0-1955 


Community 

Date of rating 

Texas- 

-Continued 

Brownwood 

7-16-1954 

Bryan 

S-30-1954 

Cleburne- 

11-19-1954 

Dallas 

9-29-1954 

Denison 

6-24r-1954 

El Paso. 

10-25-1955 

Falfurrias 

1-21-1955 

Galveston 

7-24-1954 

Harlingen 

1-26-1955 

Houston 

5-28-1954 

Huntsville 

12- 3-1954 

Jacksonville 

12-11-1954 

Kerrville 

8-13-1954 

Kilgore 

7-14-1954 

Lufkin 

3- 3-1955 

Midland 

1-21-1955 

Mineral Wells.. 

12-14-1954 

Nacogdoches... 

9- 3-1954 

New Braunfels. 

9- 2-1954 

Odessa 

1-21-1955 

Orange __ .. 

5-19-1955 

Plainview 

11- 2-1954 

Port Arthur... 

6-29-1954 

San Antonio. . 

2-8-1955 

San Benito 

1- 8-1955 

Sweetwater — 

11-17-1954 

Texarkana 

... .. 4- 5-1955 

Tyler 

10-22-1954 

Victoria 

11-24-1954 

Wichita Falls. _ 

3- 8-1955 


Utah 

Ogden 

10-18-1955 

Salt Lake City. 

3-30-1954 


Community 

Date of rating 

Virginia 

Bristol 

.... 11- 3-1955 

Buena Vista 

.... 10-28-1955 

Front Royal 

... 11-10-1955 

Glasgow 

... 10-28-1955 

Lexington 

... 10-28-1955 

Lurav 

... 11-11-1955 

Norfolk 

... 5-18-1954 

Portsmouth 

5-18-1954 

Richmond.. 

... 4-16-1954 

Roanoke 

... 8-20-1954 

South Boston 

... 3- 8-1954 

Staunton 

... 6-25-1954 

Suffolk 

... 7- 1-1954 

Wavnesboro 

. . 6-25-1954 

Williamsburtr 

_ 10-25-1955 

Washington 

Spokane 

... 9-16-1954 

Whitman County.. 

.... 10-14-1954 

Wisconsin 

Baraboo. 

... 10-18-1955 

Beaver Dam 

... 3-29-1955 

Burlington.. 

... 12- 5-1954 

Delavan ... _ _ 

... 12- 5-1954 

Elkhorn 

... 12- 5-1954 

Fontana 

... 12- 5-1954 

Fort Atkinson 

... 12- 5-1954 

Green Bay 

... 10- 6-1955 

Kenosha.. 

... 7-14-1955 

La Crosse 

- - 1-14-1955 

Lake Geneva 

... 12- 5-1954 

Manitowoc 

... 5-11-1955 

Ripon.. 

... 3-29-1955 

Sheboygan 

— . 7- 7-1955 

Wanpun.. . .. 

— - 3-29-1955 

Williams Bay 

... 12- 5-1954 


Community and 
percent of milk 
Pasteurised 


BOTH EAW AND PASTEURIZED MARKET MILK 


Community and 
Date of percent of milk 
rating pasteurised 


Community and 
Date of percent of milk 
rating pasteurised 


Date of 
rating 


Florida 

Escambia County, 99.6 6-30-1954 


Georgia 
Carroll County, 97 , 5 .. 
CartersviUe, 97 . 7 ... I 
Ceclartowm, 97.7 


3-24^1955 

1-26-1955 

11-19-1954 


Georgia — Continued 
Gainesville-Hall 

County, 92.1 5-20-1955 

Griffin, 98.2 9- 3-1954 

Macon, 99.7 6-23-1955 

Marietta, 96.2 5- 4-1954 

Newnaa, 92.8 7-23-195 4 


Georgia — Continued 

Pelham, 94 9- 7-1955 

Thomaston, 87.4 6-17-1954 

Toccoa-Stephens 

County, 88 4- 9-1954 

Washington, 99.7 11-18-1955 


W inder-Barrow 
County, 98.5 3-10-1955 
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Communities awarded milk sanitation ratings of 90 percent or more, 1954-55 

BOTH BAW AND PASTEURIZED MARKET MILK 


Community and 
percent of milk 
pasteurized 

Dale of 
rating 

Community and 
percent of milk 
pasteurized 

Dale of 
rating 

Community and 
percent of milk 
pasteurized 

Dale of 
rating 

Idaho 


Oklahoma 

Texas — Continued 

Twin Falls, 98.9G 

4-15-1954 

Altus, 94.2 

5- 5—1955 

Austin, 98.6 

6-11-1054 



Elk City, 99 

4-22-1955 

Brady, 94 

8- 7-1954 

TW , , 


Enid, 9S 

5- 5-1955 

Childress, 83.4. 

4-22-1955 



Henryetta, 93 

3-14-1955 

Fort Worth, 99.97.. _ 

4-28-1954 

Henderson, 9S.9. 

9-23-1954 

Lawton, 99.2... .. . 

12-27-1954 

Gainesville, 95 

12- 1-1954 

Princeton, 9G _ 

5-19-1955 

McAlester, 79 

6-29-1955 

Gladewater, 98.S 

7-14-1954 

Somerset, 95 

2- 7-1955 

Muskogee, 99.6 

1-21-1955 

Longview, 99.6 

7-14-1954 



Norman, 99 _ 

1-27-1955 

Lubbock, 99 

8-20-1954 



Oklahoma City, 97.9.. 

11- 4-1955 

Marshall, 91 

4-26-1954 

Missouri 


Ponca City, 94.6 

4-14-1955 

Palestine, 95.1__ _ 

6-15-1954 



Shawnee, 98. S 

11-18-1955 

Paris, 94.8 - - - 

12- S— 1954 

Moberly, 94.2 

3- 1-1955 

Stillwater, 97 

4-29-1954 


7-28-1954 

Poplar Bluff, 97.4 

8-18-1955 







Oregon 


Virginia 


Montana 


Portland, 99.4 

7-30-1955 

Charlottesville, 99.4 

10-17-1955 

Missoula, 99 

11- 5-1954 

Tennessee 


Lynchburg, 98.S 

12 1954 



McMinnville, 90 

5- 5-1954 

Washington 


North Carolina 




Tacoma, 99.7 

7-16-1954 

Moore County, 93.6. _ 

3-12-1954 

Abilene, 98.9 

6-15-1954 

West Virginia 

Robeson County, 9G.S. 

1-11-1954 

Amarillo, 99.3 

4-11-1955 

Kanawha County, 9S. 

6-25-1954 


Note: In these communities the 
pasteurized market milk shows a 
90-percent or more compliance with 
the grade A pasteurized milk re- 
quirements, and the raw market milk 
shows a 90-percent or more com- 


pliance with the grade A raw milk 
requirements, of the Milk Ordinance 
and Code Recommended by the 
United States Public Health Service. 

Note particularly the percentage 
of the milk pasteurized in the various 


communities listed. This percent- 
age is an important factor to consider 
in estimating the safety of a city’s 
milk supply. All milk should be 
pasteurized, either commercially or 
at home, before it is consumed. 


International Symposium on Venereal Diseases 

The First International Symposium on Venereal Diseases and the 
Treponematoses will be held at the Statler Hotel, Washington, D. C., 
May 2S-June 1, 1956. The symposium is sponsored by the Public 
Health Service and the World Health Organization. 

This meeting will afford an opportunity for authorities from many 
lands to exchange ideas and information on developments in research, 
diagnosis, treatment, and case finding in the venereal and treponemal 
diseases. The working languages of the symposium will be French, 
Spanish, and English. Papers will be interpreted in all three lan- 
„ ua aes during the course of the meeting. 
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A discussion of the germicidal protection offered by ultraviolet 
lamps installed in airlocks, at doorways, and on ceilings of 
microbiological laboratories and walk-in incubators. 

By ARNOLD G. WEDUM, M.D., EVERETT HANEL, Jr., B.S., and G. BRIGGS PHILLIPS, B.S. 


U LTRAVIOLET radiation has been used 
for a number of years in some infectious 
disease laboratories to provide barriers between 
hazardous and safe areas and to reduce bacte- 
rial contamination. 

The decision, by the authors, to recommend 
installation of ultraviolet lamps in airlocks, in 
doorways, and on ceilings of selected labora- 
tories and walk-in incubators was made after 
experiments showed that ultraviolet radiation 
could be used to separate areas of unequal in- 
fectious risk. 

Earlier reports dealt with ultraviolet radia- 
tion for sterilizing small volumes of bacterially 
contaminated air and for treating single sheets 
°f paper passed from infectious areas (f, 2) . 


Dr. Wedurti is safety director. Fort Detrick, Army 
Chemical Corps, Frederick, Md. Mr. Hanel is chief 
°f the Agent Control Branch, Safety Division, F ort 
Detrick, and Mr. Phillips is a bacteriologist with the 
afely Division. This report is one in a series . 


Wedum ( 3 ) also mentioned the use of ultra- 
violet racks for cages housing infected animals. 

Experimental Methods 

Cultures of Serratia indica were used in most 
of our studies. In some tests, normal bacterial 
flora of the air or surface contaminants were 
used as indicators of germicidal effectiveness. 
Aerosols of S. indica were produced from 24- 
hour broth cultures by a DeVilbiss No. 40 
nebulizer. 

To evaluate the effectiveness of ultraviolet 
(IJY) installations, air was sampled for bac- 
terial content by sieve air samplers (Jf) with 
the UY lamps off and on. In some instances 
liquid impinger samplers were used for the UV- 
off air samples. The comparative number of 
organisms recovered and the percent reduction 
allowed an estimation of the effectiveness of 
the germicidal radiation. 

Dui’ing these studies some attention w y as 
given to the phenomenon of photoreactivation, 
first described by Kelner (5 ) . Recovery plates 
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were sometimes prepared in duplicate and in- 
cubated under white light and in the dark. 
However, our experiments called for lethal con- 
centrations of ultraviolet radiation and were 
performed during the day when generous 
amounts of white light were present before and 
during the tests, and no photoreactivation was 
demonstrated. The average relative humidity 
in the laboratories during these studies was 56 
percent. 

Airlocks 

In this paper an airlock is defined as a small 
empty room with a door at each end, constructed 
to create a dead airspace for a safer passage- 
way between two areas. Germicidal lamps 
were installed on the ceiling of a variety of 


such rooms and experiments were conducted to 
determine the effectiveness of ultraviolet radia- 
tion in preventing the passage of airborne 
micro-organisms from area to area. 

Tests conducted with one typical airlock il- 
lustrate the effect of germicidal radiant energy. 
Three 30-watt UY lamps were installed on the 
ceiling in an airlock 8 feet long, 3 y 2 feet wide 
and 10 feet high. Movement of air between 
the rooms separated by this airlock was con- 
trolled during testing by means of exhaust fans, 
although in practice the room of greater in- 
fectious hazard is kept at a negative pressure. 

A meter employing a WXr-775 Tantalum 
photocell and calibrated for response at wave- 
length 2537A was used to determine the radiant 
intensities of energy throughout the airlock. 
All measurements were taken on a horizontal 


Table 1. Ultraviolet intensities in an 8' x 3 Vi' x 10' airlock equipped with three 30-watt lamps 




Microwatts per square centimeter 


Distance from floor level (inches) 


Distance in feet from north to south end 



D 

2 

3 

4 

3 

2 

1 


10 

3S 

43 

44 

41 

40 

33 


33 

•13 

44 

49 

50 

48 

46 


52 

56 

57 

59 

59 

59 

54 


81 

81 

SO 

75 

75 

74 

S5 

90 (30 inches belowceiling) — 

157 

118 

115 

147 

112 

110 

144 


Table 2. Bacteriological tests of an ultraviolet airlock using Serratia indica as the test organism 


Test number 

Air veloc- 
ity, feet 
per second 

i 

Position 
of airlock 
doors 

Cloud c 
cub 

At neb- 
ulizing 
| position 

oncentrat 
ic foot of i 

At col 
point ] 
air) 

UV on 

ion per 
air 

lection 
cast the 
lock 

UV off 

Percent 
reduction 
of S. indica 


2 

2 

2 

0) 

open 

open 

open 

closed 

40S 
938 
3,347 
110, 600 

0. 4 

0 

0 . s 

14 

43 

81 

334 

2 11,600 

99 

100 

99 

99 


2 Estimated. 


i Leakage aru , in con trol air samples taken before each test. Organisms passing through the an 

Note: No S. indica appeared in cont minute £ at 4 cfm . Liquid impingers were used to determme tlie number 
lock were collected ^ 6 a “^t the point of nebulization. The collection efficiency of the samplers is estimated 

of organisms per cubic foot ,£ pinger an f 45 to 70 percent for the sieve sampler. 


Public Heal tii Reports 












Ultraviolet lamp installation at doorway. 



plane, and the radiation measured represented 
energy received from above. With the excep- 
tion of one reading, all areas received at least 
30 microwatts per sq. cm. (table 1). 

Bacteriological tests were conducted with the 
doors open and closed. Aerosols of S. indica 
were produced outside the airlock on the up- 
wind side, and samples were taken outside the 
airlock on the downwind side. The bacterial 
aerosol concentration was controlled by nebuliz- 
ing a culture that had been diluted to the de- 
sired concentration. Generation of the aerosol 
continued throughout each test. The results 
show at least a 99-percent reduction of the bac- 
terial aerosol in every case (table 2) . Our ex- 
perience with a variety of similarly radiated 
airlocks has shown that few, if any, airborne 
vegetative bacteria or bacteriophage particles 
will penetrate such a barrier if air velocities of 
about 2 feet per second are involved and if the 
number of UV lamps attached to the ceiling 
provide a floor intensity of 20 to 30 microwatts 
per sq. cm. 

Doorway Barriers 

In the absence of an airlock, an effective bar- 
ker can be made by providing a radiation screen 
across a doorway. A design we recommend for 
this purpose uses five 17-watt cold cathode TJV 
lamps with aluminum reflectors placed in a 
" °°d or metal channel built around the door- 


way (see drawing). The channel is placed so 
that the door opens away from the barriei’. In 
this manner a screen of high intensity ultra- 
violet radiation is projected across the door- 
way. 

Typical ultraviolet intensities obtained with 
a door barrier are shown in table 3. Intensity 
measurements in microwatts per square centi- 
meter from three directions have been added 
and arbitrarily designated as the “total energy 
flux.” 

For bacteriological testing of the typical UV 
door barrier, cultures of S. indica were nebu- 
lized either on the upwind or downwind side of 
the barrier while sieve air samplers were 
operated on the opposite side. Two conditions 
were included which reversed momentarily the 
normal airflow pattern. For example, the 
pumping action of another door in the room on 
the positive pressure side (upwind, clean side) 
would pull airborne organisms from the con- 
taminated room through the barrier door. 
Similarly, the opening of the barrier door 
momentarily destroyed the pressure balance 
and airborne organisms entered the positive 
pressure clean area. 

The results of these experiments are summa- 
rized in table I. In brief, if the total energy 
flux (table 3) is at least 250 microwatts per sq. 
cm. at the midpoint in the barrier (see drawing) 
the ultraviolet radiation will provide signifi- 
cant germicidal action. 

Laboratory Ceilings 

Unshielded UV lamps can be installed on the 
laboratory ceiling to provide germicidal treat- 


Table 3. Ultraviolet intensities in microwatts 
per square centimeter at the vertical middle 
of a door barrier 


Feet 

above the 
floor 

Radia- 

tion 

from 

above 

Radia- 

tion 

from 

left 

Radia- 

tion 

from 

right 

Total 

energy 

flux 

received 

6 

166 

142 

144 

452 


96 

126 

126 

348 

4 

66 

113 

110 

289 

3 - 

52 

126 

144 

322 

2 

36 

96 

120 

252 

V. 

28 

40 

30 

98 
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were sometimes prepared in duplicate and in- 
cubated under white light and in the dark. 
However, our experiments called for lethal con- 
centrations of ultraviolet radiation and were 
performed during the day when generous 
amounts of white light were present before and 
during the tests, and no photoreactivation was 
demonstrated. The average relative humidity 
in the laboratories during these studies was 56 
percent. 

Airlocks 

In this paper an airlock is defined as a small 
empty room with a door at each end, constructed 
to create a dead airspace for a safer passage- 
way between two areas. Germicidal lamps 
were installed on the ceiling of a variety of 


such rooms and experiments were conducted to 
determine the effectiveness of ultraviolet radia- 
tion in preventing the passage of airborne 
micro-organisms from area to area. 

Tests conducted with one typical airlock il- 
lustrate the effect of germicidal radiant energy. 
Three 30-watt UV lamps were installed on the 
ceiling in an airlock 8 feet long, 3y 2 feet wide 
and 10 feet high. Movement of air between 
the rooms separated by this airlock was con- 
trolled during testing by means of exhaust fans, 
although in practice the room of greater in- 
fectious hazard is kept at a negative pressure. 

A meter ' employing a WL--775 Tantalum 
photocell and calibrated for response at wave- 
length 2537A was used to determine the radiant 
intensities of energy throughout the airlock. 
All measurements were taken on a horizontal 


Table 1 . Ultraviolet intensities in an 8' x 3Vi' x 10' airlock equipped with three 30-watt (amps 


Distance from floor level (inches) 


Microwatts per square centimeter 


Distance in feet from north to south end 



i 

l ^ 

3 

I 

3 

2 

1 

8 — 

10 



i 44 

41 

40 

33 

24 

33 



4!) 

50 

48 

46 

40 

52 



59 

59 

59 

54 

60 - 

81 



75 

75 

74 

So 

90 (30 inches below ceiling) 

157 


115 

147 

112 

110 

144 






Table 2. Bacteriological tests of an ultraviolet airlock using Serratia indica as the test organism 


Test number 


1 

2 - 

3 




Air veloc- 
ity, feet 
per second 


Position 
of airlock 
doors 


0 ) 


open.. 

open 

open- 

closed. 


1 Leakage around door. 


1 Estimated. 


Cloud concentration per 
cubic foot of air 


At neb- 
ulizing 
position 

At collection 
point past the 
airlock 

Percent 
reduction 
of S. indica 

UV on 

UV off 


408 

938 

3, 347 
110, 600 

0. 4 

0 

0. S 
14 

43 

81 

334 

» 11,600 

99 

100 

99 

99 


Organisms passing through the nir- 


i Leakage aruum*u““*- ... , , , , , 

, . pontro i air samples taken before each test. ursauiam Si ;a»,., 6 
Note: No S. jadicoappeare t minute ^ at ! c fm. Liquid impingers were used to determine the numbe 

lock were collected y. lfch ®' e 7. e f S ai?atthepoint of nebulization. The collection efficiency of the samplers is estimated 
J imptoger ancf 45 to 70 percent for the sieve sample. 
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Table 5. Reduction of airborne bacteria by ultraviolet radiation in four test rooms 


Room number 

Cubic 

feet 

in 

room 

Average 
bacterial 
count per 
cubic foot 
of air 
before 
lumps 
were on 

Lamps on 1 hour 

1st 20 
minutes 
bacteria 
per 
cubic 
foot 

2d 20 
minutes] 
bacteria 
per 
cubic 
foot 

1st 20 minutes 

2d 20 minutes 

3d 20 minutes 

Count 

per 

cubic 

foot 

Percent 

reduc- 

tion 

Count 

per 

cubic 

foot 

Percent 

reduc- 

tion 

Count 

per 

cubic 

foot 

Percent 

reduc- 

tion 

1- •___ 

1, 900 

13. 6 

4. 0 

66. 0 

4. 5 

67.0 

1. 9 

86. 0 

4. 1 

5. 3 

2 

1, 900 

17. 7 

10. 4 

40. 0 

7. 4 

58. 0 

4. 4 

75. 0 

7.4 

11. 0 

3 

'375 

33. 0 

4. 4 

87. 0 

2. 5 

92. 5 

2. 7 

91. 8 

4. 2 

6. 6 

4 

1, 900 

13. 6 

3. 2 

75. 5 

2. 1 

84. 5 

1. 7 

87.5 

4. 7 

6. 9 

Averages 


19. 47 

5. 65 

71. 0 

4. 1 

79. 0 

MM 

86. 0 

MM 

7. 45 


ceived approximately 13 microwatts per sq. cm. 

During the 6-day test for each condition, nor- 
mal use of the incubator was continued. The 
bacteria and fungi recoverable from the air by 
sieve samplers and from the walls by moistened 
sterile swabs during the test periods were re- 
duced by 83 to 100 percent as compared to the 
controls (table 6). Indirect IIV radiation re- 
duced the number of micro-organisms on the 
floor only slightly. Direct radiation caused an 
86.5-percent reduction in floor bacteria on ex- 
posed surfaces, but the reduction in numbers of 
fungi was not determined because of over- 
growth by bacteria in the control samples. 

Obviously, when ultraviolet is used, the mi- 
crobial population is reduced and then remains 

Table 6. Reduction of organisms by continu- 
ous ultraviolet in an incubator room (30° C.) 


Percent reduction by 
ultraviolet 1 


Condition tested 

Indirect 
j ultraviolet 

Direct and 
indirect 
ultraviolet 

Bac- 

teria 

Fungi 

Bac- 

teria 

Fungi 

Airborne organisms 

CD CO 
tp'Tj w 

84. 7 
( 2 ) 

92. 0 

91. 8 
86. 5 
100 

84. 7 
0 
100 

Organisms on the floor 

Organisms on the walls.. 


of ^ rom sam P' es in triplicate taken on each 

’ Very little reduction. 

Reduction not determined. 


rather constant. Equilibrium conditions were 
maintained although normal use of the incu- 
bator continued. When indirect UV was used, 
all air samples were taken close to the floor 
where no radiation was present. Air circula- 
tion was therefore responsible for lower air 
counts in all parts of the incubator. Of course, 
no decontamination occurred on surfaces not 
exposed to radiation. 

The reduction of fungi was about the same 
as for bacteria, in spite of the fact that molds 
are considered to be 100 to 1,000 times as resist- 
ant as bacteria (6‘). This parallelism suggests 
that the exposure times used were sufficient to 
kill even the hardiest micro-organisms, and, in 
reality, the limiting factor for destruction was 
the ability or inability of the radiation to reach 
the cells. 

In an additional series of tests, when 4 ml. 
of an S. indica culture (2 x 10 7 cells per ml.) 
were nebulized in the incubator, all airborne 
cells were eliminated in 1 minute by direct 
and indirect radiation and in 10 minutes by 
indirect radiation alone. With the UV lamps 
off, S. indica was recovered for 1 hour. 

In unreported studies, in which agar plates 
inoculated with Brucella abortus , strain A-19, 
or S. indica were placed in a walk-in incubator 
room equipped with UV lamps, we have ob- 
served that those agar plates placed 3 feet 
or closer to the lamps must be shielded contin- 
uously from the radiations to prevent inhibition 
of colony growth. Since 2537A radiations will 
not penetrate ordinary glassware, colony 
inhibition at distances shorter than 3 feet is 
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ment of tlie air and exposed surfaces during 
periods when the room is unoccupied. Lamps 
can also be turned on in case of accidental spill- 
age of infectious materials and just before or 
during pouring of sterile media. We recom- 
mend that ceiling lamps be located to provide 
an intensity of 5 to 10 microwatts per sq. cm. 
on exposed floor surfaces. 

Experiments were conducted in four rooms to 
determine the reduction in normal airborne bac- 
teria when two 30-watt UV lamps, attached on 
the ceiling of each room, were turned on for 1 
hour. Doors and windows of the rooms were 
closed and activity held to a minimum during 
the experiments. Air in the room was sampled 
for bacterial content with sieve samplers before, 
during, and after the 1-hour ultraviolet treat- 
ment. Samples were taken at the tabletop level 
with each sampler shielded from direct radia- 
tion. The experiment was repeated three times 
in each laboratory: the averaged results are 
shown in table 5. 

One hour irradiation resulted in an SC-per- 
cent decrease in normal airborne bacteria. 
Common spore-forming bacteria were predomi- 
nant in the UV-on samples. The number of 
airborne bacteria increased shortly after the 
lamps were turned off. 

Walk-In Incubators 

Conditions in walk-in incubators are gen- 
erally favorable for the survival or growth of 


contaminating micro-organisms. Since incuba- 
tors usually are not ventilated, the microbial 
population may be quite high. When infectious 
cultures are incubated, escape of pathogens 
from broken flasks or from flasks with missing 
stoppers may constitute a hazard to persons 
entering the incubator. Breakage or spillage 
on a shaking machine or from a culture aeration 
apparatus may be especially dangerous. 

Evaluation studies were made of the effec- 
tiveness of ultraviolet radiations in reducing 
surface and airborne microbial flora in a 9 x S 
foot walk-in incubator room with an 8-foot ceil- 
ing. Triplicate samples of air and surfaces in 
the room (30° C.) were taken for 6 days under 
three separate conditions and examined for 
common bacteria and fungi. The conditions 
were: 

1. Control — no ultraviolet. 

2. Indirect ultraviolet — one 17- watt cold 
cathode TJV lamp mounted 8 inches below the 
ceiling in the center of the room and shielded 
to irradiate upwards. 

3. Indirect and direct ultraviolet — condition 
(2) plus one 17-watt lamp mounted 12 inches 
below tire ceiling and irradiating downward. 

With indirect ultraviolet, radiation of from 
S to 35 microwatts per sq. cm. (due mostly to 
reflectance) was present on the upper shelves 
in the room, but no radiation reached the floor. 
When both lamps were burning, 17 to S2 micro- 
watts per sq. cm. of radiant energy was present 
on the shelves, and the exposed floor area re- 


Table 4. Bacteriological tests of an ultraviolet door barrier 





Cloud concentration per 
cubic foot of air 

Percent 

Test conditions 

Point of nebulization 
of Serratia indica 

Position of sieve 
samplers 

At neb- 
ulizing 

At collection point 
by sieve samplers 

efficiency 
of UV 
door 
barrier 




point 

UV on 

UV off 



Positive pressure 

Negative pressure 

40 I 

0 

5. 4 

100 

Outside door opened 10 
times. , . „ 

Two entrances and two 
exits by man. 

side. 

Negative pressure 
side. 

Negative pressure 

side. 

Positive pressure 
side. 

Positive pressure 
side. 

214, 000 

214, 000 

0. 2 

23. 2 

rfranisms 

58 

17 S 

Dassine tl 

90.7 

92.5 

hrough the 


Note: No S. Mica appeared m chutes at i c fm. Liquid impingers were used to determine o 

barrier were coUected wlt \ s . le Y® at the point of nebulization. The collection efficiency of these samplers 

Limbed 45 t0 70 PeTCBnt SI6Ve 
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In New Jersey, allocation of State funds to local projects is proving 
successful in assisting control of chronic illness. 


State Grants for Local Projects 
in Chronic Illness Control 


By A. L. CHAPMAN, M.D., M.P.H., and DANIEL BERGSMA, M.D., M.P.H. 


“The growing problem of prevention, detection, 
and care of chronic illness, which is of such a 
character as not to be exclusively medical, educa- 
tional, or welfare, has reached such proportions in 
this State as to require the participation of the State 
and of the agencies administering public health, 
education, and welfare within the State, and it has 
been declared by statute to be the public policy of 
this State that the responsibility therefor must be 
shared by the State and the counties and the several 
municipalities and health districts and voluntary 
agencies and institutions within the State and the 
public at large.” 

T HIS statement of public policy is taken 
from the Prevention of Chronic Illness Act 
of New Jersey. It represents another evolu- 
tionary step in the development of a chronic 
illness control program in this State — a pro- 
gram which began in 1919 when the Governor 
appointed a Temporary Committee on the 
Chronic Sick. The Prevention of Chronic Ill- 
ness Act, passed in 1952, also called for the es- 
tablishment of a division of chronic illness con- 
trol in the State health department, the appoint- 


■Or. Chapman is Public Health Service regional 
medical director. Region 11 of the Department of 
Health, Education, and Welfare, New York City. 
He was at one time chief of the former Division of 
Chronic Disease Control, Public Health Service. 
Hr. Rergsma is State health commissioner of New 
Jersey. 
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ment of an Advisory Council on the Chronic 
Sick, and the selection of a Committee of Tech- 
nical Advisors. 

In December of 1952, the Governor called the 
first of a series of governor’s conferences on 
chronic illness. This conference served to focus 
the attention of both professional and non- 
professional health leaders on the importance of 
the chronic illness problem and the need for 
concerted effort to solve it. Following this 
conference the decision was made to allocate 
State chronic illness funds to local sponsors. 

State aid for locally sponsored projects was 
not a new concept in New Jersey. The basic 
laws of that State emphasize “home rule.” The 
State health department has for several years 
contracted with local health departments for 
the provision of certain local health services. 
This policy, with only one important change, 
was simply extended to cover services for the 
chronically ill. The chronic illness grants-in- 
aid, however, are not limited to local health 
departments as are other grants-in-aid. Local 
boards of chosen freeholders, local nonprofit 
hospitals, and local voluntary agencies also can 
sponsor chronic disease grant-in-aid projects. 

Contract Specifications 

Contracts covering the State-local grants-in- 
aid are between the State health department 
and the local sponsor. They call for the pro- 
vision of specific services in return for a grant- 
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presumably due to the longer wavelengths 
emitted by the lamps. Ultraviolet radiation is 
not recommended for incubators if it is criti- 
cally important to preserve the genetic or nu- 
tritional characteristics of the micro-organisms 
in use. 

Safety Measures 

Skin or eye protection is not usually required 
for persons walking through ultraviolet bar- 
riers. Protection is required, however, for per- 
sons exposed to the radiation for longer than 
a few seconds. Personnel must be trained not 
to look at the UV lamps and not to loiter in an 
irradiated area. We recommend that warning 
signs and small blue indicator lights and 
switches be placed at each installation. 

A regular maintenance program for lamp 
testing and cleaning is necessary. Lamps 
should be turned off and wiped with a soft 
cloth wet with alcohol. The frequency of clean- 
ing will vary according to the conditions, but 
in any case the interval between cleaning should 
not be greater than 2 weeks. Of course, good 
training and good laboratory housekeeping is 
of prime importance in preventing the escape 
of harmful organisms from infectious disease 
laboratories. 


Conclusion 

Ultraviolet radiation can be used around 
doorways and in airlocks to separate areas of 
unequal infectious risk and to reduce the num-. 
ber of infectious micro-organisms and general 
contaminants in laboratories and in walk-in 
incubators. 
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Methodology Research Award 

Nominations for the Fifth Kimble Methodology Research Award 
are being accepted until June 1, 1956. This award is given in recog- 
nition of scientific investigations affecting public health laboratory 
techniques. 

For rules governing nominations and information on nomination 
procedures, write to Dr. Thomas S. Hosty, chairman, Nominating 
Committee, Kimble Award, Bureau of Laboratories, Alabama State 
Department of Health, Montgomery 4, Ala. 


Public Health Reports 


336 



A significantly largo sum of money lias been 
allotted to a medical center to provide screen- 
ing services to patients of private physicians 
upon request. Five outpatient alcoholism 
clinics have been started in local hospitals. 

Other local projects being developed through 
the grants-in-aid program include inultiphasic 
screening of State employees, cervical cancer 
screening in demonstration hospitals, and 
screening for hearing defects and the rehabili- 
tation of the hard of hearing in two hospitals. 

This is not a complete list of the many local 
chronic disease projects in which the New Jer- 
sey State Health Department is participating. 
However, it does serve to indicate how quickly 
and effectively a large number of institutions, 
agencies, and people can become involved in 
developing local services for the chronically ill 
through the expenditure of a relatively small 
amount of money. 

The chronic illness activities of the State 
health department are not limited to the allo- 
cation of grants : in-aid. The division of 
chronic illness control is responsible also for 
coordinating all health services which are de- 
signed to assist the chronically ill, for public 
and professional education, and for planning a 
long-range coordinated control program. 

Achievement of Objectives 

The operation of a grant-in-aid program in 
no way negates the need for basic research work, 
the objective of which is to determine the causes 
of the degenerative and malignant diseases. 
Nor does it prevent the normal entrance of 
many nonsubsidized individuals, agencies, and 
institutions into the field of chronic illness con- 
trol. The program does favor the more rapid 
achievement of several important public health 
objectives : 

1. It almost automatically enlists the interest 
and support of many professional people in lo- 
cal chronic illness control activities. 

2. It multiplies the resources and personnel 
engaged in chronic illness control. 

3. It offers new opportunities for learning 


how to provide local services that are better de- 
signed to find, treat, and rehabilitate the chron- 
ically ill. 

4. It builds on spontaneous local interest 
where it exists. This tends to insure the efficient 
and economical administration of projects and 
favors their continuance when State aid is with- 
drawn. 

5. It permits the State health department to 
exert leadership in the evolution of the chronic 
illness control program by selecting from among 
the many local applicants those that can con- 
tribute most effectively to the planned state- 
wide program. 

The rapid expansion of interest in New Jer- 
sey in chronic illness control is evidenced by the 
increasing popularity of the several governor’s 
conferences which have been held since the 
original conference in 1952. Subsequent con- 
ferences have been held on diabetes, cardio- 
vascular diseases, alcoholism, and new horizons 
in chronic illness control, including rehabilita- 
tion. All of these conferences have attracted 
large audiences and have resulted in excellent 
publicity. As a result, where originally there 
was a dearth of local applicants for the grant- 
in-aid funds, there now is a plethora. 

The State-local chronic illness grant-in-aid 
mechanism in New Jersey is succeeding in in- 
creasing the number and quality of services 
offered locally to persons with chronic illness. 
Its important features are its simplicity of oper- 
ation and its persuasiveness in obtaining the 
participation of local people in the solution of 
their own problems. Other State health de- 
partments might find that their chronic illness 
program can be accelerated by the adoption of 
the grant-in-aid mechanism. 

Chronic disease grants-in-aid have proved to 
be, in part at least, an answer to a statement 
the Governor of New Jersey made in 1952: 
“Unless something is done by the way of ef- 
fective prevention, there must inevitably be 
greater outlays for institutional care, and we 
must bear all the additional social costs — the 
costs in human suffering and in damaged fam- 
ily relationships.” 



in-aid, which may be in the form of money, per- 
sonnel, or equipment. 

When a grant-in-aid provides for the em- 
ployment of personnel, the local sponsor re- 
cruits, hires, and supervises the personnel. This 
arrangement has proved to be more satisfactory 
than the assignment of State health department 
personnel to local projects because it gives the 
local agency a greater sense of responsibility 
for the project and because other employees 
accept the new employees as a part of their 
organization, subject to the same personnel poli- 
cies. To insure the employment of qualified 
personnel, the State health department includes 
in the contract basic minimum qualifications for 
positions covered in each contract, based on 
State civil service standards. These qualifica- 
tions must be met by employees recruited by 
local sponsors. 

At periodic intervals the State health depart- 
ment checks the local program to make sure 
that the services contracted for are being 
provided. 

Each contract provides for a specific termina- 
tion date for State aid, after which the project 
must be maintained solely by the local sponsor. 
Gradual amortization is usually achieved. The 
contract may be terminated by either party 
60 days after written notification has been 
given. It provides for quarterly payments to 
reimburse the local sponsor for actual expendi- 
tures, and it calls for the submission of quar- 
terly reports to the State health department. 

The contract also requires that the sponsor 
maintain proper records, make expenditures in 
accordance with budgets approved by the State 
health department, and accept general super- 
vision and consultation by the State health 
department. 

Federal grant-in-aid funds allocated to the 
State health department for the control of heart 
disease, cancer, and tuberculosis are not in- 
cluded in the State-local chronic illness grants- 
in-aid. They are allotted to local sponsors in 
much the same manner as State funds but under 
separate contracts. A single local sponsor may 
enter into one or more contracts with the State 
health department for the State-derived funds 
and also one or more contracts for federally 
derived funds. 


Scope of Program 

The following table shows the planned ex- 
penditures for chronic illness grant-in-aid 
funds during the fiscal year 1955-56. In con- 
formance with the Prevention of Chronic Ill- 
ness Act, the expenditures are broken down into 
five general categories : 

Category Amount cent 

Early detection $102, 685 56 

Prevention L 2 500 1 

Public health nursing and home- 
maker services 13,300 7 

Rehabilitation 47, 160 25 

Research 2 20,049 11 

Total 185, 694 100 

1 Primary prevention only. 

2 83,400 was allocated directly for research. In 
addition, 10 percent of the funds originally allocated 
for early detection and 10 percent of the funds originally 
allocated for rehabilitation were transferred to the 
research category. 

To illustrate the diversity of activities and 
the broad geographic coverage that can be 
achieved by the use of State-local grants-in-aid, 
a few of the projects that have been or are 
being undertaken are mentioned. 

Nine local hospitals have been assisted m 
developing multiple screening services for hos- 
pital personnel and all persons admitted to the 
hospital. Four hospitals are utilizing State 
aid to develop rehabilitation services. Two 
hospitals are engaged in evaluating screening 
tests related to diabetes control. Four com- 
munity hospitals have made pilot studies of 
rheumatic fever prophylaxis. 

The need for including bedside nursing 
among the services routinely offered by public 
health nurses has been recognized, and a study 
has been authorized to develop this type of 
program conversion. Seven community home- 
maker services are now functioning in New 
Jersey. One of these, organized on a county 
basis, is being assisted with a grant-in-aid to 
demonstrate the importance of a trained med- 
ical social worker in this field. 

Two large projects are providing rehabilita- 
tion services in county institutions and hospital 
centers. For these projects, the grants-in-aid 
are in the form of trained personnel and labor- 
saving equipment. 
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ized sanitation program, that is, a program car- 
ried out by generalized, rather than specialized, 
personnel. However, both specialized pro- 
grams and generalized programs have advan- 
tages and disadvantages. Which of the two is 
the more economical in terms of botli cost and 
effectiveness remains to be determined. 

All activities can be carried out by specialized 
personnel, but the data in table 3 indicate that 
certain activities are more often carried out by 
specialized personnel than others. Activities 
in the following areas were reported specialized 
by more than half the departments : plumbing, 
milk, pest and vector control, animal disease 
control, and industrial health. 


Table 1. Comparison of the 1951 and 1954 
groups of local health departments included 
in the studies 


• 

Population served 

Number of 
departments 
reporting 

Departments 
reporting 
in both 1951 
and 1954 

1951 

1954 

Num- 

ber 

Per- 

cent 

of 

1954 

less than 100.000 

3 

3 

1 

33 

100,000-199,999 

13 

8 

3 

27 

200,000-499,999 

15 

10 

6 

60 

500,000 or more 

10 

14 

1 11 

79 

Total. 

41 

35 

21 

60 


1 Dallas, Tex., St. Louis County, Mo., and Jefferson 
v-ounty, Ala., were reported in the 200,000-499,999 
tiro up m 1951 and in the 500,000 or more group in 1954. 


Although there are certain activities that are 
more amenable to generalization than others, 
the data in table 4 suggest that there may also be 
budgetary reasons for generalization. When 
grouped according to the percentage of activi- 
ties specialized, the health departments varied 
ittlo in the average number of activities per- 
onned. However, the average per capita 
udget and the average per capita expenditure 
pei activity were nearly twice as much for the 
departments having the highest degree of 
specialization as for those with the least degree 
°f specialization. 

It would be presumptuous to conclude from 
t lose few data that an activity performed under 


Background of Report 

This paper is based on an excerpt from a report of 
the Executive Committee of the Conference of Mu- 
nicipal Public Health Engineers. In addition to 
the material presented here, the report includes 
information on such items as salaries for directors 
of sanitation, sanitary engineers, sanitarians, and 
sanitary inspectors; policies on pay increases, holi- 
days, overtime, vacations, sick leave, pensions, and 
reimbursement for transportation; professional 
background, educational level, and age distribution 
of professional sanitation personnel; and the number 
of clerical personnel in sanitation departments. 

The study was initiated in 1954 by P. W. Purdom, 
director of the division of air pollution control and 
environmental sanitation, Philadelphia Department 
of Public Health, when he was chairman of the 
Conference of Municipal Public Health Engineers. 
The data were analyzed and compiled in report form 
by Walter A. Lyon, assistant chief of the environ- 
mental health section, Philadelphia Department of 
Public Health, and a member of the Conference of 
Municipal Public Health Engineers. 


a generalized program costs less than the same 
activity under a specialized program. Never- 
theless, such a conclusion would be supported 
to some extent by Fisher’s observation that 
nearly one-tliird of a sanitarian’s time is spent 
in travel (3) . In a generalized program, the 
amount of travel is considerably reduced be- 
cause (a) each sanitarian can cover a smaller 
geographic area and (b) overlapping of the 
same travel route by two or more sanitarians 
rarely occurs. To reach any valid conclusions 
concerning the economy of a generalized pro- 
gram, we would have to know more about the 
program coverage and the effectiveness of the 
activities in comparison with these facets of a 
specialized program. 

Program Costs 

Comparison of budget figures for environ- 
mental health programs in various health de- 
partments needs to be approached with caution, 
particularly when the departments vary widely 
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Environmental Health Program and Budget 
in Local Health Departments, 1954 


D ATA on the administration of environ- 
mental health services in local health de- 
partments were obtained during 1954 by means 
of questionnaires sent to all members of the 
Conference of Municipal Public Health Engi- 
neers. Of the 39 replies received from mem- 
bers associated with local programs, 35 provided 
information with sufficient detail and complete- 
ness to be used in the study. 

In a similar study in 1951, data were ob- 
tained from 41 local health departments. Many 
of these data are used here for comparison. 
However, because not all the departments that 
reported in 1951 were included in the 1954 
study, comparisons between the two studies are 
not entirely valid. As shown in table 1, only 
21 of the 41 departments that reported in 1951 
also reported in 1954. There is more overlap 
among the departments serving populations of 
200,000 or more than there is among the smaller 
departments. 

Generally speaking, the proportion of large 
health departments in both the 1951 and the 
1954 samples is greater than the proportion 
in the total number of local health departments. 
For example, in 1951 local health departments 
serving populations of 500,000 or more repre- 
sented 2.2 percent of all full-time local health 
departments (1 ) . In the 1951 study, they rep- 
resented 24 percent of the sample, and in the 
1954 study, 47 percent. 


Program Coverage 

To obtain a picture of the program coverage 
m-ovided by the 35 local health departments, 
analyses were made on the basis of 16 major 


classifications, as shown in table 2. A health 
department was credited with an activity only 
if a comprehensive program was indicated. For 
example, animal disease control had to include 
more than just animal bite investigation. 

Most of the departments (more than SO per- 
cent) maintained routine inspection activities 
with respect to water, sewage, bathing places, 
food, and milk. More than half of the depart- 
ments reported inspection activities in refuse 
disposal, meat, pest and vector control, institu- 
tions, and schools ; and more than a quarter re- 
ported programs in housing, barber and beauty 
shops, air pollution, and industrial health. 
There seems to have been a significant increase 
in the number of departments reporting routine 
housing and air pollution control activities in 
1954 as compared with 1951. 

Some of the more recently recognized en- 
vironmental health activities were being con- 
ducted by the following percentages of health 
departments : noise control, 24 percent; noxious 
weed control, 15 percent; home accident pre- 
vention, 27 percent; radiation protection, 35 
percent. 

In most of the program areas, fewer depart- 
ments provided consultation services than rou- 
tine inspection services. Exceptions to this 
were programs in plumbing, pest and vector 
control, animal disease control, air pollution 
control, and industrial health. 

Of particular interest was the information re- 
ported on the degree of specialization in the ad- 
ministration of routine environmental health 
activities. In recent years there has been a 
trend in some departments toward a general- 
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capita sanitation, program budgets. This ex- 
ception was the 200,000-499,999 population 
group, for which the average per capita sanita- 
tion budget increased significantly between 
1951 and 1954. As pointed out earlier, 6 of the 
10 departments in this group reporting in 1954 
also reported in 1951, and 3 of the remaining 4 
reported considerably lower than average per 
capita sanitation budgets. Hence, most of the 
departments in the 200,000-499,999 group ap- 
parently received a significant increase in their 
sanitation program budgets during the 1951- 
54 period. That observation is substantiated 
by the fact that this group of departments was 


the only one that reported, a reduction in popu- 
lation per professional sanitation worker — 
from 15,300 to 14,500 — between 1951 and 1954. 
For all departments, the population per profes- 
sional sanitation worker increased from 13,300 
in 1951 to 16,900 in 1954. 

The 1954 average per capita sanitation pro- 
gram budget of 44 cents is four times the aver- 
age amount (11 cents) spent by State health 
departments for environmental health services 
in 1950 ( 3 ) . Environmental health divisions in 
local health departments absorbed, on the aver- 
age, 25 percent of the total health department 
budget, whereas in State health departments 


Table 4. Average per capita budget, average population served per professional worker, average 
number of activities, and average per capita cost per activity for 35 local health departments 
grouped according to degree of specialization, 1954 


Percent of activities specialized 

Number of 
health de- 
partments 

Average per 
capita 
budget 

Average 
population 
per pro- 
fessional 
worker 1 

Average 
number of 
activities 

Average per 
capita cost 
per activity 

0-24.9... _ 

14 

SO. 307 
. 488 

22, 000 
14, 300 
12, 250 
12, 300 

8. 4 

$0. 037 
. 048 

25-49.9.... 

13 

10. 0 

50-74.9.. . 

4 

639 

9. 8 

. 065 

75-100.0 

4 i 

. 576 

8. 3 

. 070 




1 A11 sanitation personnel, except clerical and labor. 


Table 5. Budget data for local health departments, by population served, 1951 and 1954 


l-t 


cj 


Per capita budget 


Population served 


Les3 than 100,000___ 

100,000-199,999 

,200,000-499,999 

500,000 or more 

All departments. 


Year 


/ 1951. 
\1954. 

f 1951 _ 
11954. 

J1951. 

\1954. 

/ 1951. 
11954. 

/ 1951. 
\1954 


Number of dep 
ments reporting 

Average 

Maximum 

Minimum 

Total 

Sanitation 

Percent sani- 
tation of 
total 

Total 

a 

.2 

c3 

* *H 

cj 

m 

1 u-i 

a o 

m R 

+* <=>_ | 
<l> T: : 

p c3 o 

Ph 

Total 

. . 

Sanitation 

Percent sani- 
tation of 
total 

3 

$1. 75 

$0. 37 

21. 2 

$2. 75 

SO. 65 

23. 6 

$0. 60 

SO. 16 

26. 7 

3 

1. 40 

. 34 

24. 3 

1. 95 

. 51 

33. 9 

. 75 

. 18 

17. 2 

11 

1. 47 

. 39 

26. 5 

2. 85 


35. 8 

. 66 

. 17 

25. 7 

8 

1. 70 

. 39 

22. 9 

2. 59 

. 56 

41. 2 

1. 11 

. 19 

14. 5 


1. 17 

. 33 

28. 3 


. 45 

22. 3 

. 68 

. 15 

22. 1 


1. 62 

. 53 

32. 7 

2. 56 

. 96 

87. 7 

■ 84 

. 19 

13. 0 

8 

1. 86 

. 45 

24. 2 


. 69 


1. 20 

. 29 

24. 1 

14 

1. 73 

. 43 

24. S 


. 88 


. 60 

. 11 

10.8 

32 

1. 50 

. 38 

25. 4 



35. 8 

\ 60 

. 15 

22. 1 

35 

1. 66 

. 44 

26. 5 


. 96 

87. 7 

. 60 

. ii 

10. 8 
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Table 2. 


Types of services provided by local health departments in specified 

tion activities, 1954 


environmental sanita- 


Activity 

Routine inspection 
service 

Consultation service 

Routine inspection 
and consultation 
service 


Number 

Percent 1 

Number 

Percent 1 

Number 

Percent 1 

Water 

30 

S 

30 
32 
19 
34 
25 

31 
19 

3 



74. 4 
28. 6 
68. 6 
51.4 
51. 4 

22 

62.9 

Plumbing 


•Jt) 

Sewage ■ 



2 

20 

15 

11 

13 

8 

13 

5. 7 

Bathing places _ 

91. 5 
54. 2 
07 n 


57. 1 

42.9 
31.4 

37.1 

22.9 

37.2 

Refuse disposal. _ 


Food 


Meat 

71. 4 
SS. 5 
54. 2 
& 6 
45. 7 
25. 7 
60. 0 
65. S 
28. 6 
28. 6 


4 U. U 

Milk __ 


o4. o 

Pest and vector control. ... 

24 

68.6 

20.0 

Animal diseases 


Ox O 
8.6 

Housing. . 

16 

9 

21 

23 

10 

10 

10 

7 

•i 

7 

Barber and beauty sliops. . . 

20. 0 

11.4 
25.7 

31.4 
20.0 
14.3 

Institutions 

17 

17 
15 

18 

9 

Schools.. .. 


Air pollution ._ 

42. 9 
51. 4 

7 

Industrial health 





- 1 All 35 health departments— 100 percent. 


in terms of population served and scope of pro- 
gram, as do those included in this study. Nev- 
ertheless, such data give some idea as to the 
amount people are willing to pay for environ- 
mental health services. 

Budget data for the 35 local health depart- 
ments, which served populations ranging from 
18,000 to 2,000,000, are given in table 5. The 
average per capita sanitation program budget 
was 4-1 cents, with a range of 11 cents to 96 cents. 
Although the variation was rather wide, there 
were health departments in each population 
group with budgets near each end of this range. 
Environmental health divisions which were on 
the lower end of the per-capita-budget scale 
were also receiving a smaller portion of the 
health department budget. For example, en- 
vironmental health divisions that reported a 
budget of less than 25 cents per capita received 
a median 18 percent of the health department 
budget, whereas those with a budget of 75 cents 
or more per capita received a median 40 percent 
of the health department budget. 

The average per capita cost per sanitation 
activity was 4.8 cents. (As used here, and else- 
where in tins report, “activity” refers to such 
program classifications as those listed m tables 

1 r„?i„pariBO» with the 1951 data, tl.e budget 


data reported by 32 health departments in 1951 
are also given in table 5. The average per 
capita health department budget was somewhat 
greater in 1954 than in 1951 for the larger de- 
partments. However, with the exception of 
one population group, there was little differ- 
ence between the 1951 and the 1954 average per 


Table 3. Degree of specialization in environ- 
mental sanitation activities, 1954 


Local health departments 
reporting 


Activity 


Total 

number 


Number 

special- 

ized 


Percent 

special- 

ized 



30 

4 


S 

5 


30 

4 


32 

4 


19 

0 


34 

13 


25 j 

12 

Milk 

31 

27 

Pest and vector control — 

19 

3 

11 

3 


16 

G 

Barber "and beauty shops. 

9 

21 

1 

1 


23 

O 


10 

0 

industrial ne - 

1° 

6 


| 



13 

63 

13 

13 

0 

3S 

48 

90 

5S 

100 

38 

11 

5 

9 

0 

60 
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Most of the recent reports on infectious hepatitis epidemics have 
concerned children in schools and institutions. The subjects of the 
epidemic in the Elgin State Hospital were adult mental patients. 


Infectious Hepatitis Epidemic 
in a Mental Hospital 

By OTTO L. BETTAG, M.D., FREDERICK PLOTKE, M.D., 
WERNER TUTEUR, M.D., and GUDRUN HERBORN, M.D. 


D ISCOVERY of any communicable disease 
in a mental hospital is cause for special 
concern. The inability or reluctance of many 
patients to verbalize their physical complaints 
frequently minimizes or rules out the possibility 
of early discovery and treatment. Then, too, 
overcrowded living quarters, intimate contact, 
and promiscuous defecation habits are condu- 
cive to the extension of communicable disease. 

For a disease such as infectious hepatitis, 
poor personal hygiene and resultant unsanitary 
conditions constitute particularly formidable 
obstacles to the development of effective control 
measures. Certain segments of the patient 
population, by the very nature of their mental 
illness, are unable or unwilling to cooperate 
fully in control measures necessary to reduce 
the danger of an epidemic. 

Thus, at Illinois’ Elgin State Hospital for 
the mentally ill, about 40 miles northwest of 


frc. Bettag is director of the Illinois Department of 
Public Welfare. Dr. Plotke, chief of the depart- 
ment s public health service, ivas recently appointed 
ussistant clinical professor of preventive medicine 
at the Slritch School of Medicine, Loyola University. 
Dr. Tuteur is clinical director and Dr. Herborn is 
staff physician at the Elgin State Hospital in Illinois. 


Chicago, such conditions contributed to the 
spread of infectious hepatitis cases, which oc- 
curred in unprecedented number from October 
20, 1953 to March 15, 1954. Altogether there 
were 100 cases in the adult patient population 
of about 6,800 (see table). 

Ninety-five of the 100 cases occurred in three 
overcrowded cottages on the north side of the 
grounds, Hirsch, Holden, and Hawley, housing 
regressed and untidy women patients. The re- 
maining 5 cases occurred in 4 widely scattered 
cottages and wards for men, located on the 
opposite side of the grounds (fig. 1). Two of 
the men’s cottages, Wilson, 1 case, and Kil- 
bourne, 2 cases, housed deteriorated and untidy 
patients. 

In general the epidemic did not follow a defi- 
nite pattern. Explosive outbursts in the three 
women’s wards were followed by a leisurely de- 
velopment of secondary cases. Among the men, 
3 of the 4 wards developed no additional cases. 
Brodribb ( 1 ) and others have noted the ap- 
pearance of cases in periodic batches, approxi- 
mating monthly intervals. 

The highest concentration of cases appeared 
at Hirsch Cottage, where the first two cases 
were found on October 20, 1953. From that 
date until February 13, 1954, there were 62 in- 
fectious hepatitis cases among the 267 severely 
regressed residents, an attack rate of 23 percent 
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only i percent of the total health department 
budget was spent for environmental sanitation 
in 1950 {!/.). Although State expenditures for 
all health services increased by 245 percent dur- 
ing the period 1940 to 1950, expenditures for 
environmental health increased only 31 percent. 
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Constitutionality of Temporary Committal 
Of the Mentally III by Medical Certification 


The Supreme Judicial Court of Maine in the 
case of In re Opinion of the Justices, 117 A. 2d 
63 (May 18, 1955), has held that a statute r 
may constitutionally provide for the temporary 
confinement (35 days) of a mentally ill person 
who is certified by a physician as being “likely 
to injure himself or others if not immediately 
restrained” provided that the statute also pro- 
vides adequate methods by which persons so 
hospitalized may “institute (judicial) proceed- 
ings to test the necessity of their commitment.” 

This question was presented to the court by 
a request for a declaratory judgment on the 
constitutionality of a proposed bill governing 
the commitment of the mentally ill. In a prior 
decision, Appeal of Sleeper, 87 A. 2d 115, 
this court held that where, as here, the tempo- 
rary confinement is not ancillary to the institu- 
tion of judicial proceedings the law requires 
that the person hospitalized be given an oppor- 
tunity to institute judicial proceedings to test 
the necessity of his confinement and that this 
need is not satisfied by the availability of the 


writ of habeas corpus. . 

In the present case, the proposed bill adopted 
the language of aee.iou 17 of *e Draft Aet 


Governing Hospitalization of the Mentally 111 
(Public Health Service Publication No. 51). 
It provides that a patient who applies for his 
release shall be released within 48 hours unless 
the superintendent of the hospital certifies to a 
court of proper jurisdiction that in his opinion 
such release would be unsafe to the patient or 
others. In this case the patient may be de- 
tained for the length of time, not exceeding 
5 days, necessary to institute judicial commit- 
ment proceedings. 

Assuming, as this court apparently did, that 
the “temporary” 35-day commitment involved 
in this case must meet the same due process 
requirements as an indefinite hospitalization 
by medical certification, the court appears to 
have taken a different view than that adopted 
by the Supreme Court of Missouri in Missouri 
ex rel. Fuller v. Mullinax, 269 S. W. 2d 72 
[Public Health Reports, October 1954, p. 982) . 
That decision declared that such indefinite 
hospitalization without an opportunity for 
prior judicial proceedings was unconstitutional 
despite the presence of the remedies provided 
for by section 17 of the Draft Act. 
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Figure 1 . Patient residences at Elgin State Hospital, Illinois. 



1. Administration Bldg., B I 16. Burr II Cottage 28. Hawley Cottage 

3. General Hospital 18. Kilbourne Cottage 30. Hirsch Cottage 

9. Annex 19. Wilson Cottage 31- Holden Collage 


sea, and diarrhea. Jaundice was observed in 
about one-third of the cases. All contacts, resi- 
dents as well as employees in wards housing 
patients with infectious hepatitis, were given 
screening tests, including cephalin flocculation 
and urine urobilinogen. Eesidents exhibiting 
suspicious clinical or laboratory findings of the 
infection were sent to bed for observation pend- 
ing confirmation of the diagnosis- 

On discovery, the patients with infectious 
hepatitis were isolated and the affected cottages 
were quarantined. With the exception of the 
administration of gamma globulin and achro- 
mycin and special regimens for the acutely ill, 
the treatment and control measures were similar 
at the isolation units. 

Preventive measures included separate gar- 
bage disposal and linen pickup. Food was 
served on disposable paper dishes. The basic 
treatment plan was relatively simple. It con- 
sisted of strict bed rest, a diet high in proteins 
and carbohydrates and low in fat content, a 
daily subcutaneous injection of 100 mg. of vita- 
min B„ and intravenous injection of iso- 
tonic fluids when there were indications of 
dehydration. 


For Hawley and Holden hepatitis patients, 
an isolation unit was established at Hawley 
Cottage. The mounting number of Hirsch 
patients required various arrangements for 
their isolation and care. 

Shortly after the discovery of the first two 
cases at Hirsch on October 20, a special isolation 
unit was set up within the cottage, and the 
cottage was placed under modified quarantine. 


Figure 2. Distribution of infectious hepatitis 
eases at Hirsch Cottage. 



1953 195-4 
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(fig. 2) . The rated bed capacity is S3 patients 
per unit. 

Holden Cottage, adjacent to Hirsch, bad the 
second highest attack rate, S.7 percent. From 
February 8 to March 15, 1954, 17 cases occurred 
among 194 aged, ambulatory, deteriorated 
women patients. The rated bed capacity of this 
cottage is 96 patients. 

At Hawley Cottage, separated from Hirsch 
by cottages and grounds, 16 infectious hepatitis 
cases were observed from February 2 through 
February 20, 1954. These cases involved 6.5 
percent of the 244 generally elderly and dis- 
turbed patients in the cottage. Like Hirsch the 
rated bed capacity is S3 patients per unit. Fig- 
ure 3 shows the distribution of cases at Holden 
and Hawley. 

Single cases occurred at Wilson Cottage De- 
cember 15, 1953, and the annex, December 23. 
Two cases occurred at Kilbourne Cottage Janu- 
ary 14, 1954, and one case at B I, a ward in the 
administration building, January 17. 

Ho infectious hepatitis was found in any of 
the hospital employees or any of their family 
members. Approximately 1,000 employees 
working on a 7-day 3-shift schedule look after 
the welfare of the patients. The personnel live 
on the grounds, in the city of Elgin, or in the 
surrounding area. They were permitted to cir- 
culate freely on the grounds and in the town. 

The employee experience at Elgin varies from 
that noted by Capps and associates (%') in an 
orphanage for children under 3 years of age. 
Over a period of 8 years, 72 student nurses and 
3 other adults contracted infectious hepatitis 
from the children. Outbreaks were ultimately 
eliminated by emphasis on aseptic nursing 
techniques. 


lidemiological Investigation 

Upon recognition of the epidemic an irnmedi- 
te diligent investigation was made to discover 
le mode of transmission. The propagation of 
ie infection by a common vehicle was consid- 
red but so far as could be determined the water. , 
ood, and milk supplies were not contaminated, 
“he results of all standard bacteno ogical tes s 
, ere within the accepted normal limits. All 
dumbin'* fixtures are equipped with backflow 
, reventers, and there was no back stoppage m 


the sewage disposal systems on the involved 
wards. Furthermore, only 7 of the 26 cottages 
using the common water supply and sewage dis- 
posal system at the institution experienced an 
outbreak. The individual syringe technique is 
practiced throughout the institution in the im- 
munization program. 

Although no cases were observed among the 
employees, the possibility that they might har- 
bor the virus and unwittingly spread the infec- 
tion was always considered. Employee prac- 
tice of proper hygiene, particularly frequent 
handwashing, was stressed as a precautionary 
measure both for themselves and their patients. 

Despite investigation and followup, the exact 
vehicle of contamination or mode of transmis- 
sion was never ascertained. While the habits 
and practices of the patients lend credence to 
the fecal-oral route, suggested by Liliehfeld and 
others (3) as the general mode of transmission, 
the relatively confined area of the spread of at- 
tack, in the absence of contradictory evidence, 
points to a carrier as the most likely source of 
origin. 


Diagnosis and Management 

It is generally conceded, that although mor- 
tality from infectious hepatitis is low, its pro- 
tracted convalescent period and possible liver 


Age and sex distribution of infectious hepatitis 
patients, Elgin (111.) State Hospital 


Age (years) 

Women 

| Men 

Total 

20-30- - 

10 

0 

10 

31-40- 

22 

2 

24 

41-50 

21 

3 

24 

51-00-.- 

16 

0 

16 

61-70 

12 

0 

12 

71-SO. 

11 

0 

11 

Sl-00--- 

3 

0 

3 

Total 

95 

5 

100 






damage, particularly in adults, warrants care- 
ful and extended followup and treatment in the 
early stages if serious after-effects are to be 
avoided. 

The outstanding and most common clinical 
symptoms among the hepatitis patients were 
fatigue, listlessness, headaches, anorexia, nau- 
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oped subsequently among patients thus treated, 
the last one on February 13, 1954. They oc- 
curred the following dates : 

Date Case * 

Dec. 15-31, 1003 — - - 

Jan. 1-14, 1954 11 

Jan. 15-31, 4 

Feb. 1-13, 1954 1 

No gamma globulin was administered to any 
of the Hawley or Holden residents. But the 
Hawley patients with infectious hepatitis re- 
ceived 2 grams of achromycin daily for 5 days, 
while the other residents received a prophylac- 
tic dosage of 1 gram of achromycin daily for 
10 days. None of the Holden residents received 
achromycin. 

The 171 noninfected residents at the Wilson 
and annex units were given 5 cc. of gamma glob- 
ulin." No further outbreaks were reported at 
either location. 

Neither gamma globulin nor achromycin was 
administered to the residents of Kilbourne and 
of the affected wing of the administration build- 
ing. No new cases were noted at these locations. 

Psychiatric Improvements 

One of the outstanding developments noted 
in the course of the epidemic was a marked 
psychiatric improvement among patients in iso- 
lation wards. Similar improvement was re- 
ported by Galioni and associates (5) in a study 
under comparable conditions. While on isola- 
tion status, the patients enjoyed greater per- 
sonal attention than they ordinarily received in 
the overcrowded units. 

Patients who had been in need of toilet train- 
ing or had been untidy and preoccupied with 
their excretions prior to their transfer to the 
isolation units often conquered these shortcom- 
ings within 48 hours. Many who had been mute 
and uncommunicative and were unable to ver- 
balize attempted to make their wishes known to 
attending personnel within 3 to 5 days after 
arrival. Many months of intensive psycho- 
therapy would have been required to achieve a 
similar reaction. 

This transient improvement was emphasized 
by the relapse of the patients into their former 
condition when special attention and personnel 


were withdrawn on the return of the patients 

to their original wards. 

On the other hand, no further mental de- 
terioration was noted in the patients during oi 
following the disease, even among the senile 
group, although such sequelae were reported by 
Noyes (6‘). 

Summary and Conclusions 

During the fall and winter of 1953-54, 100 
cases of°infectious hepatitis in adult mental 
patients were observed and treated at the Bigin 
(111.) State Hospital. 

The highest incidence of cases, 98 out of 100, 
appeared° in cottages housing the more deteri- 
orated and untidy patients; 62 were discovered 
in a residence for severely regressed women pos- 
sessing poor personal hygienic habits and living 
under grossly overcrowded conditions. 

No uniform pattern of attack could be deter- 
mined such as appearance of groups of cases at 
periodic intervals. 

The lack of incidence among hospital em- 
ployees caring for the patients was ascribed to 
high standards of personal hygiene and sanita- 
tion among the personnel. 

The vehicle of contamination or mode of 
transmission was never ascertained, although 
exhaustive and continued investigation ex- 
cluded, we believe, tlie water and food supplies 
and the sewage disposal system as the source. 
The fecal-oral route is suspected, but the area of 
spread also points to person-to-person contact 
with a carrier as a likely mode of transmission. 

Marked psychiatric improvement was ob- 
served among patients transferred from over- 
crowded wards to isolation units or convalescent 
centers where they received greater individual 
attention and consideration. The gains were 
lost on return to tlieir regular quarters. 

The success reported with the use of gamma 
globulin in the early exposure stage during 
similar epidemics was not duplicated at Elgin 
Hospital. Thirty-seven cases developed at 
Hirsch Cottage during a period of 61 days fol- 
lowing inoculation. Equivalent cessation of 
the secondary attack rate was experienced at 
Hawley and Holden where no gamma globulin 
was given. No spread of the disease occurred at 
the units housing the sporadic cases regardless 
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Figure 3. Distribution of infectious hepatitis 
cases at Hawley and Holden Cottages. 



Week 

ending ^ ^4 21 ^ 14 21 


1954 


Patients were not permitted visitors from inside 
or outside the institution grounds, nor were they 
permitted to leave the cottage. 

After December 1, 1953, when 10 Hirscli resi- 
dents had developed the disease, all the sick 
patients were transferred to the institution’s 
acute disease hospital. 

By December 15, when the Hirsch cases 
totaled 25, the limited facilities of the acute 
disease hospital were severely taxed, and the 
infectious hepatitis cases constituted a possible 
hazard to the other hospitalized patients. A 
special isolation unit for Hirsch hepatitis pa- 
tients was set up in Burr II Cottage, an 
infirmary for women on the south side of the 


grounds. 

The Burr isolation ward was created by sub- 
dividing 1 of the 2 dormitories. The entire 
cottage, with an average of 193 patients, was 
quarantined. 

On January 14, 1954, the Hirsch patients, 57 
by this time, were returned to Hirsch Cottage, 
which continued under quarantine. Attending 
nursin <r personnel moved with the patients, and 
a special unit designated for recuperation pur- 
poses functioned until April 18, 1954. 

On arrival at the Burr isolation unit, the 
majority of the patients exhibited mi d symp- 
toms infectious hepatitis-diarrhea and 


vomiting which stopped in a few days. Several 
had a moderate degree of liver enlargement. 

Ten patients were seriously ill upon arrival. 
They developed temperatures ranging up to 
104° F., severe jaundice, diarrhea, and vomiting, 
icterus indexes up to 10, and cephalin floccula- 
tion tests of 4-plus intensity. 

Treatment of the 10 severely ill patients was 
supplemented by 500 mg. of aureomycin admin- 
istered four times a day. Five percent glucose 
in saline infusions, together with vitamins B 
and C, were given when indicated. 

Five of these patients, who exhibited low 
blood pressure, experienced decompensation of 
the cardiovascular system. They received sup- 
portive therapy in the form of digitalis, 
coramine, and caffeine. 

One patient developed severe bilateral paro- 
titis, in all probability caused by inadequate 
oral hygiene. One epileptic in this group con- 
tinued to receive anticonvulsant medication in 
the form of dilantin-sodium and luminal, 1*4 
grains of each three times daily. 

Three of the acutely ill Hirsch patients died. 
For none of these, however, did the clinical rec- 
ords indicate infectious hepatitis to be the pri- 
mary cause of death. Three deaths were also 
reported from the Hawley isolation unit, 2 of 
patients more than SO years olcl and the other 
75. Here again, there was no indication in the 
records that infectious hepatitis was a factor 
in the deaths. 

Gamma Globulin 

Other workers (4) have reported that gamma 
globulin administered during infectious hepa- 
titis epidemics has provided a high degree of 
protection to exposed persons. 

As a preventive measure at Hirsch Cottage, 

5 cc. of gamma globulin was administered to 
each noninfected resident on December 1, 1953. 
Personnel working at Hirsch (and later at the 
other affected cottages) were offered the same 
dosage on a voluntary basis, with most of them 
consenting to the injection. 

On December 14, the remaining 242 nonin- 
fected patients at Hirsch and the employees 
received another 5 cc. of gamma globulin. 

This attempt to control the epidemic was only 
moderately successful since 37 new- cases devel- 
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oped subsequently among patients thus treated, 
the last one on February 13, 1954, They oc- 
curred the following dates: 


Date Oases 

Dec. 15-31, 1053 21 

Jaa. 1-14, 1031 - 11 

Jan. 15-31, 1931 1 

Feb. 1-13, 1931 1 


No gamma globulin was administered to any 
of the Hawley or Holden residents. But the 
Hawley patients with infectious hepatitis re- 
ceived 2 grams of achromycin daily for 5 clays, 
while the other residents received a prophylac- 
tic dosage of 1 gram of achromycin daily for 
10 days. None of the Holden residents received 
achromycin. 

The 171 noninfeeted residents at the Wilson 
and annex units were given 5 cc. of gamma glob- 
ulin.' No further outbreaks were reported at 
either location. 

Neither gamma globulin nor achromycin was 
administered to the residents of Kilbourne and 
of the affected wing of the administration build- 
ing. No new cases were noted at these locations. 

Psychiatric Improvements 

One of the outstanding developments noted 
m the course of the epidemic was a marked 
psychiatric improvement among patients in iso- 
lation wards. Similar improvement was re- 
ported by Galioni and associates (5) in a study 
under comparable conditions. While on isola- 
tion status, the patients enjoyed greater per- 
sonal attention than they ordinarily received in 
the overcrowded units. 

Patients who had been in need of toilet train- 
ing or had been untidy and preoccupied with 
t 'eir excretions prior to their transfer to the 
isolation units often conquered these shortcom- 
ings within 48 hours. Many who had been mute 
3ud uncommunicative and were unable to ver- 
^lize attempted to make their wishes known to 
attending personnel within 3 to 5 days after 
arrival. Many months of intensive psycho- 
herapy would have been required to achieve a 
similar x-eaction. 

This transient improvement was emphasized 
by the relapse of the patients into their former 
condition when special attention and personnel 


were withdrawn on the return of the patients 
to their original wai’ds. 

On the other hand, no further mental de- 
terioration was noted in the patients during or 
following the disease, even among the senile 
group, although such sequelae were reported by 
Noyes (6‘). 

Summary and Conclusions 

During the fall and winter of 1953-54, 100 
cases of infectious hepatitis in adult mental 
patients were observed and treated at the Elgin 
(111.) State Hospital, 

The highest incidence of cases, 98 out of 100, 
appeared in cottages housing the more deteri- 
orated and untidy patients ; 62 were discovered 
in a residence for severely regressed women pos- 
sessing poor pex’sona] hygienic habits and living 
under grossly overcrowded conditions. 

No uniform pattern of attack could be deter- 
mined such as appearance of gx-oups of cases at 
pei-iodic intervals. 

The lack of incidence among hospital em- 
ployees caring for the patients was ascribed to 
high standards of pei-sonal hygiene and sanita- 
tion among the personnel. 

The vehicle of contamination or mode of 
transmission was never ascertained, although 
exhaustive ancl continued investigation ex- 
cluded, we believe, the water and food supplies 
and the sewage disposal system as the source. 
The fecal-oral route is suspected, but the area of 
spi’ead also points to person-to-person contact 
with a carrier as a likely mode of transmission. 

Marked psychiatric impx’ovement was ob- 
served among patients transferred from over- 
crowded wards to isolation units or convalescent 
centers where they received greater individual 
attention and consideration. The gains were 
lost on return to their regular quarters. 

The success reported with the use of gamma 
globulin in the early exposure stage during 
similar epidemics was not duplicated at Elgin 
Hospital. Thirty-seven cases developed at 
Hirsch Cottage during a period of 61 days fol- 
lowing inoculation. Equivalent cessation of 
the secondary attack rate was experienced at 
Hawley and Holden where no gamma globulin 
was given. No spread of the disease occurred at 
the units housing the sporadic cases regardless 



of gamma globulin administration. Possibly 
this agent is not as efficacious for deteriorated 
mental patients possessing low standards of 
sanitation as for other groups. 
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A Patients’ Opinion Survey 
at Finland Sanatorium 

By CATHERINE E. VAVRA, R.N., M.P.H., 
and EDITH DYER RAINBOTH 



V. S. Navy photograph 


W HEN Firland Sanatorium wished to 
find out the patients’ opinions about 
their care and treatment so that it could make 
changes which would lead to greater satisfac- 
tion, it was evidence of a realization that the 
psychological reactions of patients affect their 
recovery. It also indicated the willingness of 
the hospital staff to see themselves through the 
eyes of the patient. 

Some of what the staff saw pleased them very 


Miss Vavra, assistant professor, department of 
public health and preventive medicine. University 
°t Washington School of Medicine, was formerly 
director of the health education division. Tuber- 
culosis and Health Society of Wayne County, Mich., 
and instructor in nursing. University of Minnesota 
School of Public Health. 

Miss Vavra’s first report on the Firland survey 
appeared in the American Journal of Public Health, 
September 1952. The present report is based on 
her paper for the annual meeting of the Western 
branch, American Public Health Association, April 
20, 1955, in Phoenix. The full report ( 181 pages) 
'as recently been published and may be obtained 
j^ m ^ le ^ n ^'Tuberculosis League of King County, 

Mrs. Rainboth, co-author of the full report of this 
s O‘dy , is assistant director of the IP ashington Public 
pmion Laboratory, University of Washington. 


much, but some of what they learned gave them 
insight which resulted in administrative 
changes in personnel, improved ways of coun- 
seling patients and assigning the nursing staff, 
better arrangements for good housekeeping, 
and specific modifications for the patients’ 
comfort. 

The Hospital Setting 

Firland Sanatorium, the King County 
(Wash.) hospital, had moved to its present lo- 
cation on the north side of Seattle about 4 years 
before we undertook a patient opinion survey 
in May 1951. The new location had formerly 
been occupied by the Seattle Naval Hospital. 
After the move, the sanatorium had met the 
usual problems of expansion from a 400-bed 
unit to one of 1,300 beds, housed in 54 buildings 
on 160 acres of ground. Twenty-one physi- 
cians and 115 registered nurses were working 
full time in an administrative plant of 5 medical 
services, each service headed by a medical chief. 
The hospital was handicapped by the shortage 
of graduate nurses. 

The medical and nursing staffs are assisted 
by social workers, occupational therapists, 
dietitians, vocational counselors, teachers, a 
dentist, and dental technicians. Other em- 
ployees include practical nurses, nurse aides, 
food-service and housekeeping personnel, jani- 
tors, orderlies, and so forth, bringing the aver- 
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age number of employees to about 91G at (he 
time of tlie suzwey. 

Firland is fortunate in having more than 
adequate recreation facilities. Ambulatory 
patients have access to a lounge, an auditorium, 
a workshop, library, poolroom, music practice 
room, greenhouse, modern kitchen (for teaching 
work simplification and energy conservation), 
printing press, and television programs. 

Movies and a patient-operated store are the 
most popular ways of passing time for patients 
having limited activity status. Mail is taken 
to the wards every day from a branch post of- 
fice at the hospital. The large grounds and 
numerous pathways encourage the enjoyment of 
picnics and walks. A central intercommuni- 
cation system and earphones or pillowphones 
bring the pleasure of music and entertainment 
programs to the bedridden. Up-patients wheel 
magazine carts to the patients in bed and con- 
tribute to their happiness in many ways. Many 
patients have their own radio or television set. 

A patients’ council representing the wards 
meets with the hospital staff to work out solu- 
tions to any grievances. Weekly broadcasts by 
the medical director and the reading of the hos- 
pital bulletin over the intercom help supplement 
the personal contacts of the professional staff 
and patients. Each newcomer on admission re- 
ceives a pamphlet, “Welcome to Firland,” ex- 
plaining the rules of the hospital. Four 
teachers work with patients taking elementary 
or high school courses through an arrangement 
with the Seattle public schools. Religious coun- 
seling is always available, and services are held 
once a week or more often. 

Each patient is assigned to one of the five med- 
ical services, where he usually remains from the 
time of admission except for temporary assign- 
ment to a surgical unit when necessary. It is 
hoped that this procedure gives him a feeling of 
continuity in his treatment and contributes to 
his personal relationship with his physician. 


he Hospital Patients 

At the time of the study (May 1951) the pa- 
ient census was 1,137. The supervising nurses 
eported that 198 patients were ineligible for 
he study because they were too ill, too young, 
,r had language difliculty, or were absent be- 


cause of town leave or treatment. Of the 939 
eligible patients, 91.3 percent (857 patients) 
completed their questionnaires. 

The patient population studied (857 pa- 
tients) was 60 percent male and 40 percent fe- 
male. Ages ranged from 15 to 91 years. Forty 
percent of the men were under 40 years of age, 
while 75 percent of the women were in this 
age category. Thirty-six was the median age 
of all patients. Half (48.9 percent) of the 
women were single, widowed, divorced, or sep- 
arated, but two-thirds (67.5 percent) of the 
men were in this category of the mimarried. 

The median year of school completed by pa- 
tients 25 years old and older was 11 (10.7) 
years, a little lower than the amount of school- 
ing (median year 12.1) completed by Seattle 
residents. Twenty-seven percent had finished 
high school. An additional 20 percent had 
some college education. 

Admission to Firland was the first admis- 
sion to any tuberculosis hospital for 68 percent 
of our patients. Twenty-five percent had been 
here for less than 6 months, another 25 percent 
for 24 months or more. Eight percent had rel- 
atives who were also patients in a tuberculosis 
hospital. Approximately two-thirds of tlie pa- 
tients were restricted to bed rest. Some lonely 
individuals (7.4 percent) never had any callers, 
but almost two-thirds (61.6 percent) of the pa- 
tients had visitors once a week or more 
frequently. 

Three hundred five of the participating pa- 
tients were in private rooms, and the remaining 
552 w T ere in wards of approximately 66 beds 
each. 

Need for the Study 

Studies similar in purpose to our study at 
Firland have been made in recent years to as- 
certain whether patients were satisfied with tlie 
hospital care they were experiencing (1-4) ■ 
Concern as to why patients leave the hospital 
against medical advice has led to studies of 
the reasons they give for not remaining until 
their discharge is recommended. Concern ovei 
irregular discharges was the basic reason tor 
the Firland study. 

In 1950, 44 percent (299) of all live dis- 
charges at Firland were against medical advice. 
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At first glance this rate appears to be high, but 
undoubtedly it is affected by the sanatorium’s 
high standard of medical discharge, A patient 
had to demonstrate the stability of his tubercu- 
losis over a minimum of 3 months by 7 or more 
hours of daily activity. 

The challenge of reducing the number of ir- 
regular discharges, reactivations of the disease, 
and the resulting readmissions prompted the 
medical director and the business manager of 
Firland Sanatorium to initiate the patient opin- 
ion survey. By having all hospital staff mem- 
bers become more aware of the factors in total 
patient care which contribute to satisfaction 
and dissatisfaction, they hoped to encourage 
the staff to modify any practices which might 
hamper wholehearted cooperation with the pre- 
scribed treatment. 

The purpose of this study was to obtain useful 
information in the operating situation. It 
might be described as action research in an ap- 
plied setting. By obtaining patients’ responses 
to a large number of questions, some of which 
were open-end, free response types of questions, 
we hoped to obtain information which might 
provide a somewhat better basis for administra- 
tive planning. No claim is made that this study 
is basic research of the real attitudes and beliefs 
of our patients. However, we feel that this type 
of action research did tend to point up some 
specific areas of satisfaction and dissatisfaction 
which might have some real meaning for all 
institutions concerned with long-term care. 

Conducting the Study 

The methodology of our study contains these 
six features which helped increase its effective- 
ness: 

, h The cooperation of the patients’ council 
in wording the questions, in pretesting the ques- 
tionnaire for clarity and ease of administration, 
and in distributing and collecting responses. 

2- The use of both open-end and closed-end 
types of questions. 

3. 1 lie patients’ rating of hospital personnel 
on 10 designated personal traits such as “inter- 
ested in you,” “know their jobs,” “friendly,” 
and so forth, 

I. The establishment, independent of the sur- 
vej’, by the staff members themselves of their 


own qualitative standard of performance on key 
questions. 

5. The staff’s assistance in deciding on the 
questions to be asked. 

6. The appointment of a hospital coordinat- 
ing committee to plan staff and patient partici- 
pation and to help interpret the data being 
collected. 

The coordinating committee represented each 
of the professional disciplines in the hospital. 
It included the chief of one of the medical serv- 
ices and a consulting psychiatrist from the Uni- 
versity of Washington Medical School, a rep- 
resentative from the Washington State Divi- 
sion of Vocational Rehabilitation, as well as the 
two authors of the survey, -who represented the 
Department of Public Health and Preventive 
Medicine and the Washington Public Opinion 
Laboratory, University of Washington. The 
committee met once a month. 

The medical director of the hospital sent a 
friendly letter to all patients, explaining the 
purpose of the study and telling them to con- 
sider the questionnaire as an opportunity to 
give their opinions in confidence without sign- 
ing their names. 

The 857 respondents answered 105 write-in, 
yes-or-no, and multiple-choice questions. Al- 
together there were some 140,000 coded answers, 
which the statistical division of the Seattle- 
King County (Wash.) Department of Public 
Health helped tabulate. The patients’ com- 
ments about things liked and disliked added 
much useful information. The content anal- 
ysis of the written comments was time consum- 
ing and delayed completion of the study, but 
these responses gave us the best insight as to 
how patients really felt about their hospital 
experience. The analysis of the study was com- 
pleted in November 1954. 

Responses to the Questions 

The survey attempted to elicit from every 
patient his opinion about almost every phase 
of hospital experience, including his under- 
standing of the ways in which the staff mem- 
bers were working toward his recovery. Ques- 
tions were asked about such items as knowledge 
of the disease, medical treatment, nursing serv- 
ice, food, routines of care, physical environ- 
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Firland Sanatorium Rating Worksheet for Key Questions 

(Seven sample questions) 

qoeslions in itie p^Mcnls^aMude^utvey 35 'Foe eac^quesl'i'on' belon^rir mle, f ,el ,he . '«‘P°"jes °f pqiienli in seleded 


Key questions 


Do you think this hospital is run 
with your welfare at heart? 
Percent answering “Yes” 


Do you feel this treatment here is 
helping you? 

Percent answering “Yes” 


Is there much unnecessary delay in 
getting a report about your X-ray 
and lab tests? 

Percent answering “Seldom or 
never.” 

Do you feel you are getting good 
care? 

Percent answering “Excellent 
or very good.” 

Are your physical complaints (like 
headaches, etc.) taken care of 
satisfactorily? 

Percent answering "Always or 
often.” 

Ir. general, do you think you get the 
nursing care you need? 

Percent answering “Always or 
mostly.” 

How often does your doctor have 
private talks with you? 

Percent answering “As often as 
necessary.” 


What percentage response would you rate as— 


Poor? 

Fair? 

Just accept- 
able? 

Good? 

Very good? 

Less than 

— % through 
-%■ 

through 

through 

-%• 

or more. 

Less than 
-%■ 

— % through 

--% through 

Cf 

-- /O’ 

--% through 
-%• 

or more. 

Less than 
-%• 

— % through 
-%• 

--% through 
-%• 

__% through 
-%• 

..% or more. 

Less than 
-%• 

--% through 
-%■ 

through 
-%• . 

..% through 
-%• 

_-% or more. 

Less than 
-%• 

through 

--%• 

_-% through 
--%■ 

_.% through 
-%• 

..% or more. 

Less than 
--%■ 

through 

-%• 

__% through 
-%• 

__% through 
-%■ 

or more. 

Less than 
-%• 

through 

-%• 

-_% through 
-%• 

..% through 
-%• 

or more. 
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meat, patients’ council, rating of traits of per- 
sonnel with whom they came in contact, and 
special services such as occupational therapy, 
vocational counseling, and social service. 

The patients rated high the skills and tech- 
nical knowledge of the staff. They evidenced 
understanding of the communicable aspects of 
tuberculosis and of the importance of bed rest 
in its treatment. They admitted the inability 
to adjust to bed rest and indicated the extent 
of the inability. They revealed a lack of under- 
standing of the functions of the medical social 
worker.* 9 They indicated that their chief worry 

was about plans for the future. . 

Patients tempered their criticisms of unsat- 
isfactory experiences in the hospital with praise 
of other, highly satisfactory experiences. T y 


chose words expressing very high satisfaction 
or very low satisfaction when commenting 
about members of the hospital staff who did 
or did not show understanding of their prob- 
lems or who did or did not treat them as in- 
dividuals. Their comments and responses in- 
dicated concern about their need for more pri- 
vate talks with their physicians and expressed 
anxiety regarding delays in getting X-ray and 
laboratory reports. 

Ninety percent rated Firland as a good hos- 
pital or one of the best tuberculosis hospitals. 
Only 10 percent rated their care as fair or poor. 
We were pleased to learn that 89 percent said 
that their families believed they were in the best 
place for care while they had tuberculosis. 

Here are two examples of the closed-end ques- 
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tions we used and the percentage responses 
tabulated. In these questions, as in the other 
tabulations reported, the percentages mentioned 
are derived in each instance from the number 
of patients answering the questions : 

Are you told ahead of time what changes there will be 
in your treatment? 

Percent 


Always 35. 5 

Often 27. 4 

Now and then IS. 1 

Seldom 0. 5 

Never 9. 5 


Are your physical complaints (like headaches) 
taken care of satisfactorily? 

Percent 


Always 01.9 

Often 21. 2 

Now and then IS. 3 

' Seldom 5. 4 

Never 3. 2 


Although 95 percent answering one of the 
closed-end questions indicated that a tubercu- 
losis hospital was the place to go for treatment 
as well as to protect others from tuberculosis, 
only 61 percent in response to an open-end 
question about ways to prevent tuberculosis 
wrote clear-cut statements with correct answers 
such as: “Stay away from others, isolate the 
sick person.” In another closed-end question 
indicating the degree of understanding about 
tuberculosis, 95 percent said it is possible to feel 
well and still have tuberculosis. In still an- 
other, only 86 percent recognized that tuber- 
culosis does not always give warning in its early 
stages. 

Comments written in by the patients covered 
a wide variety of topics. In the full report of 
the study, analysis of these comments are re- 
ported in detail (5). However some selected 
comments regarding the survey, the hospital, 
and care are as follows : 

‘This (meaning the survey) is the finest 
thing that has been done.” 

“If you would do more of this, we’d like it.” 

‘This is a wonderful hospital — thanks for 
everything.” 

The staff works out treatment in a fine way. 
but I believe the mental outlook of the patient 
is left entirely to chance.” 

Good care — indifferent attitude — they feel 


we are a pair of lungs in bed with absolutely no 
feelings whatsoever. Treatment and care con- 
form too closely to an assembly line process.” 

“Care is excellent — personnel take sincere in- 
terest in my feelings and my care.” 

“My doctor always stops to report any news 
on tests and my condition and to check on how 
everything is going.” 

“I can understand that our doctors are too 
overworked to take time to explain, but that 
doesn’t solve my problem of wanting to know 
about the progress or retrogression of my case. 
Wish something could be done about this.” 

“I know the nurses are busy, but can’t we 
have better service at night?” 

“Shortage of help makes us rush our routines 
until we are exhausted.” 

“Why can’t we have our pajama tops ironed ?” 

“Try to get more movies — at least once a 
week.” 

Standards of Performance 

Since we had no other study with which to 
compare the patients’ reactions to their care, 
and yet we wished to make some kind of quali- 
tative judgment about their responses, we asked 
some of the professional staff — mostly physi- 
cians, supervisory nurses, dietitians, and social 
workers — to experiment with us, establishing 
their own standards of performance in terms of 
patients’ responses. 

The staff selected 27 key questions which they 
thought would best reflect the patients’ reac- 
tions to the care, treatment, and service the 
patient received from the professional and 
housekeeping staffs at the sanatorium. Next, 
the staff estimated on rating worksheets (see 
sample) the percentage of favorable replies 
which they thought would be evidence of poor, 
fair, just acceptable, good, or very good per- 
formance on their part. In this fashion, phy- 
sicians, nurses, and some of the other members 
of the staff worked out estimated standards of 
performance for themselves as a group by a 
majority vote of the percentages they consid- 
ered acceptable for each category. 

The hospital coordinating committee selected 
the estimated percentage in the “good” category 
as the qualitative standard for each key ques- 
tion. Then for each key question, we compared 
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the actual percentage of favorable responses 
given by the patients with the estimated stand- 
ard agreed upon by the majority of the staff as 
indicating “good” performance on their part. 
We also tabulated responses by wards so that 
the staff could see how their own wards per- 
formed. 

“Do you know what the social worker can do 
for you?” a key question, is an example of how 
the actual responses compared with the esti- 
mated standard of good performance the social 
workers had set for themselves. 

Percentage of patients checking “Yes,” they knew 


what the social worker could do for them 48 

Estimated standard of “good” performance CO 


The social workers had estimated that a per- 
centage response of 60 percent would indicate 


Table 1. To the question, “How often does 
your doctor have private talks with you?" 423 
patients (out of 749 answering the question) 
indicated by their written responses that 
they had private talks as often as necessary 


Ward 


Number 

of 

patients 

answering 

question 


Respondents indicat- 
ing that they had 
private talks as of- 
ten as necessary 


Number 


Percent 1 


32. 

40. 

3.. 
51. 

4.. 
55 


5- 
15. 

33. 

52. 
1 -. 
44. 
31. 

53. 
11 . 
12 . 

54. 
14. 

6 - 

34. 
43. 
30. 
10 
41 


All wards 


749 


23 
11 

24 

41 
36 
38 
24 
40 
32 
29 
27 
16 
18 

29 
5S 

45 

30 
40 

46 
7 

42 
19 
46 
23 


423 


19 

9 

19 

31 
26 

24 

15 

25 

20 

17 

16 
9 

10 

16 

32 
23 
15 
20 
21 

3 

18 
8 

18 

8 

1 


56 


83 

82 

70 

76 

72 

63 

62 

62 

62 

59 

59 

56 

56 

55 

55 

51 

50 

50 

46 

43 

43 

42 

39 

35 

20 


of p atients 

answering the question in each ward. 


a “good” standard of performance on the part 
of the social service staff. 

Replies to the question, “Is there much un- 
necessary delay in getting a report from your 
X-ray and laboratory tests?” pointed up an 
area of dissatisfaction. 

Percentage of patients checking “Seldom or never 

any unnecessary delay” 55 

Estimated standard of “good” performance 75 

The physicians had estimated that if 75 per- 
cent answered the question favorably, they (the 
physicians) would consider this evidence of 
“good” performance on their part. . As it was, 
the replies showed that only 55 percent thought 
there was seldom or never any delay in getting 
reports. Only one ward met the physicians’ 
standard in this respect, and written-in com- 
ments by the patients indicated their anxiety 
about delays in reports of X-ray and laboratory 
tests. 

One of the questions which produced changes 
in administrative planning related to the satis- 
faction of having private talks with the doctors. 
When written-in responses to the question 
( table 1 ) were analyzed and tabulated by wards, 
we saw that the estimated standard was being 
met in only five wards. The overall responses 
showed that 56 percent of the patients felt they 
had private talks as often as necessary, but a 70- 
percent response had been agreed on as the 
estimated standard of good performance for 
physicians. 

To Lessen Dissatisfaction 

Of course, the reactions of the physicians 
varied. Some tended to belittle the significance 
of the study, saying that the criticisms didn't 
mean much, that the dissatisfied were probably 
influenced by some extenuating factor such as a 
neurosis or alcoholism. They called attention 
to the fact that 29 percent of the 299 irregular 
discharges in 1950 were classed as alcoholics. 

Most of the physicians agreed, however, that 
the results of the survey reflected patient dis- 
content in some measure and that the various 
criticisms should be answered by constructive 
changes in administrative procedures, and by 
serious consideration of the psychological fac 
tors which may be involved in the patients’ re- 
actions to certain administrative procedures. 
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The immediate problem was how to lessen 
discontent. To some it appeared that most of 
the areas of dissatisfaction could be eliminated 
by having the medical service institute a pro- 
gram of interviews for each patient in the 
doctors’ conference room. The interview con- 
ference, they said, has been effective in teaching 
a patient about his own form of tuberculosis 
and about the disease in general. 

The doctors proposed that the patient meet, 
shortly after admission and at frequent inter- 
vals thereafter, first with the chief of the serv- 
ice, the staff physician, resident physician, and 
then with the medical social worker, vocational 
counselor, chaplain, and any others on the staff, 
including nursing students, who might be able 
to help him understand his own case. 

The patient’s doctor would start the first con- 
ference by holding up the chest X-ray, explain- 
ing it in detail, pointing to the location of the 
disease, indicating the cavity, and so on. By 
encouraging inquiry about the implications of 
his own case, questions about the therapy — 
whether drugs and bed rest alone would control 
the disease or whether surgery might be neces- 
sary — the patient would be drawn into discuss- 
ing his home problems, his future plans, his 
welfare. The hoped for result would be a gain 
in understanding for everyone. 

The interview sessions have now been in effect 


for 4 years. The program has been valuable 
in the day-to-day management, of the patient. 
It supplies much of what each person in a tuber- 
culosis sanatorium craves — a climate of helpful- 
ness, a form of reassurance, and practical edu- 
ation about his specific form of the disease. 

At present, the doctors’ offices have been 
moved near the wards so that the doctor's may 
have X-rays and charts close at hand and will be 
able to see patients every day if necessary. The 
change involved a reorganization in the filing 
arrangements and in the use of the clerical staff. 
It has made for a closer working relationship 
with the nursing staff on the wards. 

Rating of Personal Traits 

Our survey questionnaire gave every patient 
a chance to say whether he thought the doctors 
and others on the staff were uninterested or in- 
terested in his individual welfare. As a group, 
doctors, head nurses, nurses, orderlies and nurse 
aides, pantry maids, and ward maids and jani- 
tors were assessed by the patients in a 3-way 
rating of 10 personal qualities checked by each 
respondent. For example, for the trait “inter- 
ested in you,” the patient could check “often,” 
“now and then,” or “seldom” for each staff 
group. As with the standards of performance 
set for the 27 key questions, 7 of the personal 


Table 2. Doctors and nurses as Firland patients saw them, percentage response, 1951 study 



Doctors 

Nurses 

Quality 

Often 

Now 

and 

then 

Seldom 

Often 

Now 

and 

then 

Seldom 

u- , Positive 

mow their job. 

92 

7 

1 

78 

71 

76 

19 

16 


try to get you to take a good cure 

86 

8 

6 

13 

Friendly --------- 

83 

79 

15 

16 

2 

Willing to listen 

5 

72 

71 

57 

20 

23 

30 

4 

8 

6 

13 

ban remember them smiling _ . 

78 

18 

4 

interested in you 

75 

19 

6 




Seldom 

Now 

and 

then 

Often 

Seldom 

Now 

and 

then 

Often 

Crabby ‘ Negative 

S7 






Unreasonable 

85 

11 



22 

17 

20 

20 

4 

” 0s sy 

« 


3 

°how favoritism 

Ol 

75 

15 

10 

( 1 

9 




12 
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traits were chosen for measuring good perform- 
ance on the part of medical, nursing, and house- 
keeping personnel. 

The prevailing opinion of the patients as to 
the personal qualities of doctors and nurses is 
shown in table 2 by the percentage of patients 
responding. For example, 92 percent of the 
replies indicated that these patients thought the 
doctors knew their job and 78 percent thought 
the nurses knew their job. The quality “inter- 
ested in you” rated the lowest response for all 
personnel and rated 75 and 57 percent, respec- 
tively, for the doctors and the nurses. 

During the 4 years since the study was made, 
there has been a gradual weeding out of the 
nurses, nurse aides, and others who were show- 
ing little interest in the patients. Also there 
has been serious discussion among the medical 
staff and nursing personnel regarding the im- 
portance of having the patient realize that they 
are “interested in him as an individual.” 

To assist with the educational program for 
patients and staff, a full-time professional 
health educator has been employed as of Febru- 
ary 1956. 


Some Other Improvements 

Some of the changes in the hospital setting 
at Firland Sanatorium we attribute to the staff’s 
seeing their own performance from the view- 
point of the patients, but there have been many 
other changes. Changes have been made in the 
administration of the nursing department, for 
which the orientation of all new staff members 
was revised. The nursing program has been 
adapted to the needs of different personnel on 
the staff. Some of the head nurses are assigned 
to smaller units to provide for better ward cov- 
erage, both during the day and at night. 

All new employees and employees formerly 
assigned to night duty have an opportunity to 
work on the day shift. Classes in advanced 
procedures are held for selected groups of prac- 
tical nurses assigned to evening duty, and re- 
view classes are held for practical nurses and 
orderlies. Additional assistant housekeepers 
Le been employed in the housekeeping de- 
, t cnnervise the work of the janitors 
and 'maids. The laundry has benefited from 


changes in personnel and from improved meth- 
ods of handling lost articles. We now iron 
pajamas. 

Changes made in the dietary department pro- 
vide closer supervision of all foods checked out 
of the kitchen. Subordinate leaders are being 
developed from among the cooks, pantry 
workers, dishwashers, and counter girls. The 
relationship between the dietary department 
and the nursing and medical departments has 
been more clearly defined for ward personnel. 
On-the-job training is given to pantry girls for 
whom a special training manual has been de- 
veloped also. Methods of keeping food hot, 
tasty, and attractive have been worked out and 
put into practice. We find we can serve coffee 
hot instead of lukewarm, a criticism that 
cropped up frequently among the questionnaire 
responses. 

"We now have movies every week. 

It is not possible to recount all the changes 
that have resulted from the study. Some im- 
provements no doubt would have come about be- 
cause of the extensive use of chemotherapy in 
treating tuberculosis, reducing the average 
length of stay from 18 months to 8 months. 
Other improvements would have been expected 
from the staff’s constant effort to lessen dissatis- 
faction and give the best possible care to each 
patient. We think we have made some prog- 
ress in getting patients to feel that their physi- 
cians and nurses have a warm interest in their 
well-being, but such progress is hard to measure. 

To whatever circumstance we attribute the 
changes, the discharges of patients against med- 
ical advice decreased from 44 percent of all 
live discharges in 1950 to 15 percent in 1954. 
To us this indicates that many of the factors 
causing dissatisfaction have been removed. 

A Supplementary Study 

A second study to refine our questionnaire 
and to ascertain the current opinion of patients 
about their hospital experiences was made in 
June 1955. In this second study we have at- 
tempted to design a questionnaire which can be 
used periodically, and for practical purposes it 
has been limited to about 65 items. As the re- 
search team worked on this second survey, two 
of the problems on which they have concen- 
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trated are (a) the problem of having staff mem- 
bers show more interest in their patients and 
(6) the need for better communication between 
physicians and nurses and between professional 
staff and patients. 

During the early planning stage of the second 
study the five medical chiefs of service and the 
supervisory nurses voted to become active mem- 
bers of the research team rather than just mem- 
bers of the hospital coordinating committee. 
This made for an even closer relationship with 
the hospital staff than during the earlier survey. 
A staff member of the Anti-Tuberculosis League 
of King County, which contributed funds for 
publishing the first report (5) , also is a member 
of the committee. 

The results of our 1951 study have shown that 
Firland personnel have accepted an action study 
of their own behavior — a survey which involved 
themselves in its plan, conduct, and interpreta- 
tion. Their willingness to take action on the 
findings, plus their ability to work together as a 
research team with the technical consultants, is 
in itself an accomplishment. The willingness 
to repeat the survey indicates an acceptance of 


research methods to get at an understanding of 
dissatisfaction. 
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Uterine Cancer Detection Studies 

Eight cities have been selected for additional evaluation studies of 
the exfoliative cytology technique for detecting uterine cancer-: 
Louisville, Ky. ; Madison, Wis. ; Detroit, Mich. ; Charlotte, N. C. ; San 
Diego, Calif.; Providence, E. I.; Columbus, Ohio; and Washington, 
D. C. Preliminary evaluation of the technique was conducted in 
Memphis, Tenn. 

The new projects will begin as soon as arrangements are completed 
with sponsoring or cooperating local health and medical agencies, 
and each will continue for about 3 years. In some localities, the 
National Cancer Institute of the Public Health Service, will staff 
and equip local clinics and agencies ; in others, grants will be made to 
support work that will he carried out entirely under local auspices. 

A report of the study in Tennessee was presented in the April 1955 
issue of Public Health Reports , p. 311, 
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By WILLIAM H. MEGONNELL, M.S., and 


HOWARD W. CHAPMAN, B.S.C.E., M.P.H. 


C ommercial airlines of the united 

States have achieved a notable degree of 
progress in cleanliness and sanitation. ° 
Today’s air passenger is provided many more 
comforts than were available in earlier air- 
craft Airline companies properly insist that 
practicable passenger conveniences unquestion- 
ably contribute to the continued success of air 


Mr. Megonnell, at present doing graduate ivork in 
public health at Harvard University, is a sanitary 
engineer in the Division of Sanitary Engineering 
Services, Public Health Service. He is co-author, 
with E. C. Garthe, of Dining Car Sanitation in the 
United States, published in the January 1955 issue 
of Public Health Reports ( p . 25) . 

Mr. Chapman is co-author, also ivith Mr. Garthe, 
of Sanitation Aboard American Flag Vessels, which 
was published in October 1952 ( p . 963), and was 
the first of the articles on the carrier-inspection 
functions of the Public Health Service. Mr. Chap- 
man is Public Health Service regional engineer for 
Region IV (Atlanta). 


transportation. However, the installation of 
water systems, toilets, and galley facilities, such 
as are found on railway cars and ocean-going 
vessels (1, 2), is necessarily adjusted to the pri- 
mary considerations of safety of the passengers 
and crew and weight and space conservation in 
all phases of airline operation. 

The domestic scheduled airlines carried more 
than 32 million passengers in excess of 16 billion 
passenger-miles during 1954 (3) . There was a 
tenfold increase in the number of passengers 
carried and the passenger-miles flown in the 
short span between 1942 and 1954. Nineteen 
scheduled lines operated 186 aircraft in 1942. 
Twelve years later there were 32 lines with 
1,175 craft. Comparable figures are not avail- 
able for nonscheduled lines, but their growth 
probably paralleled that experienced by the 
regular airlines. 

Public Health Significance 

All p>arts of the world can now be reached by 
air within the incubation period of the major 
infectious diseases. 
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Obviously, the rapid development of long- 
range air transportation is a source of much 
concern to public health authorities. It is the 
Federal Government’s responsibility to institute 
protective measures aimed at preventing the 
introduction, transmission, or spread of com- 
municable diseases from foreign countries to 
the United States, and in this country, from 
one State to another. When the Congress 
granted interstate quarantine authority to the 
Public Health Service in 1893 (4), however, 
only balloonists traveled by air. 

The Service devoted little attention to the 
matter of airline sanitation until the early 
1940’s. In wartime, as swift transportation be- 
came vital to national survival, servicemen and 
defense workers took to the air in unprecedented 
numbers. To provide public health workers 
and carrier employees with necessary informa- 
tion and guidance in conforming to the Inter- 
state Quarantine Regulations (5), the Service 
in 1942 published the Sanitation Manual for 
Land and Air Conveyances Operating in Inter- 
state Traffic (6) . Limited association with the 
airline industry up to that time and relatively 
long experience in railroad sanitation made it 
inevitable that the Service base the manual 
largely on land-carrier operations. 

Before the war', the largest commercial air- 
liner seated 21 passengers. The longest flight 
was approximately 800 miles and required about 
414 hours of flying time. After the war, the 
commercial airlines converted a number of mili- 
tary aircraft into passenger planes, designed to 
carry from 40 to 50 passengers on flights of 
several thousand miles. Subsequently, faster 
planes with additional passenger capacity were 
built. 

The use of larger and faster conveyances re- 
sults in two important factors of public health 
significance : (a) The carrying capacity creates 
hi proportion the need for food, water, and bev- 
C1 'age containers, wash water tanks, and toilet 
facilities, and (6) speed and flight range shorten 
fhe travel time between endemic disease areas 
and areas susceptible to infection. Airline per- 
sonnel were applying to their sanitation prob- 
lems the ingenuity typical of the industry, but 
t lere was little or no standardization of equip- 
merit or uniformity of operation among the car- 
i iers. 'I he possibilities of disease transmission 


That Ridiculous Pork Chop 

“I had a pork chop at a height of 8 miles above the 
earth’s surface. . . . Find yourself slipping through 
space in a comfortable armchair at just under 500 
miles per hour, your hat in the rack above your 
head and the nearest point of the earth’s surface some 
40,000 feet below you; it is hard to think of any- 
thing that could make you more acutely sensible of 
your singular situation. But a pork chop does it. 
Sizzling hot from the galley they brought it to me, 
and I looked at its homely outline and then out along 
the steady, silver wing into the deep blue dome of the 
sky, and I thought of the pitiless sub-sub-zero un- 
breathable air in which we hung and the long, long 
drop below — and then I looked back at my plate 
again and somehow, suddenly, the whole sweep and 
sublimity of man’s miraculous achievements seemed 
to be summed up and crystallized in that ridiculous 
chop. What business had such a thing to be 8 miles 
up in the air? . . . It tasted — and I remember being 
surprised at that, too — much as usual.” 

— From H. F. Ellis, Meals in Motion, 
The Atlantic, August 1954, pp. 93-95. 


together with the growth of the air transport in- 
dustry made apparent the need for a compre- 
hensive handbook devoted exclusively to 
standards of interstate airline sanitation. 

To meet this need, the Service published the 
Handbook on Sanitation of Airlines in 1952 (7) . 
The Joint Committee on Airline Sanitation, a 
committee composed of caterers and representa- 
tives of the airlines associated with the Air 
Transport Association of America, collaborated 
closely with the .Service in the preparation of 
the text. Representatives of other airlines and 
many State health departments reviewed the 
preliminary draft. 

The pviblication sets standards on all facets of 
interstate airline sanitation for domestic air car- 
riers. United States airlines operating in for- 
eign traffic follow the same standards, whenever 
practicable, in their overseas operations. 

The handbook is intended for the use of de- 
signers, builders, caterers, and servicing area 
personnel as well as operators of aircraft. 
Some day it may serve to stimulate the formu- 
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latiou of comprehensive international standards 
since sanitation, in common with other phases of 
airline operation, has universal application and 
importance. 


Airline Food Service 


In their efforts to attract and hold new busi- 
ness, aircraft operators vie with each other to 
provide tasty, attractive meals for passengers. 
This culinary spirit is probably not so keen in the 
United States as it is in other countries, where 
planes on epicurean flights at times go out of 
their way to provide time aloft for the eating of 
meals. [Nevertheless, domestic scheduled air- 
lines today are spending more money to feed 
their passengers than they spent not many years 
ago to fly them. The cost for complimentary 
meal service on scheduled airlines in 1954 was 
more than $22 million. 

Overseas airlines are often equipped with gal- 
leys for the storage and preparation of pre- 
cooked frozen foods. This type of service on 
domestic airlines is precluded by weight, space, 
and flight-time restrictions. 

Foods and beverages for domestic aircraft are 
prepared in catering establishments or carrier- 
owned commissaries. Airline catering has be- 
come a specialized trade- Airline equipment 
has been devised for the packing, storing, and 
transporting of meals. As a precaution against 
contamination of food and drink from the time 
the meals are prepared to the time they are 


served aboard the plane, lightweight and com- 
pact mechanical refrigeration units have been 
developed for aircraft. 

Meats, cooked vegetables, and other hot 
comestibles are placed in casseroles, where they 


are kept hot either in large, preheated vacuum 
jugs or in portable, electrically heated ovens. 

Cold portions of meals, such as salad dress- 
ing, bread, butter, dessert, cream, and condi- 
ments, along with utensils and napkins, are 
placed on trays which are packed in carrying 

cases, with dry ice. 

Beverages are stored and transported in 
stainless steel, constant-temperature containers, 
which often are chilled by dry ice placed in a 

recessed tube in the lid of the container 

After the meal, unconsumed foods and soiled 
are returU on the Mmdnal semng 


trays to the carrying cases. Liquid and paper 
wastes are put in covered or enclosed metal 
receptacles. Tray carriers and waste con- 
tamers are removed by catering personnel for 
emptying and cleaning, prior to re-use on later 
flights. Suitable refuse containers, storage 
areas, and container-cleaning facilities must be 
provided at the catering point. 

It is not feasible to clean and destroy mi- 
crobes on multi-use eating and drinkng utensils 
aboard aircraft, where water supplies and waste 
retention facilities are restricted by space and 
weight allowances. Since washing is neces- 
sarily performed at ground installations, 
enough utensils are needed on the craft to give 
each passenger a clean set. 

Preventing Food Contamination 

There has been a strong cooperative effoi t 
directed against the contamination of food. 
Galley equipment is designed to facilitate clean- 
ing the aircraft operator in compliance with 
food sanitation standards. Bounded corneis, 
tight seams, and removable parts aid in pre- 
venting accumulation of dirt and harborage of 
vermin. Unless design and construction are 
combined with proper cleaning and mainte- 



Foods and beverages are delivered in enclosed 
caris. 
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nance, insects ;\nd rodents may be attracted 
aboard aircraft by remnants of food in tire 
cabin and in the galley area (S). 

Despite precautions, few operating airlines 
have escaped at least one outbreak produced by 
food contamination, although outbreaks re- 
ported have been relatively minor, both as to 
number of cases and seriousness (<5, 9). 

Symptoms often develop within a short time 
after swallowing contaminated food. Unques- 
tionably, a pilot suffering from severe nausea, 
vomiting, headache, diarrhea, or cramps would 
be strained to assure the safety of his plane, 
passengers, and crew. Thus, although the pri- 
mary aim of sanitation is to prevent the spread 
of communicable disease, an immediate benefit 
of the program is to enhance safety by pro- 
tecting the health of the pilots. 

Serving of bos lunches on commercial airlines 
has increased with the advent of tourist flights. 
Box lunches often are served during military 
movements and other chartered flights. Foods 
usually included in box lunches are particularly 
vulnerable to contamination. Aircraft have no 
equipment for keeping box lunches hot or cold 
to retard bacterial growth. The selection of 
food for a box lunch and its management re- 
quire unusual consideration. 

Two violent outbreaks which occurred simul- 
taneously on planes of two domestic airlines in 
1051 were traced to box lunches prepared by 
one caterer. Both outbreaks affected military 
personnel on charter flights. 

Also in 1954, several crew members and about 
half of the passengers became violently ill 
aboard a United States plane operating in for- 
e ign traffic. Fortunately, the plane was re- 
turned safely to a stopover point. There the 
sick were hospitalized. Sandwiches served on 
us flight had been prepared at a foreign sta- 
011 unr f ' veL 'e found to be grossly infected with 
staphylococci. 

Alerted by these experiences and aware of 
t >e inherent dangers to health in box lunch food 
-er vice, the Joint Committee on Airline Sani- 
ation sought the recommendations of the Serv- 
ice m preparing a specific sanitary guide for the 
', a e Preparation, storage, and handling of box 
unc ie s . The result was the Guide to Safe Air- 
me Bos Lunch Service, which the committee 
•as recently issued to all airline caterers. 

Vol ‘ 71 > N °- 4, April 1956 


The prolific growth of pathogenic organisms 
in box lunches is generally attributable to in- 
adequate refrigeration or lack of refrigeration. 
Recently, several catering chains have pur- 
chased portable, insulated, mechanically refrig- 
erated carts in which to store lunches and trans- 
port them to the points of sale. 

Aircraft Water Supply 

The availability of safe, potable drinking 
water is no less important in the plane at 10,000 
feet than it is at ground level in the cities and 
towns. Concern over the quality of drinking 
water prompted intensive activity in airline 
sanitation. 

Bacteriologically unsatisfactory drinking 
water samples in alarming proportions were 
collected from aircraft in 1951. Extensive wa- 
ter sampling and bacteriological examinations 
revealed the condition to be widespread. Air- 
lines, caterers, and the Public Health Service 
agreed that the observations pointed clearly to 
the need for close attention to sanitation, not 
only of drinking water supplies but of all as- 
pects of airline operation. 

Corrective measures were introduced without 
delay. Immediate action consisted of establish- 
ing continuous procedures for the detection and 
repair of structural flaws which develop 
through usage in portable water containers and 
for careful cleaning, filling, storage, and han- 
dling of the containers. Manufacturers were 
urged to improve the design of equipment to 
conform witli sanitary construction standards. 

Drinking water is usually supplied in 2-quart, 
6-quart, or 8-quart stainless steel, constant- 
temperature containers, which are filled at cater- 
ing establishments. The largest containers have 
recessed tubes, built integrally with the lids, 
into which ice can be placed for chilling the 
water. The apparent simplicity of this proce- 
dure belies the serious problems encountered by 
airlines in providing safe, palatable water. 

Except in certain large planes, wash water is 
supplied from a separate system. Tins is 
usually of rudimentary design, consisting of a 
tank in, or near, the toilet room and a short 
length of pipe through which water flows by 
gravity to the draw-off point at the lavatory 
sink. 
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lation of comprehensive international standards 
since sanitation, in common with other phases of 
airline operation, has universal application and 
importance. 


Airline Food Service 


In their efforts to attract and hold new busi- 
ness, aircraft operators vie with each other to 
provide tasty, attractive meals for passengers. 
This culinary spirit is probably not so keen in the 
United States as it is in other countries, where 
planes on epicurean flights at times go out of 
their way to provide time aloft for the eating of 
meals. Nevertheless, domestic scheduled air- 
lines today are spending more money to feed 
their passengers than they spent not many years 
ago to fly them. The cost for complimentary 
meal service on scheduled airlines in 1954 was 
more than $22 million. 

Overseas airlines are often equipped with gal- 
leys for the storage and preparation of pre- 
cooked frozen foods. This type of service on 
domestic airlines is precluded by weight, space, 
and flight-time restrictions. 

Foods and beverages for domestic aircraft are 
prepared in catering establishments or carrier- 
owned commissaries. Airline catering has be- 
come a specialized trade- Airline equipment 
has been devised for the packing, storing, and 
transporting of meals. As a precaution against 
contamination of food and drink from the time 


the meals are prepared to the time they are 
served aboard the plane, lightweight and com- 
pact mechanical refrigeration units have been 
developed for aircraft. 

Meats, cooked vegetables, and other hot 
comestibles are placed in casseroles, where they 


are kept hot either in large, preheated vacuum 
jugs or in portable, electrically heated ovens. 

Cold portions of meals, such as salad dress- 
ing, bread, butter, dessert, cream, and condi- 
ments, along with utensils and napkins, are 
placed on trays which are packed in carrying 

cases, with dry ice. 

Beverages are stored and transported m 
stainless steel, constant-temperature containers, 
which oiten are chilled by dry ice placed m a 
recessed tube in the lid of the container 

After the meal, unconsumed foods and soiled 
utensils are returned on the individual serving 


trays to the carrying cases. Liquid and paper 
wastes are put in covered or enclosed metal 
receptacles. Tray carriers and waste con- 
tainers are removed by catering personnel for 
emptying and cleaning, prior to re-use on later 
flights. Suitable refuse containers, storage 
areas, and container-cleaning facilities must be 
provided at the catering point. 

It is not feasible to clean and destroy mi- 
crobes on multi-use eating and drinkng utensils 
aboard aircraft, where water supplies and waste 
retention facilities are restricted by space and 
weight allowances. Since washing is neces- 
sarily performed at ground installations, 
enough utensils are needed on the craft to give 
each passenger a clean set. 

Preventing Food Contamination 

There has been a strong cooperative effort 
directed against the contamination of food. 
Galley equipment is designed to facilitate clean- 
ing by the aircraft operator in compliance with 
food sanitation standards. Bounded corneis, 
tight seams, and removable parts aid in pre- 
venting accumulation of dirt and harborage of 
vermin. Unless design and construction are 
combined with proper cleaning and mainte- 



Foods and beverages are delivered in enclosed 
carts. 
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Design of Water Systems 

Aircraft water systems in the past were de- 
signed after other equipment layout was com- 
pleted. As a result, the amount of leftover 
space available determined the size, shape, and 
location of tanks, complicated their accessi- 
bility, and invited possible contamination. If 
the space for water tanks is allocated during 
the early design stages, the water system can be 
planned in relation to the entire plane and its 
intended use. 

As with other engineering developments, sim- 
plicity generates dependability so that a well- 
designed water system is free of unnecessary, 
complicated parts which require maintenance 
and which are subject to breakdown. Sim- 
plicity makes the gravity-feed system desirable, 
but inflexibility of tank location sometimes 
makes it impracticable. Since there is usually 
little room in the roof of a passenger cabin to 
install tanks in keeping with the decor, it is 
often necessary to install an electric pump or 
other force type of feed which does not limit the 
tank size and location. 

Sanitary design requires that the water tank 
have no interior cracks, open seams, or pro- 
tuberances which might provide harborage for 
contaminants. Careful choice of materials for 
tanks can prevent subsequent corrosion as well 
as possible contamination of the water with 
metal salts which may be harmful to health or 
unpleasant to taste or smell. Equal care given 
to the selection of any required protective coat- 
ings will prevent possible toxic effects. 

Prevention of freezing is the principal diffi- 
culty in assuring trouble-free installation of 
mm aft water systems. Direct contact between 
ie fuselage skin and the water system is 
moided by proper location or insulation of 
an vs and pipes. A completely drainable sys- 
em which can be emptied easily may escape 
, ‘image w ^ en the plane is standing idle in 
leezing weather. It is easy also to flush such 
a system periodically. 

Sanitary design requires a distribution sys- 
om protected against the introduction of con- 
amnution by backflow. A vacuum breaker 
s mu be installed in the supply line when the 
"a ei delivery to fixtures is not through an 
«>r--gap. 
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Water drawn from any tap on the water sys- 
tem of an aircraft should be fit for human con- 
sumption, but it takes careful planning and 
good maintenance to adhere to this standard. 

According to the Interstate Quarantine Reg- 
ulations, water must be safe in quality and 
handled in a sanitary manner before it is con- 
sidered acceptable for use aboard carriers. 
Therefore, the use of strainers or filters in air- 
craft water systems is not required by the 
Public Health Service. 

When filtering devices are provided aboard 
aircraft, the Service recommends that they be 
easily accessible and so constructed that they 
can be cleaned and sterilized or- replaced with 
sterilized units routinely. Otherwise, filtering 
devices tend to harbor bacteria. Sometimes use 
of the filter promotes a false sense of security 
to the extent that cleaning and sterilization are 
neglected. 

Similarly, treatment of -water aboard air con- 
veyances is not required. However, a carrier’s 
decision to practice supplemental treatment 
may be an added safeguard. 

Along the international airways, there is in- 
terest in design of tire water-servicing panel on 
the skin of the ship. 

If the panel is opposite to the sewage and 
other servicing panels, there is less possibility 
of contaminating the water during the filling 
operation. This possibility is reduced still fur- 
ther when the water panel is clearly labeled 
and protected from dirt, oil, and other contami- 
nants by a hinged cover. Connections should 
be quick-coupling and of a size different from 
other connections. They should be fitted with 
tight-sealing caps, with beeper chains. 

As airports Jack hydrants on the ramps, 
water is usually transported to aircraft in carts. 
The Service recommends that these be of sani- 
tary design, cleaned routinely, clearly labeled, 
and used for no purpose which could affect the 
quality of the water. A direct hose connection 
from a hydrant to the aircraft water tank would, 
of course, minimize water handling and chance 
contamination. 

Aircraft Sewage Disposal 

Commercial airlines rightly insist that toilet 
facilities on the planes be adequate, convenient, 
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On older craft, the tanks are filled from buck- 
ets. The tanks on newer planes are filled by 
pumping water from a movable cart. 

Waste water is discharged directly overboard 
from older aircraft. On pressurized planes, 
waste water generally is stored in retention 
tanks so as to avoid the complicated airlocks or 
similar devices which would be necessary to pre- 
vent pressure loss. 

Indications are that the entire general system 
for supplying drinking water on domestic air- 
craft will be revised in the future. 

Single Water Systems 

The history of unsatisfactory bacteriological 
quality of drinking water in many constant- 
temperature containers, the extra handling in- 
volved, and the constant vigilance necessary to 
prevent chance contamination of the water when 
portable containers are used led the Public 
Health Service to advocate the installation on 



Filling an aircraft water system at stopover point. 


aircraft of single water systems which supply 
potable water for drinking, washing, and all 
other purposes. Single water systems are to 
be found on some air conveyances operating in 
international traffic, on some foreign aircraft, 
and on some planes of one domestic operator. 

The many technologic problems to be consid- 
ered in designing a satisfactory and sanitary 
water system for aircraft are complicated by 
space, weight, and safety considerations. In 
view of weight limitations, the amount of water 
permitted is small. However, water may be 
even more necessary aboard planes than it is on 
surface carriers because of the problem of main- 
taining ground temperature and humidity con- 
ditions in passenger cabins at operating heights 


( 8 , 10 ). 

Cumberland and Bowey (10) report the ex- 
perience of British Overseas Airways Corpora- 
tion which might be considered in estimating 
water supply requirements on United States 
flights- On BOAC planes. 3.75 pounds of water 
per passenger has been found to be adequate for 
dr inkin " and washing purposes on flights of 1 to 
3 hours’ duration ; 6.SS pounds for day flights; 
and 9 38 pounds for night flights of 3 to 5 hours, 
ien pounds per passenger is provided on 

TW- 


flights is not available. However, McFarland 
(S) estimates that the average water intake for 
a passenger on an air transport is about 1.4 
pounds during each 6 hours of flight. Since 
one-half of this amount would be available in 
the food served aboard the plane, it would be 
necessary, if food is served, to provide only 0.7 
pound of drinking water per person for a 6-liour 
flight. 

Estimates of the amount of water required for 
washing are more variable. On large aircraft, 
the supply ranges from 5.0 to 6.7 pounds a per- 
son. United States transoceanic airlines sup- 
ply at least 10 pounds of drinking and wasliing 
water for each person on overseas flights of ap- 
proximately 12 hours. 

These seemingly small water requirements 
account for a significant weight increment in 
larger craft. The problem has stimulated re- 
search on the possibility of recovering water 
by various means during flight. Water re- 
covery from engine exhaust gases, reclamation 
of used ablution water, and recovery of water 
vapor condensate within the aircraft have been 
investigated as possibilities. Up to now, eacli 
of these leads has proved unsatisfactory be- 
cause of engineering, hygienic, esthetic, or 
safety implications. 
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ternal servicing, it was necessary to introduce 
valves, piping, and other fittings into the 
containers. 

Odor Control, Incineration 

Although odor-destroying substances are used 
in aircraft sewage retention tanks, the Public 
Health Service does not accept their use in lieu 
of effective cleaning. The product used must 
suppress sewage odors for prolonged periods 
over a wide range of temperatures, but it should 
not be a nuisance or a danger to the passengers 
or craft. It is important that it not mask odors 
of leaking gasoline, hydraulic fluid, oil, smoke, 
or other danger signals normally detected by the 
sense of smell. 

It is required that the toilet room and galley 
be as distant from each other as possible. 
Vitiated air from toilet rooms is discharged 
overboard rather than recirculated in the plane’s 
air-conditioning system. This system of ven- 
tilating is effective during flight, but not always 
at stopover points and terminals. 

The airtight, watertight receptacle used by 
airsick passengers for containers should like- 
wise be widely separated from the galley. 

Current research and development appear to 
be concentrating on incineration of sewage and 
dejecta while the plane is in flight. An electric 
incinerator has been developed, but its power 
requirements may be excessive for present air- 
craft, Incineration by fuel or electricity is 
complicated by safety considerations. 

Other Health Services 

As with vessels and railroad passenger cars, 
the Public Health Service awards Certificates 
°f Sanitary Construction for aircraft con- 
structed in compliance with requirements of the 
Interstate Quarantine Regulations. Review of 
plans and specifications concerning features 
with health significance assures that defects 
which might require subsequent costly changes 
<ue not built into a plane. It is becoming gen- 
oral practice for carriers to specify that the 
manufacturer must obtain the certificate before 
delivery of a conveyance will be accepted. 

To assure compliance with the Interstate 
Quarantine Regulations relating to the sanita- 


tion of food, water, milk, and frozen dessert 
supplies, a continual program of inspection is 
conducted in cooperation with State health de- 
partments. Subsequent to each inspection, a 
source is classified as approved, provisionally 
approved, or prohibited for use by interstate 
carriers. 

Airlines are kept informed of the sanitary 
status of suppliers by the semiannual publi- 
cations, the Official Classification of Airline 
Catering and Watering Points and the Official 
Classification of Milk and Frozen Dessert 
Sources. 

Approximately 200 servicing areas are regu- 
larly inspected. Plans for construction or 
major reconstruction of terminal facilities are 
reviewed when public health is concerned, and 
inspection and consultation are continued 
during construction. 

Public Health Service and State and local 
health department technicians are prepared to 
investigate disease outbreaks occurring on 
aircraft. 

Service personnel of the regional offices are 
prepared to instruct airline employees in air- 
line sanitation, to assist in developing visual 
aids and other educational material, and to 
interpret regulations for carriers as an aid in 
the formulation of companj' rules governing 
airline employees. 

Service studies and investigations relating to 
airline sanitation are conducted to assure that 
equipment is designed and fabricated in ac- 
cordance with standards and requirements of 
the Interstate Quarantine Regulations. 

Problems faced by United States airlines 
which operate overseas are particularly per- 
plexing. Most of these lines attempt to follow 
the standards established for interstate travel 
in the Handbook on Sanitation of Airlines. 
They conscientiously try, by the most appro- 
priate means, to load only acceptable food, milk, 
and water supplies, and to provide adequate 
facilities and operating procedures for the safe 
and sanitary disposal of sewage and refuse. 
Their efforts, nonetheless, are greatly compli- 
cated by local customs, illness among native 
workers, and public health, practices which are 
not consistent at all stations. 

Aircraft sanitation services are fitting items 
for international standardization. The Public 
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Sewage Disposal on a Modern Airliner 




Left: Compact toilet room. 
Above: External servicing 
panels with waste water 
valve and drain (left) and 
sewage outlet, flushing 
water inlet, and valve. 
Right: Large hose drains 
sewage into cart beneath 
plane. 5mall hose pumps 
flushing water and deodor* 
ant into toilet. 



and inoffensive. Consequently, the design and 
installation of sewage facilities are now facets 
of the aeronautical sciences (11). 

Both Interstate Quarantine Regulations and 
the International Sanitary Regulations (12) 
prohibit the discharge of excrement from air- 
craft in flight. Xone of the methods investi- 
gated for rendering sewage innocuous prior to 
disposal overboard have proved satisfactory 
from medical or engineering viewpoints (8, 11, 
1J/,) . Sewage is stored aboard the plane pend- 
ing disposal at servicing areas. 

Present weight and space limitations preclude 
the provision for flushing water and storage 
tanks. A system employing waste wash water 
for toilet flushing, built into a few airplanes, 
was later removed because of operating diffi- 
culties. 

On older aircraft a chemical toilet retains 
sewage wastes, and a small amount of deodor- 
ant-disinfectant solution is placed in a carry- 
out pail, housed in a vent chamber. 

At the airport, a maintenance man carries the 
bucket through the passenger cabin to a cart 
or truck to be emptied into a sewer. The bucket 
is cleaned inside a closed cabinet connected to a 
sewer, recharged with chemical solution, and 

iwever, the toilet-servicing 
the skin of the fuselage. 

, waste discharge outlet, a 


returned to the plain 
On newer planes, h 
panel is recessed in 
The panel contains i 


flushing-water inlet, and valves. Couplings— 
a different size from the water couplings— per- 
mit easy attachment and release of hoses. Serv- 
icing pipes are sealed with removable blanking 
caps. Connections are tight to prevent leakage. 

A crew empties the sewage by gravity flow 
through a large flexible hose into a cart or truck, 
flushes the aircraft sewage container with water 
from the cart or an auxiliary cart, and pumps 
fluid chemical into the toilet tank foi 
recharging. 

The carts with waste-receiving, flushing- 
water, and deodorant tanks for ground servicing 
are maintained separately from drinking water 
and food service equipment, by a separate crew. 


Sewage Retention Capacity 

The sewage retention capacity of toilet tanks 
depends on the number of passengers carrier 
and the duration of the flight. For design pur- 
poses, the rate of body waste production per 
hour per person is estimated at from 0.011 to 
0.010 gallon. Dejecta from airsick passengers 
is not overlooked in estimating waste retention 
capacity of toilets. 

The volume of tanks is increased connnen- 
surately with seating capacity and length of 

flight. . . 

Rounded corners and smooth seams and joints 
facilitate cleaning of toilet tanks. With ex- 

PuLIic Health Reports 


366 



Third Antibiotics Symposium 


These are abstracts of a few papers from the third annual Sym- 
posium on Antibiotics, held November 2-4-, 1955, in Washmgt , 
D C under the sponsorship of the Food and Drug Administration 
mid in collaboration with die journals, Antibiotics and Chemot^apy 
and Antibiotic Medicine. Eleven ccncern pemcdlm V T 
deal respectively with antibiotic therapy of sleeping sickness, vene 
real diseases, and virus diseases. , , . , 

The proceedings of die symposium have been published m the 
AnUbioL Annual. 1955-1956, issued by Medical Encyclopedia. 
Inc., 30 East 60th Street, New York 22, N. x • 


Antibiotics in the Treatment 
of Virus Diseases 

The role of antibiotics in the treatment of bac- 
terial diseases has been fairly well delineated. 
With respect to virus diseases, however, the role 
of antibiotics still greatly needs clarification. 
Four factors contribute to the problem : 

1. Accurate diagnosis is difficult, and anti- 
biotics are used on tbe cliance that a particular 
illness may be of bacterial rather than of viral 
origin. 

2. Confusion arises from the classification of 
Clilamydozoaceae with the true viruses. 

3. A widespread belief prevails that antibi- 
otics will at least be useful in preventing sec- 
ondary bacterial infection. 

•i. There is an unjustified assumption that 
“at least antibiotics can do no harm.” 

Evidence suggests that the use of antibiotics 
may actually delay recovery in the following 
diseases: influenza, the common cold, lierpan- 
gina, poliomyelitis, measles, and mumps. 


Smallpox, chickenpox, and herpes zoster are 
virus diseases in which antibiotics may be help- 
ful because of their effects upon secondary bac- 
terial infection. 

The need for further controlled studies is 
stressed. 

Barbara Moulton, Division of Medicine , 

Food and Drug Administration , Washing- 
ton, D.O. 

Erythromycin Therapy 
of Venereal Diseases 

Although penicillin is the antibiotic of choice 
in therapy of most venereal diseases, the in- 
creasing incidence of hypersensitivity to this 
agent necessitates that other antibiotics be eval- 
uated for their efficacy in treating venereal 
diseases in patients known to be sensitive to pen- 
icillin. Erythromycin was selected because its 
in vitro activity most closely parallels that of 
penicillin. 
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Health Service standards are a contribution 
toward attainment of this objective. 


Note: The photographs have been supplied through 

the courtesy of American Airlines, Pan-American World 

Airways System, Sky Chefs, and Allied Aviation 

Services. 
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PHS Staff Announcement 


Abraham W. Fuchs, chief of the milk and 
food program of the Public Health Service 
from 1940 to 1952, retired on March 1, 1956, 
after 39 years with the Service, 26 of them as 
an engineer officer of the commissioned corps. 

For the past year, Mr. Fuchs has been chief 
of tire Field Party, United States Operations 
Mission, Kingston, Jamaica. He has returned 
to Jamaica as an adviser on environmental 
sanitation for the International Cooperation 


Administration. 

In a distinguished career with the Public 
Health Service, Mr. Fuclis helped State and 
local agencies to develop milk and food sani- 
tation ordinances and codes and to initiate 
cooperative programs with industry for the 
improvement of the sanitary qua hty of milk 
supplies. During World War II, his atten- 


tion was directed toward adequate milk 
supplies for critical defense areas and demon- 
stration classes for food handlers. His re- 
search focused on sanitary design and 
adequacy of pasteurization equipment. He 
developed basic design criteria for leak- 
protected valves on vat pasteurizers. 

From 1952 to 1955, Mr. Fuchs was chief of 
the Health Division, United States Operations 
Mission to Israel. The Association of Milk & 
Food Technology awarded him its citation 
award last October. He had served as an 
associate editor of its journal since 1947, as 
president of the association in 1949, and as a 
member of the executive board for 6 years. 

Air. Fuchs obtained his civil engineering 
degree with a major in sanitary engineering 
at Cornell University in 1913. 
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all times tested. This was accompanied by an 
increase in the percent of positive blood samples 
taken at <5 and 8 hours after a single close. A 
twofold increase in the amount of penicillin V 
acid in capsule form gave proportionately 
higher blood concentrations 1 hour after admin- 
istration and slightly higher after 2 hours and 
4 horn's. Thereafter, the penicillin blood con- 
centration did not increase above that of the 
lower dose. The number of subjects showing a 
penicillemia at this higher dosage was the same 
as that for the lower dosage with the possible 
exception of the fourth hour, where the differ- 
ence between the lower dose and the higher dose 
rose from 82 to 100 percent positive. 

Benzathine penicillin V, both tablets and oral 
suspension, produced significantly higher blood 
concentrations than comparable doses of peni- 
cillin G for the first 4 hours. Thereafter, benza- 
thine penicillin G gave significant penicillin 
concentrations for 6 to 8 hours in 50 percent of 
the subjects, while benzathine penicillin V blood 
concentrations gave only 10 percent positive 
after 6 hours and were substantially negative 
after 8 hours. 

—Lawrence E. Putnam, William W. 
Wright, and Henry Welch, Division of 
Antibiotics , F boil and Drug Administration. 

Blood Levels in Patients Receiving 
Oral and Intramuscular Penicillins: 
24-Hour Study 

fhis study, at the Robert W. Long Hospital, 
ndiana University Medical Center, was de- 
signed to compare blood levels of penicillin V 
w ith penicillin G and aqueous procaine peni- 
cillin G. 

Six patients were given penicillin G in cap- 
sules, 400,000 units orally at 0, 6, 12, and 18 
lours. Penicillin blood levels were determined 
at intervals. 

After 2 days, the procedure was repeated 
using the same unit dosage schedule with pen- 
icillin V capsules. 

.Forty-eight hours later, the six patients were 
fallen one intramuscular injection of aqueous 
piocaine penicillin G, 400,000 units, and again 
penicillin blood levels were determined at inter- 
vals. 


The blood levels of penicillin V compared 
favorably with the other two penicillin prepa- 
rations. 

— William E. Symon, Indiana University 
Medical Center , Indianapolis. 

Comparative Clinical Laboratory Studies: 
Penicillin V and Penicillin G 

Thirty healthy, ambulatory subjects were 
given equal amounts of penicillin V or penicil- 
lin G orally. The material was ingested in the 
fasting state and following a standard meal. 
Blood penicillin concentrations were deter- 
mined at intervals for 8 hours, using a twofold 
tube dilution technique. When concentrations 
of penicillin V and penicillin G were compared 
directly, whether the subject was fasting or not, 
early levels with penicillin V were achieved 
which were maintained higher and longer than 
with penicillin G. Analysis of the data ex- 
pressed as total penicillemia per 8-hour period 
revealed that with or without food, penicillin V 
produced greater blood penicillin concentra- 
tions than did penicillin G. There was only a 
16-percent difference in penicillin Y concentra- 
tion when it was given fasting or with food. 
Penicillin V in the fasting state also produced a 
61 percent greater concentration than did fast- 
ing penicillin G. Penicillin V given with food 
showed a penicillemia 224 percent greater than 
penicillin G taken with food. Furthermore, 
even when penicillin Y given with food was com- 
pared to penicillin G in the fasting state, 38 
percent greater penicillemia values wei’e ob- 
tained with penicillin V than with penicillin G. 

— Franklin B. Peck., Jr., and E. S. Grif- 
fith, Lilly Laboratory for Clinical Research , 
Indianapolis Hospital , Indianapolis. 

Effectiveness in Acute Gonorrheal Urethritis 

Advantages inhere in both oral and paren- 
teral medication. The choice depends upon the 
circumstances at hand. The advantages that an 
oral preparation of penicillin offers over the 
intramuscular injection are primarily those of 
convenience and a decreased iiossibility of sensi- 
tization or allergic response. There is therefore 
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Initially, consecutive patients received ervtli- 
romycm by mouth. The majority had gon- 
orrheal urethritis. Of 132 patients receiving 
a total dosage of O.S to 1.2 gm, good clinical ret 
suits were obtained in 114, indifferent in 10 and 
poor in S. Fewer cases of nonspecific urethritis 
and chancroid were available. The results with 
much larger doses were not striking. The bac- 
teriological results in the cases of gonorrhea 
were m close agreement with the clinical results. 

Another group, all of whom had gonorrhea 
received 100 to 200 mg. of erythromycin intra- 
muscularly. Of the SS patients studied, good 
clinical results were obtained in 77, indifferent 
in 5, and poor in G. More detailed analysis of 
these data reveals the best results to be in tlio«e 
receiving larger doses. 


It appears that erythromycin is a satisfactory 
substitute for penicillin, especially when given 
intramuscularly in adequate dosage. 


Thomas II. Haight, department of medi- 
cine, University of Oklahoma School of Medi- 
cine and University Hospitals , and the 
Prevention and Control Center , Oklahoma 
City. 


abnormal spinal fluid without anv 
laboratory sign of the disease. 


other 


Cargos Trixcao, Almeida Franco, <Yl- 

FREDO tfOGUEIRA, A. II. PlNTO, and HEINZ 

Mhhlffqbdt, Kumamoto University Medical 
School, Honjo-maohi , Kumamoto shi, Japan. 


PENICILLIN V 

Blood Concentrations Following 
Oral Administration and 
Comparison With Penicillin G 

Penicillin V acid in tablet and capsule forms 
and benzathine penicillin V as tablet and oral 
suspension have been administered orally to a 
large number of human subjects. The peni- 
cillin blood serum concentrations were deter- 
mined 1 , 2, 4, G, and S hours after a single dose. 
Crystalline penicillin G potassium or benza- 
thine penicillin G in similar dosage forms were 
also tested. Tablets or capsules containing 
200,000 units of penicillin V acid produced 
significantly higher blood concentrations than 


Stylomycin in Human Sleeping 
Sickness: 17-Month Followup 

Fifteen cases of sleeping sickness {Trypano- 
soma gambiense) were treated with stylomycin 
(puromycin) for 7 to 10 days. The daily dos- 
age used was 1 to 2.25 gm., the total per patient 
ranging from 9.5 to 13.5 gm. Clinical diag- 
nosis was confirmed by blood cultures (Wein- 
man’s medium modified by Henraard and Peel 
as recommended by Heujean and Evans), 
cerebrospinal examinations, and microscopic 
examination of material from the lymph glands. 
Periodic controls were carried out in the same 


comparable penicillin G preparations. The 
highest initial blood concentration was given by 
penicillin V acid capsules 1 hour after admin- 
istration. Thereafter, the capsules and the 
tablet formulation gave the same penicillin 
blood concentrations. 

The average concentration of penicillin in the 
serum 1 hour after the administration of peni- 
cillin V acid tablets was 0.884 unit per milli- 
liter, while potassium penicillin G tablets gave 
only 0.578 unit. Penicillin V acid in capsules 
given to 50 subjects yielded an average blood 
concentration of 1,098 units jrer milliliter 1 
hour after administration, while potassium 
penicillin G in capsules gave only 0.699 unit. 
The duration of the penicillemia was the same 


manner. 

Before treatment, material aspirated from 
the lymph nodes of all patients showed trypano- 
somes, all spinal fluids were abnormal, and 11 
patients yielded positive blood cultures. At 
the last control, 17 months after treatment 
ended, 10 patients were negative, 4 relapsed 
during the first 6 months, and 1 presented 


for both penicillin V and penicillin G in either 
dosage form. Detectable penicillin blood con- 
centrations were found in more than 80 percent 
of the subjects for 4 hours, and in about 40 
percent for 6 hours with either penicillin 
V or G. 

An increase of two and one-half times in the 
dose of penicillin V acid in tablet form gave 
proportionately higher blood concentrations at 
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pendencc on metabolism (Clowes and others) . 
Inactivation of penicillin G (benzylpenicillin) 
and penicillin V (phenoxy methyl penicillin) 
was examined on liver slides of guinea pigs, 
using the Warburg apparatus. Inactivation 
was found to be anaerobic and aerobic, inci eas- 
ing with the amount of penicillin concentration. 
Investigations with activators, inhibitors, and 
metabolites show that there is an adaptive 
ferment which is built up under the influence of 
penicillin and with use of metabolic energy. 

— K. H. Srrrzx, University Clinic , Vienna, 
Austria. 

Serum Penicillin Concentrations 
Following Oral Administration 

Capsules containing 200,000 units of penicil- 
lin Y and commercial 200,000 and 500,000 unit 
tablets of penicillin G were administered with 
respect to meals to adults with no evidence of 
cardiac, renal, or hepatic disease- Serum peni- 
cillin concentrations were determined by the 
Sarcina lutea disc-plate method and serial two- 
fold tube dilution technique. Zone diameters 
with the plate method were somewhat smaller 
with penicillin V than with penicillin G and 
were usually not obtained at concentrations of 
0.03 unit per milliliter. 

Yean serum concentrations at 2, 4, and 8 
hours, following doses of 400,000 units of peni- 
cillin G were 1.0, 0.88, 0.3S, and 0.16 unit per 
milliliter, respectively, and following penicillin 
V , same doses, were 0.57, 1.46, 0.49, and 0.08 unit 
per milliliter, respectively. Eight hours after 
administration, 12 of 15 patients receiving peni- 
cillin G had levels of 0.03 unit per milliliter, or 
greater, contrasted with 6 of 12 patients receiv- 
ing penicillin V. 

Yean serum penicillin concentrations at the 
same intervals following 1 million unit doses of 
penicillin G were 1.31, 1.19, 0.32, and 0.14 units 
per milliliter, and those following penicillin Y , 
same doses, were 1.83, 2.44, 1.3, and 0.27 units 
per milliliter. Twelve of fourteen patients re- 
ceiving penicillin G had levels of 0.03, or 
greater, 8 hours after administration as com- 
pared with 5 of 7 patients receiving penicillin Y. 

Penicillin concentrations of the serum 
samples were relatively stable in the case of both 


penicillin G and penicillin V at -20° G, but in 
the serum penicillin V showed considerably 
more rapid deterioration than penicillin G at 

10° C. . 

Additional pharmacologic data as being 
accumulated. 

Herbert Linden, Sydney Finegold, and 

'William L. Hewitt, departments of medi- 
cine of the University of California Medical 
School and of the Veterans Administration 
Center , Los Anyeles. 

Some Observations as to 
Solubility and Stability 

Comparisons are made between penicillin Y 
acid, potassium penicillin G, potassium peni- 
cillin V, benzathine penicillin G, and benzathine 
penicillin Y with respect to solubility and 
stability of suspensions and solutions at various 
pH levels over definite periods of time. 

In vivo tests made include comparisons of 
penicillin V and potassium penicillin G in 
mouse protection tests against virulent type 1 
pneumococci, serum concentrations in chickens 
following oral administration of the same two 
penicillins, and human serum concentrations 
resulting from parenteral injection of the 
benzathine salt of phenoxymethyl penicillin 
(penicillin Y). 

—William Elias and H. Joseph Merrion, 
Wyeth Laboratones, West Chester , Pa. 

Some Properties Such as Stability 

Phenoxymethyl penicillin (penicillin V) is 
more stable than benzylpenicillin at pH < 6.5. 
At higher pH the condition is the reverse. 
There is a relatively rapid inactivation of peni- 
cillin V in serum. The in vitro activity of 
penicillin Y against strains of Staphylococcus 
aureus, beta hemolytic streptococcus, and pneu- 
mococcus in our experiments is the same as that 
of benzylpenicillin. Against a strain of a non- 
pathogenic Staphylococcus albus, penicillin Y 
was SO percent more active than benzylpenicil- 
lin. The reason for this is not known. 

Because of its physicochemical properties, 
penicillin V is suitable for oral administration. 
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a need for an oral preparation of pencillin, one 
that will not be destroyed by the gastrointestinal 
pH and that will he readily absorbed, giving 
adequate body fluid and tissue concentrations. 

Penicillin V (phenoxy methyl penicillin) is 
such a preparation and it has been reported to he 
eflective in the treatment of certain diseases 
caused by penicillin-susceptible organisms. 

The results obtained to date in our experience 
with a small number of patients, summarized be- 
low, indicate that 1.S million units is the mini- 
mal dose for use in this infection and that a 
somewhat higher dose may be more effective. 


Num- 

Toial dosage her of Fail - 

(units) How administered patients Cures arcs 


800,000 400,000 twice daily- a 0 

1,200,000 SOD, 000 initially 4 1 

400,000 at 6 hours 

1.200.0 00 400,000 thrice daily _ 3 1 

1.800.000 000,000 thrice daily. 10 8 


o 

3 

2 

2 


It appears, therefore, that penicillin V ad- 
ministered orally may be used in treatment of 
gonorrhea. The study, the methods and pro- 
cedures of which have been described elsewhere, 
is being continued. 


— Mil’ cox Marmell and Aaron Prigot, De- 
partments of Pathology and Surgery and De- 
partment of Hospitals. New York City. 


Pharmacologic and Toxicological Studies 

Penicillin V (plienoxymethyl penicillin) has 
been shown to be more acid resistant and to pro- 
duce higher blood levels after oral administra- 
tion in human test subjects than penicillin G- 
Studies in laboratory animals have proved the 
safety of penicillin V and have confirmed the 
increased absorption and blood levels. 

Tlie acute toxicities of penicillin V, sodium 
penicillin V, and sodium penicillin Gr have been 
compared following administration to mice by 
several routes. The LD 50 ’s± standard error in 
milligram per kilogram were: for penicillin V, 
intraperitoneaUy l,35l±GS, subcutaneously and 
orallv "reater than 4,000; for sodium penicillin 
V intraperitoneaUy 2,2S1±74, subcutaneously 
2 440 ± 66 and per os greater than 4,000 ; and for 
sodium penicillin G, intraperitoneaUy 3„U- 
ut subcutaneously and orally greater than 

4,000. 


Rats fed diets containing up to 2 percent peni- 
cillin V for 2 months gained weight and showed 
no visceral or hematopoietic damage. Dogs that 
received daily doses of 200 milligrams per kilo- 
gram for the same period also remained normal. 

In dogs, the renal clearance was slightly lower 
for penicillin V than for penicillin G. The 
secretion of penicillin V by the renal tubules was 
inhibited by probenecid. Penicillin V was 
bound by plasma protein to about the same ex- 
tent as penicillin G. 

Blood levels have been determined in several 
species of experimental animals following oral 
administration. Penicillin V produced higher 
levels than penicillin G in most instances. 

— Robert G. Axdeksox, C. C. Lee, II. II. 

"Worth, and II. K. Guek, Lilly Research 

Laboratories , Indianapolis. 

In the Treatment of Subacute 
Bacterial Endocarditis 

Three cases of subacute bacterial endocarditis 
(two due to alpha hemolytic streptococci anil 
one due to Neisseria sicca) were treated with 
oral penicillin V. The dose was two million 
units every 4 hours. 

Penicillin Y blood levels ( Sarcina lutea cup- 
plate method) ranged between 5.6 and 20 units 
per milliliter of serum. 

One patient was treated for 42 days with a 
total of 50S million units of penicillin V with 
clinical and bacteriological remission. 

Two of the three cases exhibited clinical re- 
lapse after 1 week of treatment. In both cases 
multiple blood cultures remained sterile. lh e 
addition of streptomycin (2 grams per day) to 
the therapeutic regimen resulted in remission- 
No untoward reaction to penicillin V at tins 
dose level was encountered. 

— E. L. Qraxx, J. hi. Colville, F. Cox, 
and J. Truant, Infectious Disease Clinic, 
Henry Ford Hospital , Detroit. 


Inactivation in Tissues and Body 

All of the administered penicillin does not 
appear in urine. Loss is mainly due to inacti- 
vation in tissues, especially the liver, with de- 

Public Health Heporls 


372 



pendence on metabolism (Clowes and others) . 
Inactivation of penicillin G (benzylpenicillin) 
and penicillin V (plienoxymethyl penicillin) 
was examined on liver slides of guinea pigs, 
using the Warburg apparatus. Inactivation 
was found to be anaerobic and aerobic, increas- 
ing with the amount of penicillin concentration. 
Investigations with activators, inhibitors, and 
metabolites show that there is an adaptive 
ferment which is built up under the influence of 
penicillin and with use of metabolic energy. 

— K. II. Spitzv, University Clinic , Vienna, 
Austria. 

Serum Penicillin Concentrations 
Following Oral Administration 

Capsules containing 200,000 units of penicil- 
lin V and commercial 200,000 and 500,000 unit 
tablets of penicillin G were administered with 
respect to meals to adults with no evidence of 
cardiac, renal, or hepatic disease. Serum peni- 
cillin concentrations were determined by the 
Sarcina lutea disc-plate method and serial two- 
fold tube dilution technique. Zone diameters 
with the plate method were somewhat smaller 
with penicillin V than with penicillin G and 
were usually not obtained at concentrations of 
0.03 unit per milliliter. 

Mean serum concentrations at *4, 2, 4, and 8 
hours, following doses of 400,000 units of peni- 
cillin G were 1.0, 0.8S, 0.3S, and 0.16 unit per 
milliliter, respectively, and following penicillin 
V, same doses, were 0.57, 1.46, 0.49, and 0.08 unit 
per milliliter, respectively. Eight hours after 
administration, 12 of 15 patients receiving peni- 
cillin Q- had levels of 0.03 unit per milliliter, or 
greater, contrasted with 6 of 12 patients receiv- 
ing penicillin V. 

Mean serum penicillin concentrations at the 
same intervals following 1 million unit doses of 
penicillin G were 1.31, 1.19, 0.32, and 0.14 units 
per milliliter, and those following penicillin Y, 
same doses, were 1.83, 2.44, 1.3, and 0.27 units 
per milliliter. Twelve of fourteen patients re- 
ceiving penicillin G had levels of 0.03, or 
gi eater, 8 hours after administration as com- 
pared with 5 of 7 patients receiving penicillin Y. 

Penicillin concentrations of the serum 
samples were relatively stable in the case of both 


penicillin G and penicillin V at —20° C., but in 
the serum penicillin Y showed considerably 
more rapid deterioration than penicillin G at 
10° C. 

Additional pharmacologic data is being 
accumulated. 

— Herbert Linden, Sydney Finegold, and 
William L. Hewitt, departments of medi- 
cine of the University of California Medical 
School and of the Veterans Administration 
Center , Los Angeles. 

Some Observations as to 
Solubility and Stability 

Comparisons are made between penicillin V 
acid, potassium penicillin G, potassium peni- 
cillin V, benzathine penicillin G, and benzathine 
penicillin Y with respect to solubility and 
stability of suspensions and solutions at various 
pH levels over definite periods of time. 

In vivo tests made include comparisons of 
penicillin V and potassium penicillin G in 
mouse protection tests against virulent type 1 
pneumococci, serum concentrations in chickens 
following oral administration of the same two 
penicillins, and human serum concentrations 
resulting from parenteral injection of the 
benzathine salt of plienoxymethyl penicillin 
(penicillin V). 

— William Elias and H. Joseph Merrion, 
Wyeth Laboratories , West Chester , Pa. 

Some Properties Such as Stability 

Plienoxymethyl penicillin (penicillin V) is 
more stable than benzylpenicillin at pH < 6.5. 
At higher pH the condition is the reverse. 
There is a relatively rapid inactivation of peni- 
cillin V in serum. The in vitro activity of 
penicillin V against strains of Staphylococcus 
aureus, beta hemolytic streptococcus, and pneu- 
mococcus in our experiments is the same as that 
of benzylpenicillin. Against a strain of a non- 
pathogenic Staphylococcus albus, penicillin Y 
was SO percent more active than benzylpenicil- 
lin. The reason for this is not known. 

Because of its physicochemical properties, 
penicillin V is suitable for oral administration. 
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After single oral closes of penicillin V, the con- 
centration in serum during the lirst 3 horn’s 
after the administration is 2 to 3 times greater 
than that achieved with the same amount of 
benzylpenicillin. The concentration in serum 
then falls more rapidly than when benzylpeni- 
cillin is administered. After a single oral dose 
of 0.30 gm. of both penicillins the serum con- 
centration is the same 6 hours after the admin- 
istration. Lower stability at pH > 6.5 and 
greater inactivation, by serum, of penicillin Y 
than of benzylpenicillin may be the explanation 
of this. When penicillin Y is given together 
with probenecid the concentration in serum is 
twice that obtained with the same dose of peni- 
cillin Y alone. Furthermore, the period of 
time during which an effective penicillin con- 
centration is present in the blood is prolonged. 
An oral dose of 0.12 gm. of penicillin V and 
0.7 gm. of probenecid once every S hours main- 
tains continuously a concentration in serum that 
is effective for the majority of infections caused 
by bacteria sensitive to penicillin. 

— -N. A. Didixg and A. Rune Frisk, Stock- 
holm , Sweden. 

Toxicological Properties of Various Forms 

Acute and chronic toxicity of pencillin Y was 
investigated in mice, rats, guinea pigs, rabbits, 
and dogs; and the effects following various 


routes of administration were compared with 
those of procaine penicillin G, potassium peni- 
cillin G, and N, N'-dibenzylethylenediamine 
(DBED) dipenicillin G. After oral, intra- 
muscular or intra-abdominal administration, 
the toxicity of penicillin Y and DBED dipeni- 
cillin V compared favorably with that of the 
other penicillin forms similarly administerea. 
Intravenously, penicillin Y, it was found, could 
be administered rapidly without untoward ef- 
fect and when compared to potassium penicillin 
G administered at the same rate, the latter was 
approximately 8 to 10 times more toxic. The 
mean gain in weight of rats fed 0.1 or 0.2 per- 
cent penicillin Y or DBED dipenicillin V in 
the diet for S weeks was similar to that of the 
controls fed only the basal diet. Neither dogs 
administered intramuscularly or orally 100 
mg./kg. daily, nor rabbits intramuscularly ad- 
ministered 20 mg./kg. for 8 weeks exhibited any 
unusual behavior or serious alterations in their 
mean body weights. Periodic hematological 
studies and microscopic examination of tissues 
following complete autopsies at the termination 
of the experiments revealed no significant 
changes as a result of the penicillin V or the 
DBED dipenicillin V. 

— Jerome M. Glassaiax, William J . Beck- 
field, Edward hi. Gore, Alphonse Dervinis, 
Richard Tislow, and Joseph Seifter, Wyeth 
Institute for Medical Research , Radnor , Pa. 


Medical Review Bibliography 

A Bibliography of Medical Reviews is scheduled for publication in 
May 1956 by the Armed Forces Medical Library. Arranged by sub- 
ject, it will contain approximately 800 references to review articles 
in clinical and experimental medicine and allied fields. All of these 
have appeared during the calendar year 1955. 

Copies of this bibliography will be supplied in the order requests 
are received by: The Director, Armed Forces Medical Library, 
Washington 25, D. C. 
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ESTELLA FORD WARNER 


“No Need for Acclaim . . . 
But to Perpetuate 
Influence She Generated” 


Dr. Estella Ford Warner, who retired this 
year after a distinguished career with the 
Public Health Service, takes to her adobe home 
in Albuquerque the warm affection, deep re- 
spect, and unqualified admiration of all who 
have known her. Pier retirement is not the 
occasion to pay her tribute, because she does 
not need acclaim. Although she has been hon- 
ored many times, honors are superfluous to her. 
These comments are offered primarily in the 
hope that they may help to some degree to con- 
serve and perpetuate the influence she has 
generated. 

When Dr. Warner was recruited for the Pub- 
lic Health Service by Dr. Warren Draper in 
1932, she was known both here and abroad for 
her development of State and county maternal 
and child health services in Oregon. Although 
she had a flourishing practice in pediatrics in 
Portland, where she had earned a medical de- 
gree at the State university, she took up public 
health work because of her conviction that “the 
best road to good child health is preventive 
medicine on a community basis.” 

The first -woman to enter the commissioned 
officer services of the United States, Dr. Warner 
was an important addition to the Public Plealth 
Service both as a physician and as an adminis- 
trator. At all times, she has personified compe- 
tence of a very high level. 

Her direct contributions to public health have 
been described elsewhere, if all too briefly. 


•They are an important element in the chronicles 
of world health progress, and it is to be hoped 
that some day they will be celebrated in history 
as they deserve. The strategic value of her work 
with mothers and children, with indigenous 
primitive tribes on reservations in the south- 
west, with families of warworkers housed in 
trailers and other temporary quarters during 
the war, with Federal assistance to State health 
departments, and with expanding health serv- 
ices in Asia is yet to be seen in perspective. 

The achievement in itself is impressive. The 
effects of programs she advanced for malaria 
control and sanitation in India alone are cei- 
tain to extend and enrich millions upon millions 
of lives. 

While what she has done commands respect, 
these achievements are noteworthy as well for 
the spirit and method of their accomplishment. 
Perhaps this is best indicated by the fact that of 
all those men and women who have been as- 
signed' to her staff, there are none who speak of 
having worked “for” Dr. Warner. It is not an 
affectation when they say they worked “with” 
her. It is a tacit and grateful acknowledgment 
of the fact that in every endeavor she created a 
pervading sense of shared purpose and action. 

She took to heart the doctrine that democracy 
is a way of working as well as a way of living. 
As a division chief, she demonstrated her char- 
acteristic ability to accept and make use of new 
ideas and methods. Since it was not in her 
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nature to be authoritarian, she was always as 
ready to hear from her staff members as to give 
counsel and guidance. 

Her accomplishments have been world en- 
riching, her methods inspiriting. She has at- 
tained the high goals she set for herself and, in 
so doing, has established new goals for those 
who follow. 

‘ With such concepts and attitudes, it was to be 
expected that her office would be the source of 
creative ideas in public health, that it would be 
eager to perform real functions rather than to 
pretend to formal responsibilities, that it would 
constantly evaluate, and reevaluate, the per- 
formance of public health services. 


On the eve of her retirement, she was con- 
tinuing to encourage health workers in foreign 
missions to write what they observed and what 
they were doing about public health, in line 
with her constant wish to focus health concepts 
on living processes. 

If further tribute is to be paid to Dr. Warner 
by her colleagues, they can do no better than 
apply her concepts, to be sensitive to public 
needs, to observe and report what is being done 
and what can be done, and to proceed in concert 
to meet public needs as they are understood. 

— By Leonard A. Scheele, Surgeon General , 
Public Health Service. 


On Rehabilitation 


“In Salt Lake City recently, over a 6-month 
period, half tire applicants for public assistance 
whose need was due to a father’s desertion 
were handled by a trained social worker who 
stressed the services that would help cure the 
problem. The other half 'were handled 
routinely — their need was established and 
payments were made, but no special help was 
given in eliminating the cause of need. At 
the end of 6 months, assistance payments to 
the families who had received professional 
self-help services were 41 percent less than 
assistance payments to the other families. 

“In New York City, over a period of 3 years, 
a skilled welfare staff focused on a direct effort 
to return persons to self-support. Of a total 
of 2,700 cases, involving persons who had 
been unemployed from 1 to 19 years, 616 were 
restored to independence as a result of serv- 
ices provided by social workers. The savings 
in the actual cost of assistance has been $616,- 
000 per year. But far more important than 
the savings of tax dollars is the promise of a 

richer life for human beings. 


“In New York State, 3,600 disabled persons 
were returned to employment and a self- 
sustaining life through vocational rehabilita- 
tion last year. These people were earning 
less than $1.5 million a year when they started 
on the .road to self-support. The first year 
after rehabilitation, their earnings were esti- 
mated at more than $8 million — almost a six- 
fold increase. 

“In the Nation as a whole, more than 11,000 
of those rehabilitated last year had been re- 
ceiving public assistance payments. It cost 
about $8 million to rehabilitate this group 
but in just one year it would have cost almost 
$10 million to maintain them on relief. Re- 
lief costs generally were stopped and earnings 
and tax payments were started, but the richest 
reward from this program is the conversion ^ 
of misery and despair into hope, dignity, and 
a productive life.” 

— Marion B. Folsom, Secretary of Health, 
Education, and Welfare. From an ad- 
dress before the Rochester City Club, 
Rochester, N. Y., March 3, 1956. 
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y grams, it is useful to knoiv why some 
others stay away. A psychological 
significant factors in the public atti- 
tude toivard chest X-rays. 


Why People Seek Diagnostic X-Rays 

By GODFREY M. HOCHBAUM, Ph.D. 


In planning community X-ray pr 
people appear for screening anc 
study suggests three apparently 


M ANY well-organized, efficiently handled, 
and very successful community X-ray 
programs have been conducted throughout the 
United States. Yet, even in the most effective 
ones, various segments of the population have 
failed to obtain X-rays. There is evidence that 
these segments include groups in which tuber- 
culosis is highly prevalent. 

It is hoped that better knowledge of factors 
which determine whether or not people obtain 
chest X-rays will help in planning more effec- 
tive programs, especially for those unresponsive 
population groups. With this in mind, the 
National Tuberculosis Association and the Pub- 
lic Health Service jointly sponsored a study to 
identify some of these factors. 

For this study, intensive personal interviews 
were held with 450 persons in Boston, 450 in 


Dr. Hochbaum is a research psychologist. Behavioral 
Studies Section, Division of General Health Services, 
Public Health Service. This article is a modifica- 
tion of a paper he presented at the annual meeting of 
the National Tuberculosis Association, Milivaukee, 
IPis., May 25, 1955. It deals with only one set of 
findings from a study on voluntary participation of 
the public in tuberculosis case-finding programs. A 
discussion of all the findings, as ivell as a fuller de- 
scription of sampling procedure, study design, and 
techniques of obtaining data, will be published in 
monograph form at a later date. 


Cleveland, and 300 in Detroit, all 25 years of 
age or older. The respondents were selected m 
each city on the basis of random population 
sampling. The interviews, each lasting more 
than 1 hour, were designed to stimulate the re- 
spondents to express their opinions as well as 
their feelings and attitudes concerning psycho- 
logical, sociologic, and administrative aspects 
of case finding for tuberculosis. To learn more 
about opinions, attitudes, and feelings than is 
usually expressed when only direct survey ques- 
tions are asked, use was made of various psycho- 
logical techniques, such as projective questions. 

Of the 1,200 persons interviewed in the 3 
cities, only 42 percent had voluntarily and with- 
out having any signs or symptoms of illness 
obtained one or more chest X-rays to check for 
tuberculosis. Another 16 percent stated that 
they had obtained X-rays voluntarily, but that 
they had done so because they had noticed 
symptoms which they thought might be due to 
tuberculosis. Fourteen percent said they had 
had all their X-rays either because other per- 
sons or groups had pressed them or because the 
X-rays had been required for one reason or 
another. A few persons had had X-rays to 
check for heart trouble or lung cancer rather 
than for tuberculosis. For about 10 percent 
who had had X-rays, no consistent and typical 
pattern could be established. Seventeen percent 
of the 1,200 persons had never in their lives 
had an X-ray. 

Whether or not a person voluntarily obtains 
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U chest X-ray when given the opportunity is the 
result of a decision made by him. The funda- 
mental problem with which this research was 
concerned, therefore, can be expressed by the 
following questions: Why and under what 
conditions do people decide to seek chest X-rays 
when given the opportunity ? Why and under 
what conditions do they decide not to ? Since 
a decision to act still may not result in an act, 
a further question must be posed : What condi- 
tions make it more likely or less likely for people 
who have decided to obtain X-rays actually to 
obtain them ? 

Obviously, many factors must be examined 
to answer these questions. Some of these are 
psychological in nature; others, sociologic; 
and still others, situational. Xo single factor 
ever determines by itself whether a person will 
or will not voluntarily obtain a chest X-ray. 
Hence, the study was designed to deal with a 
variety of factors. It was designed, further, 
not only to identify the factors that influence 
people to seek diagnostic X-rays, but also to 
•determine how various factors affect each other. 

This report is concerned with only one set of 
factors investigated by the study. These 
factors, even when considered by themselves, 
appear to be of particular significance to the 
question of why people seek diagnostic X-rays. 
A report to be published at a later date will 
discuss these factors in relation to several others 
investigated in the study. 


The Three Factors 


The first in this set of factors is a person’s 
conviction that he himself could really contract 
tuberculosis. 

The second is a person’s conviction that he 
nimht have tuberculosis for a considerable 
period of time without being aware of it— that 
is, without experiencing any outward symptoms 
of illness— and that only through a chest X-ray 
could the fact that he has the disease be 


rscertained. , , 

Among 793 persons in the sample who had 
unrestricted freedom and opportunity to obtain 
X-ravs ( that is, excluding persons who had had 

X rays because they were required to do so and 
X-rays, ue X-ravs for reasons not 

also those w 10 1 , . , believed that 

relevant to this analysis), 


they could contract tuberculosis and also that 
X-rays alone would show the presence of the 
disease at an early stage. Over 80 percent of 
this group, although feeling healthy and free 
from any symptoms at the time, had voluntarily 
obtained X-rays. In contrast, 356 persons 
either did not believe that they would ever con- 
tract tuberculosis or were certain that they 
would be aware of it if they had the disease. 
Half of this group either had never had X-rays 
or had obtained them only after they had 
noticed what to them seemed suspicious 
symptoms. 

From the nonmedical point of view, this be- 
havior is quite rational. If a person is con- 
vinced — rightly or wrongly — that he will never 
have tuberculosis, it would seem to him a com- 
plete waste of time and effort to check on 
whether he does have it. And if a person is con- 
vinced that there will be some sign of illness, 
some pain or disfunction, as soon as he has be- 
come infected, he is also convinced that he could 
not have tuberculosis as long as he feels com- 
pletely well. Such a person, too, would regard 
X-rays as completely unnecessary and would 
obtain them only when he notices signs which he 
thinks might be symptoms of tuberculosis. 

Briefly, then, the findings indicate that people 
are likely voluntarily to seek diagnostic X-rays 
only if they really believe that they might con- 
tract tuberculosis and that it would be danger- 
ous to rely on the appearance of outward 
symptoms. 

The third factor is a person’s belief that early 
detection of tuberculosis "would decrease the 
problems and worries which he thinks would 
arise for him should he ever contract the disease. 
About 90 percent of 510 persons holding this be- 
lief had voluntarily obtained X-rays, a per- 
centage about twice the percentage found among 
those who did not hold this belief. 

Again, this is not at all irrational from the 
layman’s point of view. To the medical pin 
fession, early detection means better prognosis 
or shorter, simpler therapy- But many people 
were found to worry less about prognosis or 
difficulty of treatment than about such things as 
losing their jobs and income, the shattering o 
their career's, or the financial burden on their 
families. Many of these people did not feel 
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that early detection of tuberculosis would do 
much to alleviate these problems. For them, 
detection of tuberculosis— early or late— may, 
with good reason, appear threatening rather 
than beneficial. They therefore tend to avoid 
being X-rayed. 

In other words, people tend to obtain X-rays 
only if they feel that by early detection of tuber- 
culosis those problems which they worry about 
can be avoided or at least considerably 
decreased. 

Of particular interest in a study of why 
people obtain X-rays are those population 
groups among whom a relatively high tubercu- 
losis prevalence has been reported but who often 
show very poor participation in screening pro- 
grams. In this study, data for two of these 
groups, older males and people with low in- 
comes, were analyzed. 

It was found that the three factors described 
, cut across socioeconomic classes and sex and age 
categories. That is, people who believe they 
might get tuberculosis, those who do not rely 
solely on symptoms as a stimulus for seeking 
X-rays, and those who see benefits for them- 
selves in early detection of tuberculosis are 
likely to obtain X-rays voluntarily regardless of 
their economic status, their sex, or age. One 
thing that characterized the nonparticipating 
groups was that fewer persons in these groups 
held those beliefs. 

Knowledge and Action 

In looking over these three factors, one may 
he tempted to conclude that many people still 
are not informed about tuberculosis and about 
the role of X-rays. But such a conclusion is not 
justified. What we are dealing with here is not 
merely a matter of information. It is a matter 
°f real belief and of a conviction on the part of 
people that such information applies to them 
personally and that it is important to them as 
individuals. 

Without question, a person must know what 
to do, when to do it, and how to do it before he 
can take action. But merely knowing these 
things will usually be insufficient to elicit the 
action to which they relate. Each of us keeps 
a storehouse of knowledge about things to do 
for our own health and welfare. But there is 
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a gap between having this knowledge and ap- 
plying it in our own behavior. We learn to 
give the correct answers to questions long be- 
fore we apply the information in voluntary 
action. 

In view of these facts, it is not surprising 
that, although most people in the sample were 
able to give correct answers to direct informa- 
tional questions, many of them still had never 
voluntarily applied this information by obtain- 
ing X-rays. 

The following will illustrate this. During 
the interview, respondents were asked a direct 
informational question to see whether they knew 
that chest X-rays can detect the presence of 
tuberculosis before the patient becomes aware 
of outward symptoms of the disease. 

Over 80 percent of the respondents were able 
to give correct answers to this question although 
many of them had never voluntarily obtained 
X-rays. Later in the interview, this subject 
was taken up again through a number of in- 
direct, or projective, questions. These were 
designed to reveal beliefs and convictions, 
rather than merely factual information. 

Analysis of the answers given to these pro- 
jective questions yielded an interesting finding: 
Many of the respondents who had proved them- 
selves fully informed concerning the fact that 
one can have tuberculosis without knowing it 
betrayed in their responses that they, to at 
least some degree, felt that they themselves 
would know if they had tuberculosis. Only 
about 35 percent of 543 such respondents had 
ever voluntarily obtained a chest X-ray without 
first noticing signs or symptoms of illness. 
Among those in whom this belief was especially 
strong, this percentage drops to about 20. 

On the other hand, X-rays had been obtained 
voluntarily by 80 percent of the persons whose 
responses to the projective questions indicated 
that they believed fully that they themselves 
could have tuberculosis for a considerable 
period of time without knowing it. 

Conclusion 

It should be emphasized again that this re- 
port deals with only three of the many factors 
that determine whether a person decides to ob- 
tain a chest X-ray and whether he follows up 
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his decision with appropriate action. Addi- 
tional factors are being investigated in this 
study, and the results should further increase 
our understanding of the nature of voluntary 
health behavior. 

To be of real value, however, the findings of 


this study must be tested in actual practice 
under controlled conditions. Such coordina- 
tion between research and program application 
is a must if research is to pay maximum divi- 
dends in over-increasing sound health practices 
by the public. 


^c^ecra/ 
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Pathological and Laboratory Services 
To Hospital Patients in Iowa 


Of interest to hospital associations and ad- 
ministrators, as well as to physicians, patholo- 
gists, and laboratory technicians, is a recent 
decision by a district court of the State of Iowa, 
involving the provision of technological serv- 
ices to hospital patients. The case was that of 
Iowa Hospital Assn., et al. v. Iowa State Board 
of Medical Examiners, et al.. District Court, 
Polk County, decided November 28, 1955. 

A group of some 30 nonprofit hospitals had 
brought an action for declaratory relief follow- 
ing the issuing of an opinion by the State 
attorney general. The major issue, as defined 
by the court, was whether “in purveying to 
patients . . . medical services in the form of 
laboratory procedures and N-ray procedures 
for compensation” the hospitals were engaged 
in “the illegal corporate practice of medicine.” 

The court ruled that they were so engaged 
and concluded, in addition, that under the 
practices described the pathologists or radiolo- 
gists permitting a hospital to bill for medical 
services in the name of the hospital, without 
obtaining patient consent, violated die Iowa 
statute prohibiting fee splitting. 

The Iowa State Hospital Association and 
the Iowa Medical Society were arrayed against 
each other in this litigation. The first joined 
with the hospitals as a plaintiff m the action, 
and the medical society intervened in behalf of 
the defendants which, in addition to the State 


attorney general, included the Iowa State Board 
of Medical Examiners and the Iowa Associa- 
tion of Pathologists. 

The arrangements for suppling pathological 
and laboratory services which had been prac- 
ticed by the plaintiff hospitals and which the 
court condemned as violating the Iowa statutes 
are set out in detail in the court’s findings. 
They were of long standing in the State and do 
not differ essentially from procedures com- 
monly followed elsewhere. The opinion rec- 
ognized that the facilities of pathology and 
X-ray laboratories are essential parts of a 
modern hospital that the plaintiff hospitals 
could continue to maintain. Further, it ex- 
pressed the belief that the supplying of such 
services could be worked out “on the local level 
and within the law.” The extent and nature 
of the required adjustment, however, were not 
spelled out in the opinion although changes by 
the hospitals in contractual arrangement with 
those providing services and with the patients 
would seem indicated. 

The case has been appealed to the Supreme 
Court of Iowa. While the statutes involved 
are those of a particular State, the litigation 
is of unusual interest since this appears to he 
the first reported case in which nonprofit hos- 
pitals by such arrangements have been held in 
violation of medical practice acts. 
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A review of the experience of the metropolis during the pre- 
ivar, war, and postivar periods points to the need for continuing 
control programs. 


Venereal Disease Control in New York City 

By THEODORE ROSENTHAL, M.D., and JULES E. VANDOW, M.D. 


T HE recent downward trends in the inci- 
dence and prevalence of venereal disease 
in New York City have been observed also in 
other parts of the United States (1-3). Con- 
firmatory evidence from the autopsy table is 
provided by Bell (J )) , who found marked de- 
clines in mortality due to syphilis in the past 
two decades. Improved methods of diagnosis, 
treatment, public health education, and admin- 
istrative control have -undoubtedly contributed 
to this reduction of the venereal disease problem. 

Previous reports (5-9) have described in de- 
tail the character of the New York City venereal 
disease control program and have presented 
statistical data on its progress. The present 
report completes this information through 1954, 
thus providing a continuing record from 1938. 

Early Control Activities 

The historical background of the present 
venereal disease control program in New York 
City may be of interest. The first action in 
dealing with the venereal diseases as a public 
health problem in the city was initiated by 


Dr. Rosenthal is assistant commissioner of the City 
of Neiv York Department of Health, New York, 
N. Y. Dr. V endow is chief of the division of social 
hygiene, bureau of preventable diseases, and is also 
a special consultant to the Public Health Service. 


Biggs in 1912 (10). His program embraced 
the following pioneer steps : 

1. Making syphilis and gonorrhea reportable 
diseases. 

2. Offering diagnostic' laboratory tests (in- 
cluding serologic tests for syphilis) for venereal 
disease to all physicians in the city without 
charge. 

3. Advocating establishment by the health 
department of special clinics for diagnosis and 
treatment of venereal disease, (lliese clinics 
were for diagnosis and advice only. Five years 
later, in 1917, treatment was included in the 
services of the health department clinics also.) 

4. Providing special hospital facilities for 
venereal disease cases. 

5. Carrying on an educational campaign 
against patent nostrums and quackery in the 
field of venereal diseases. An attempt was made 
to follow Biggs’ recommendations; inadequate 
staff prevented the full development of this 
forward-looking, program for a score of years. 

In 1935, a survey by the American Social 
Hygiene Association revealed the startling in- 
formation that there were over 1 million men, 
women, and children in New York City suf- 
fering with syphilis or gonorrhea (378,000 with 
syphilis and 750,000 with gonorrhea), one-fifth 
of whom were infectious. The survey also re- 
vealed that 700 residents of New York City 
were being admitted annually to State hospitals 
for general paresis and other syphilis of the 
central nervous system. 
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During the period 1912-35, venereal disease 
control in the New .York City Department of 
Health was a responsibility of the bureau of 
preventable diseases. In 1935, based oil the 


survey and recommendations of the American 
Social Hygiene Association, a separate bureau 
of social hygiene was created to administer the 
venereal disease control program. Under a full* 


Table 1 . Cases of syphilis reported in New York City, calendar years 1 938-54 


Year 

- 


Number of cases 


Total 

Primary or 
secondary 

j Eari_v latent 1 

Congenital 

Other 2 

Num- 

ber 

Rate 3 

Num- 

ber 

Rate 3 

Num- 

ber 

Rate 3 

Num- 

ber 



■ 

193S 

7, 303 

37, 077 

503. 6 

5, 051 

CS. 6 


19. 0 

1. 654 

22. 5 

2S, 972 

393.5 

1930 

- 7, 416 

32, S74 

•143. 3 

3, ill 

46. 0 


27. 7 

wmm 

19. 8 

25, 012 

349.8 

1940 

7, -166 

30, 718 

411. 4 

3, 113 

41. 7 

3. 798 

50. 9 

1, 135 

15. 2 

22, 672 

303.7 

1941 

' 7,510 

27, 194 

362. 1 

2, 957 

39. 4 

Ewes! 

62. 8 

966 

12. 9 

18, 551 

247. 0 

1942.. 

7, 553 

30, 03 G 

397. 7 

3, 400 

45. 1 

5, 2SS 

70. 0 

940 

12.4 

20, 402 

270. 1 

1943 

7, 597 

25, 87S 

340. G 

4, 252 

56. 0 

5, 551 

73. 1 

651 

8. 6 

15, 424 

203.0 

1944 

7, 041 

23, 069 

301. 0 

4, 811 

63. 4 

5, 612 

73. 4 

572 

7. 5 

12, 044 

157.6 

1945. 

7, 684 

22, 690 

295. 3 

5, 164 

67. 2 

C, 162 

80. 2 

583 

7. 6 

10, 7S1 

140.3 

194G 

7, 72S 

26, 765 

340. 3 

0, 063 

78. 5 

7. 338 

95. 0 

558 

7.2 

12, S06 

165. 7 

1947 

7, 772 

26, 303 

33S. 4 

5, 000 

64. 4 

EtWtuili 

85. 0 

566 

7.3 

14, 118 

181. 7 

1948 

7, S15 

25, 366 

324. 6 

3, 846 

49. 2 

C, 045 

77. 4 

645 

8.3 

14, 830 

1S9.8 

1949 

7, 859 

20, 489 

260. 7 

2, 21 S 

2S. 2 

4. 479 

Enlil 


6. 8 

13, 259 

168. 7 

1950 

7, 903 

21, 795 

275. 8 

1,301 

16. 5 

Bifim 

51. 6 

4SS 

6. 2 

15, 922 

201. 5 

1951 

S, 042 

22, 458 

279. 2 

801 

10. 0 

3, 461 

43. 0 

545 

6. 8 

17, 651 

219.5 

1952. 

S, 086 

25, 07S 

310. 1 

784 

9.7 

3, 177 

39. 3 

530 

6. G 

20, 587 

254. 6 

1953 

S, 07S 

25, 224 

312. 2 

65S 

S. 1 

2, 637 

32. 0 

456 

5. 6 

21, 473 

265. S 

1954 

S, Oil 

,10,112 

241. 4 

017 

7. 7 

2, 183 

27. 1 

390 

4. 9 

16, 222 

201. 7 


1 Known a-s “other early syphilis” in 193S and 1939. 2 Includes late latent, late, and stage unknown. 

3 Per 100,000 population. 


Table 2. Cases of gonorrhea, chancroid, granuloma inguinale, lymphogranuloma venereum, and 
nonspecific urethritis reported in New York City, calendar years 1938-54 


Year 

Esti- 
mated 
popula- 
tion in 
thou- 
sands 

Gonorrhea 

Chancroid 

Num- 

ber 

Rate 1 

Num- 

ber 

Rate 1 

103ft 

7, 363 

12, 935 

175. 7 

164 

2. 2 

1030 

7,416 

12, 810 

172. 7 

178 

2. 4 

1940 - 

7, 466 

14, 639 

196. 1 

288 

3. 9 

1941 

7,510 

7, 553 

12, 297 

163. 7 

430 

529 

410 

310 

356 

522 

813 

5. 7 

lQ42-_ 

12, 032 

159. 3 

7. 0 

1Q43__ 

7, 597 

12, 957 

170. 0 

5. 4 

1Q44 

7, 641 

14, 489 

189. 6 

4. 1 

4. 6 
6. 8 

1 Q4.Y 

7. 084 

18, 009 

234. 4 
315. 1 
292. 7 

1040 

7 - 

24, 3oQ 

22, 746 

23. 422- 
20, 309 
16, 784 

1947 _ 

7, 772 
7, 815 

1 U. b 

J 04 R 

299. 7 



1940 — 

7, 859 




jQpO - 

7,903 

8,042 


181 

0 3 

10K1 

14, 114 
12, 105 
12, 505 
12, 379. 


194 

255 

159 

3 4 

1 059. 

8, 080 

154. S 
153.9 

3. 2 

2. 0 

1053 

8, 078 

1954 

8,041 


Granuloma 

inguinale 


Lympho- 

granuloma 

venereum 


Num- 

ber 


55 

95 
97 
97 

145 

141 

161 

149 

170 

96 
7S 
79 
50 
45 
37 


Rate 1 


i Per 100,000 population. 


0. 7 

1. 3 
1. 3 
1. 3 
1 . 9 

1 . 7 

2 . 1 

1 . 9 

2 . 2 
1 . 2 
1. 0 
1 . 0 

. 6 
. 6 


Num- 

ber 


242 

281 

258 

292 

242 

187 

202 

212 

233 

231 

224 

179 

172 

165 

139 

S3 

68 


Rate 1 


3. 3 
3. 8 
3. 5 
3. 9 
3. 2 

2. 5 
2. 6 
2. 8 
3.0 

3. 0 
2. 9 
2. 3 
2 . 2 
2 . 1 
1. 7 
1. 0 

. S 


Nonspecific 

•urethritis 


Num- 

ber 


Rate 1 


149 
191 
847 
1, 238 


1.9 
2.4 
10. 5 
15.4 
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time bureau director, many of the recommenda- 
tions made in the survey report were carried 
out. Among the most important were the 
following : 

1. Increase of laboratory services to aid phy- 
sicians in the diagnosis of persons infected with 
venereal diseases. 

2. Establishment of a consultation service to 
advise practicing physicians in the handling of 
their venereal disease patients. 

3. Expansion of case-finding and case-hold- 
ing services. 

4. Utilization of all available media to edu- 
cate and inform the public as well as to pro- 
vide technical instruction to physicians, nurses 
and others! 

5. Improvement in reporting procedures. 

6. Provision of free drugs to hospitals, clinics, 
and private physicians. 

7 . Cooperation with other departments of 
city, State, and Federal governments and with 
voluntary institutions and professional groups. 


In addition, a comprehensive research pro- 
gram was carried out, including investigations 
on intensive treatment methods in eai'ly syphi- 
lis, evaluation of drugs in the treatment of 
syphilis, and fundamental studies in lympho- 
granuloma venereum and granuloma inguinale. 

Modern Control Program 

Several years were required to familiarize 
physicians and personnel in hospitals, clinics, 
and laboratories with their basic responsibilities 
concerning morbidity reporting. For this 
reason, morbidity statistics for the venereal dis- 
eases prior to 1938 are not completely reliable ; 
as a matter of fact, syphilis cases were tabu- 
lated merely on the basis of positive serologic 
reactions in the laboratories of the health de- 
partment. Since 1938, however, the morbidity 
reporting system has been on an efficient and 
reliable basis, eliminating to as great an extent 
as possible all duplications. ‘ Specially trained 


Figure 1 . Newly reported syphilis and gonorrhea cases, New York City, 1938-54. 
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physicians have been available since 1935 to 
consult with practitioners throughout the city 
on any phase of their venereal disease problems. 
This has tended to improve accuracy and com- 
pleteness in reporting. 

Local public health regulations contained in 
section SS of the New York City sanitary code, 
supplemented by article 17B of the New York 
State public health law, provide for control of 
infected persons, morbidity reporting by physi- 
cians and institutions, and reporting of positive 
laboratory findings by clinical laboratories. 

The Prewar Period , 1988-.il 

Tables 1 and 2 present in detail the number of 
reported cases and rates per 100,000 population 
for each venereal disease reported in New York 
City during the period 1938-54. The year 1938 
marks the first year that these data may be con- 
sidered to be reliable. In that year, 37,077 cases 
of syphilis were reported, a rate of 503.G per 
100,000. In the same year, almost 13,000 cases 


of gonorrhea were reported, representing a rate 
of 175.7 per 100,000. 

From 1938 to 1941, the number of reported 
cases of syphilis steadily declined to 27,191, the 
rate falling to 362.1 per 100,000. There had 
been close cooperation with the Selective Service 
System for distribution of social hygiene litera- 
ture to prospective registrants. Educational 
activities had been increased throughout the 
city and every possible aid, such as films, lantern 
slides, posters, and pamphlets, had been made 
available to the various military installations 
located within the city. 

Syphilis was declining in New York City at 
a fairly rapid rate even before the advent of 
penicillin. It is felt that this decline resulted 
from the comprehensive control measures that 
had been in effect since 1935. Primary and sec- 
ondary syphilis declined almost 50 percent in 
this same period. 

During this period, there was little change 
in the reported number of cases of gonorrhea. 


Figure 2. Syphilis cases, by stage of disease. New York City, 1938 54. 





1938 ' 1940 1942 1944 1946 1948 1950 1952 1954 


Apparently control measures tliat were effective 
against syphilis had little effect against gon- 
orrhea. The same could also be said for 
chancroid since this disease appeared to be in- 
creasing steadily each year so that, in 1041, the 
rate was 5.7 per 100,000, more than two and 
cue-half times higher than in 1938. 

It may be concluded, nevertheless, that the 
expanded venereal disease control program that 
u as put into effect in 1935 was an important 
actor in preventing a rise in the incidence of 
S J philis and gonorrhea during the period of 
military and industrial mobilization just pre- 
ceding the actual outbreak of World War II. 

The War Period, 1941-45 
11 ith the country engaged in a global war, 
ie problems of venereal disease control were 
multiplied enormously. Because New York 
b'lty ls a great seaport and railroad center, it 
ecame an important point of embarkation for 


millions of soldiers. Soldiers and sailors 
flocked to the city nightly from the many near- 
by military installations. Industrial workers 
poured into the city by the thousands, attracted 
by the expanded industrial activity. 

Close cooperation was maintained by the city 
with each branch of the military service. The 
Armed Forces Disciplinary Control Board was 
created at this time to secure even closer coopera- 
tion with civilian agencies charged with con- 
trol of prostitution, sale of alcoholic beverages, 
and related matters. Deported venereal dis- 
ease contacts of members of the armed forces 
who had allegedly been infected in the New 
York area were over 10,000 each year. Every 
effort was made to locate and secure the medical 
examination of the persons named as contacts 
{11), and approximately 60 percent of these 
were located. 

During the war period, primary and second- 
ary syphilis increased over 40 percent and early 
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Table 3. 


Number and percentage of reported cases of syphilis and 

1940-54 


gonorrhea, by reporting agency, 


Year 

Syphilis 

Gonorrhea 

Total 

Pri 

Phys 

v'ate 

ician 

Health de- 
partment 
clinics 

Other 

Total 

Private 

physician 

Health de- 
partment 
clinics 

Other 

Num- 

ber 

Per- 

cent 

Num- 

ber 

Per- 

cent 

Num- 

ber 

Per- 

cent 

Num- 

ber 

Per- 

cent 

Num- 

ber 

Per- 

cent 

Num- 

ber 

Per- 

cent 

1940 

1941 

1942 

1913- 

1944 

1945 

1940 

1947 

1948 

1919. 

1950- 

1951 

1952 

1953 

1954 

30, 718 
27, 194 
30, 034 
25, S78 
23, 009 
22, 090 
20, 705 
20, 303 
25, 300 

20, 4S9 

21, 795 

22, 458 
25, 07 S 
25, 224 
19, 412 

11, 274 
10, 220 
11, G3S 

10, OOS 
9, 053 
9, 705 

10, 212 

11, 3oo 
11, 531 

8, 001 
S, 198 
9, 3S1 
10, 607 
9, G5S 
7, 810 

30. 7 
37. 0 
3S. 7 
3S. 9 

41. 8 

42. 8 
3S. 2 

43. 2 
45. 5 

39. 3 

37. 0 

41. S 

42. 3 

38. 3 

40. 3 

12, 130 
9, 729 
9, 500 
S, 293 
5, 031 
5, 171 
7, 53S 
0, 940 
0, 273 
5, 770 
4, 987 
4, 244 

3, 489 

4, 792 
2, 020 

39. 5 
35. S 

31. 9 

32. 1 

24. 4 
22. S 

25. 1 
20. 4 

24. 7 

25. 2 
go n 

IS. 9 
13. 9 
19. 0 
13. 5 

7, 308 
7, 239 
S, S30 
7, 517 
7, 7S5 

7, S14 
9, 015 

8, 008 

7, 502 
0, 052 

8, 010 
8, 830 

10, 9S2 
10, 774 
8, 970 

23. S 
20. 0 
29. 4 

29. 0 

33. S 

34. 4 
33. 7 

30. 4 
20. 8 
32. 5 
39. 5 

39. 3 
43. 8 
42. 7 

40. 2 

14, G39 
12, 297 
12, 023 
12, 957 
14, 489 
18, 011 
24, 350 

22, 740 

23, 422 
20, 309 
10, 7S4 
14, 114 
12, 105 
12, 505 
12, 381 

3, 092 
2,700 
2, 095 

1, 533 

2, 104 
2, 703 
2, S94 
2, 321 
2, 991 
2, 730 
2, 369 
2, 763 
2, 2S0 
2, 6S1 
1, 470 

21. 1 
22. 0 

17. 4 
11. 9 

14. 5 

15. 0 

11. 9 
10. 2 

12. 8 

13. 5 

14. 1 
19. 6 

18. S 
21. 4 
11. 9 

0, 248 
4,413 

4, 762 
6, 004 
6, 904 
9,249 

15, 073 
15, 924 
15, 079 
13, 954 
11, 570 
8, 778 
7,332 
7,464 

5, 446 

42. 7 
35. 9 
39. 6 

46. 3 

47. 6 

51.4 

61. 9 
70.0 

64.4 
08. 7 
68. 9 

62. 2 
60. 6 
59. 7 
68. 2 

5, 299 
5, 184 
5, 166 
5,420 
5,481 

6, 059 
6, 3S3 
4, 501 
5,352 
3,619 
2, S45 
2,573 
2,493 
2, 360 
2, 459 

30. 2 

42.1 

43. 0 
41. S 
37.9 

33.0 

20.2 
19. S 
22. S 

17.8 

17.0 
18.2 
20.6 

18.9 

19.9 


latent syphilis increased over 20 percent. Tab- 
ulation of morbidity reports indicated early that 
syphilis was increasing, particularly in the 
younger age groups. Because of tins, control 
measures were intensified {11). Gonorrhea 
rates also rose steeply, increasing from 163.7 in 
1941 to 234.4 in 1945. The sulfonamides were 
being used for treatment; penicillin, though 
known to be effective, was in short supply and 
was reserved almost exclusively for the armed 
forces. 


The Postwar Period , 1946-54 

Following the close of the war, reports of 
communicable syphilis and gonorrhea con- 
tinued to mount until peak levels for these dis- 
eases were reached in 1946. Since then, there 
has been a steady drop in reported cases. Some 
of the important reasons for this falling inci- 
dence are utilization of penicillin and other an- 
tibiotics, improvements in diagnostic proce- 
dures and intensification of public health 
control activities. It was fortunate that at this 
time penicillin became freely available for 
civilian use. Its value against both syphilis 
and "onorrliea had already been well demon- 
strated by a number of studies m military and 
civilian institutions.' 


Improvements in laboratory procedures, such 
as the development of cardiolipin antigen and 
quantitative tests resulted in more accurate 
serologic tests for syphilis and better evalua- 


Table 4. Newly reported cases of congenital 
syphilis, New York City, 1938-54 



All ages 1 

Cases under 1 year 

Year 

Number 

Rate per 
100,000 
population 

Number 

Rate per 
100,000 
population 

193S 

1, 654 
1, 467 
1, 135 
966 

22. 5 

159 

162.0 

171.0 

136.2 
112. S 

112.3 
92. 0 
97.5 

111.3 
S2. S 

69.0 
74. 8 
47. 1 
55. 9 
41. 5 
41. 8 

1939 

19. S 

169 

1940 

15. 2 

141 

1941 

12. 9 

125 

1942 

940 

12.4 

144 

1943 

651 

S. 6 

120 

1944 

472 

7. 5 

116 

1945 

5 S3 

7. 0 

139 

1946 

558 

7. 2 

123 

1947 

566 

7. 3 

116 

194S — - 

645 

8. 3 

115 

1949 

533 

6. S 

72 

1950 - 

4SS 

6. 2 

85 

1951 

545 

6. S 

66 

1952 

530 

6. 6 

67 

1953 

455 

5. 6 

43 

20. 0 

1954 

390 

4. 9 

33 






— 


1 Includes age unknown. 

Note: All cases of congenital syphilis are investigate 
for accuracj' of diagnosis. 
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1938 1940 1942 1944 

tion of the effectiveness of treatment. Im- 
proved culture methods were valuable in the 
diagnosis of gonorrhea, especially in females. 

Discussion 

A general picture of the reported cases of the 
' enereal diseases in the period 1938-54 may be 
obtained from figures 1-3. There was little 
change in the rates for newly reported cases of 
gonorrhea until 1912, when the rate began to 
climb slowly. After 1944, a sharp increase oc- 
curred, reaching a peak in 1946 about twice as 
ngh as that of 1942. For 2 years, until 1948, 
this high level was maintained. Then, for the 
Next 4 years, the rate steadily.fell until in 1952 
it w as back to about the 1942 level, where it has 
hovered ever since. 

I he total number of syphilis cases fell from 
a rate of 503 in 1938 to 295 in 1945. The fall 
4'as steady except for a moderate increase in 

42, when many latent cases were being dis- 
co\ered by medical examination of draftees. 


1946 1948 1950 1952 1954 

* % 

Another increase occurred in 1946 but this was 
mainly due to an increase in early syphilis cases 
after the war. Again, the total syphilis figure 
began to decline, reflecting a decrease in pri- 
mary, secondary, and early latent syphilis. 
After 1949, the rate for total syphilis again rose 
steadily, reaching a plateau in 1952-53. This 
last increase was due entirely to steadily in- 
creasing reports of late latent syphilis which 
overshadowed the decreasing reports of infec- 
tious cases. In 1954, for the first time since 
1945, late and late latent syphilis reports fell 
sharply, producing a decided drop in the total 
syphilis rates from about 312 in 1953 to 241 in 
1954. 

The relationships of the various stages of 
syphilis to each other are better seen in figure 
2. From a rate of 68.6 in 1938, primary and 
secondary syphilis fell to a rate of 39.4 in 1941. 
These cases then increased each year through- 
out the war into the postwar year 1946, when 
they reached their peak, a rate of 78.5. Since 
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this high point, the incidence has fallen each 
year during the succeeding 8 years. As the 
chart reveals, the descending curve has almost 
flattened out over the past 4 years. Neverthe- 
less, the rate of 7.7 in 1954 is less than half the 
1950 rate of 16.5. 

The curve for early latent syphilis almost 
exactly parallels that of primary and secondary 
syphilis from 1940 to 1954, except that the rates 
for early latent syphilis run at a slightly higher 
level than those for primary and secondary 
syphilis. No attention should be paid to the 
193S-40 rates for early latent syphilis, since 
during this period early latent syphilis was re- 
ferred to as earl}’’ syphilis and included only 
latent cases of less than 1 year’s duration. Un- 
doubtedly, if cases up to 4 years’ duration had 
been included in this diagnosis, in accordance 
with accepted practice since 1940, the curve 
from 193S to 1940 would be higher than that 
indicated in the chart. 

Except for the year 1942,- when there was a 
slight increase, “other” syphilis (which includes 
late latent, late, and stage unknown) dropped 
precipitously from a rate of 393.5 in 1938 to 
140.3 in 1945. Thereafter, it rose steadily to a 
high point of 265.8 in 1953. A “mass street sur- 
vey” in 1953 uncovered many cases of late latent 
syphilis, which helped to push the rate up to the 
highest level recorded since 1942. Many of 
these cases undoubtedly were acquired during 
the war years. In 1954, more than 5,000 fewer 
cases of late and late latent syphilis were re- 
ported than in 1953, the rate falling to 201.7. 

Table 3 indicates the number of cases of syph- 
ilis and gonorrhea reported annually from each 
of the three reporting sources during 1940-54. 
Also indicated are the percentages of the total 
number of syphilis and gonorrhea case reports 
received annually from these reporting sources. 

Figure 3 shows the rates for the minor vene- 
real diseases, and indicates the postwar peak 


for these diseases. 

Nonspecific urethritis is not reportable m New 
York City. In 1951, because of the relative 
increase of cases, it was decided to admit and 
treat these patients in health department clin- 
ics Figure 3, therefore, by no means leiea s 
the true incidence of this disease, since the rate 
refere' only to patients admitted by health de- 


partment clinics. In 1953, nonspecific ure- 
thritis made up 11.2 percent of the total number 
of cases of urethritis in males seen in these 
clinics, which, in 1954, was 15.3 percent of such 
cases. 

In 1938, 1,654 cases of congenital syphilis in 
all ages were reported ; 159 were under 1 year 
of age. There has been a gradual decline since 
that time so that in 1954, 390 cases of all ages 
were reported, with only 33 under 1 year of 
age .(table 4 and fig. 4) . 

A parallel picture is seen in syphilis of the 
central nervous system. A tabulation of admis- 
sions of New York City residents to State men- 
tal hospitals for syphilis of the central nervous 
system shows a gradual decline. In 1933, 732 
cases were admitted: a progressive reduction 
in numbers ensued each year, with 167 being 
admitted in 1953 (table 5). 

Another index of the decline in venereal dis- 
ease prevalence is furnished by the records of 
the Women’s Court, where all women arrested 
on charges of prostitution are examined for 
venereal disease. 
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Number of cases 


Figure 5. Number of cases of primary and secondary syphilis, all syphilis, and gonorrhea diag- 
nosed in all women coming to the Women's Court, New York City, 1943-54. 



A glance at figure 5 reveals the progressive 
decline in both syphilis and gonorrhea. In 1943, 
34.8 percent of the women arrested were found 
infected with gonorrhea and 15.8 percent with 
syphilis. In 1954, 5.5 percent had gonorrhea, 
whereas only 3.4 percent were found to have 
syphilis (table 6). 

The changing trends in case reporting, as 
seen in table 1, are produced by such conditions 
as the marked decline in lesion syphilis, the in- 
crease in latent syphilis, and the increasing use 
by the private practitioner of such effective 
remedies as penicillin and other antibiotics. In 
the diagnosis of syphilis, the laboratory plays 
a vital role. All laboratories in the city are 
required to report positive findings to the health 
department. This is an important factor in 
the completeness of syphilis morbidity report- 
"'S- Unfortunately, the laboratory is not uti- 


Table 6. Venereal disease among women ex- 
amined in Women’s Court, New York, N. Y., 
1943-54 


Year 

Number 

ex- 

amined 

Percent infected 

Syph- 

ilis 

Syphilis 

and 

gonor- 

rhea 

Gonor- 

rhea 

1943 

4, 595 

10. 0 

5. 8 

29. 0 

1944 

4, 448 

9. 1 

5. 5 

28.4 

1945 

4,814 

9. 4 

6. 5 

25. 7 

1946 

4, 038 

14. 7 

6. 6 

16. 9 

1947 

3, 588 

14. 8 

5. 9 

18. 0 

194S 

3, 6S5 

12. 9 

4. 2 

17. 5 

1949 

3', 269 

13. 1 

2. 8 

13. 6 

1950 

2, 999 

& 3 

1. 2 

10. 8 

1951 

2, 681 

9. 8 

. 6 

5. 3 

1952 

2,268 

11. 0 

. 8 

5. 9 

1953 

2, 306 

7. 1 

.3 

5. s 

1954 

2, 448 

2.9 

.2 

5. 6 
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lized to the same extent for the diagnosis of 
gonorrhea, a fact which helps to explain the 
paucity of gonorrhea morbidity reports from 
private practitioners. 

Conclusions 

Reductions in reported cases of early syphilis, 
gonorrhea, and other venereal diseases have oc- 
curred in New York City since the end of World 
War II. Our public health control programs 
have skillfully combined community resources 
to include in our venereal disease combat teams 
the private practitioner of medicine ; personnel 
of hospitals and clinics; educational institu- 
tions; social and welfare agencies; the volun- 
tary organizations, such as the New York Tu- 
berculosis and Health Association, Inc., and the 
American Social Hygiene Association; the 
clergy; and the Armed Forces, coordinated by 
the official health agencies and with, above all, 
an informed public. 

Further reductions in venereal disease inci- 
dence will be difficult to achieve in an area such 
as New York City, which is not only a focal 
point for traffic from all parts of the United 
States but, in addition, is a global seaport and 
airport. Population movement from within 
the country, coupled with the increasing inter- 
national traffic into the area, constitute prob- 
lems beyond any local public health control. 

These and other special problems peculiar to 
a great metropolis point to the necessity for 


maintaining a vigorous program for the con- 
tinued control of venereal disease. 
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A Pre-Administration Curriculum 
in a School of Public Health 

By KEITH O. TAYLOR, M.B.A. 


W E ARE currently faced with the need 
for well-qualified administrators in the 
health fields. The selection of persons for such 
positions is difficult. The hospital field, in par- 
ticular, has only in fairly recent years estab- 
lished graduate training for persons desirous of 
entering this field. The first course in hospital 
administration was started at the University of 
Chicago in 1934, but there are now 13 courses 
in schools with membership in the Association 
of University Programs in Hospital Adminis- 
tration. 

The hospital field had the advantage of a 
major study of problems of hospital adminis- 
tration and university curriculums to meet the 
needs in this field. The initial major study was 
conducted from 1945 to 1948 by a Joint Com- 
mission on Education with Charles E. Prall as 
director. This study was sponsored by the 
American College of Plospital Administrators 
and the American Hospital Association and re- 
ceived financial support from the Kellogg 
Eoundation. The final reports were issued in 
1948 and helped to focus attention on areas 
which required emphasis in the academic and 
preceptorsliip periods. One subsequent study 


Ifr. Taylor has been associate director of the course 
hi hospital administration of the University of Cali- 
fornia School of Public Health, Berkeley, since 1950. 


and review has already been undertaken in this 
field. 

Basic Recommendations 

The Prall study (1 ) , although it did not give 
major attention to undergraduate preparation 
for those desiring to enter the graduate field, 
did make certain rather general recommenda- 
tions. It suggested that extensive specializa- 
tion at the undergraduate level is probably 
neither necessary nor wise and that a student 
should aim toward a well-rounded general edu- 
cation. But the recommendation goes on to 
say that “the idea of a broad basic education 
should not be confused with an excessive scat- 
tering of effort.” More specifically, the report 
says: 

“Students who are completing requirements 
for their first degree often ask what work will 
be most useful if later they seek admission to 
the courses in hospital administration. A com- 
plete answer to this question requires knowledge 
of the individual’s past training, special quali- 
fications, and job experience. TVhat is offered 
here must, therefore, be considered in the nature 
of general guidance. 

“If the student is not completing a major 
in the social studies or psychology, one or more 
senior college courses in each of the following 
should be suggested: economics, sociology or 
government, psychology. If he has had only 
the minimum requirement in science, some ad- 
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vancecl work in eitlier the biological or the 
physical sciences would prove to be valuable. 
There are circumstances, of course, where a 
new beginning might be preferable. The indi- 
vidual who has had no recent contact with 
chemistry or biology is a case in point. A try- 
out in statistics, if not restricted by prerequi- 
sites, and a course in introductory accounting 
should be included. The last-named is the only 
subject mentioned thus far as a requirement 
for admission.” 

The more recent Olsen report (2) gives added 
emphasis to the need for more basic prepara- 
tion in the field of business but, like the Prall 
report, notes the importance of a well-rounded 
general education. To the extent to which 
these prerequisite ideas are correct, it is appar- 
ent that such a program might bo based in any 
of several schools, liberal arts, sociology, busi- 
ness administration, to mention a few. It is, 
however, essential that whatever school is 
chosen it provide adequate flexibility. 


Flexibility in Planning 


At the University of California, a program 
of this nature has been developed in the School 
of Public Health. The school provides an 
upper division curriculum. The need for 
drawing on many interdepartmental disci- 
plines to supplement the fields of major con- 
centration makes flexibility a basic element in 
the school’s curriculum planning. 

There was little difficulty*, therefore, in 
establishing a pre-administration program of 
reasonable breadth, one that could be rather 
readily tailored to the needs of students who 
had completed an associate of arts or its equiva- 
lent at the college level in their first 2 years. 

Some corn’s es at the lower division level are 
recommended toward advanced work which 
the student tabes after admission to the School 
of Public Health, but in practically all cases 


my student entei'ing at the junior year can 
complete the remaining lower division pre- 
requisites and the upper division requirements 
within 2 years. Prerequisites include at least 
9 units from the social sciences; 12 from the 
humanities, English, and speech; and a basic 
biological science, beginning accounting, and a 


survey course of the health fields. When pos- 
sible, a basic law course is recommended at the 
lower division level. Emphasis at the under- 
graduate level for the relatively few students 
who indicate an interest as early as their fresh- 
man year is toward a broad educational back- 
ground and one which will allow them a maxi- 
mum diversity of selection by the time they are 
ready finally to choose their upper division 
school since by that time some students will 
have found interest in other directions. 

Admission Requirements 

Selection for admission at the upper division 
level in hospital pre-administration is rather 
stringent. All students who apply are inter- 
viewed at considerable length by a full-time 
faculty member of the graduate course in hos- 
pital administration and are then referred to 
the university counseling sendee for testing 
and counseling interviews. 

Students are normally referred to a local hos- 
pital administrator for further interview and 
assigned brief readings in the field. There are 
a number of reasons for lengthy consideration at 
this point. Many students, whether correctly 
or incorrectly, wish their degree in a major 
in which the undergraduate degree in itself will 
provide an entree to specific job situations. The 
pre-administration major and the bachelor of 
science degree provide an essentially broad 
background and not a degree acceptable to hos- 
pitals for positions in the field of hospital 
administration. This is also largely true of 
alternate selections in the upper division in the 
areas of public health and medical care pie- 
administration. 

Students who wish to enter the field of bos 
pital administration, therefore, must be pie 
pared to maintain an adequate grade aveiage 
for acceptance by a graduate school and, in t ie 
case of the University of California, must plan 
on a 3-year program beyond the baccalauiea o 
in order to complete the requirements, o u- 
dents, moreover, must be provided with t o 
facts that placement in this field, while g ooc , 
means willingness to go wherever positions aie 
available and that progression in the field i® 
quires a continuing growth of the individua 
over a fairly long period. The rapid chan D t 
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in hospitals and related health groups in the 
last 20 years, the continuing technical, eco- 
nomic, and human relations changes now in 
process call for administration with breadth 
and flexibility. 

This means that emphasis must be placed on 
the fact that a considerable measure of the in- 
dividual's success will depend on his own abil- 
ity to prove ultimately his leadership qualities. 
Education can provide stimulus for the indi- 
vidual, provoke curiosity, and give a student 
the base on which to build, but education cannot 
provide a garment of facts and techniques in 
which the graduate goes forth cloaked as a 
leader. Although the standards established 
for admission do not lead to a large undergrad- 
uate body, there has been a fairly steady 
growth of applicants. 

Because of its flexibility, the course may be 
used, as far as the senior year, in an alternate 
position with other courses not only in public 
health but also in premedical and other fields. 

Course Requirements 

The usual course for the person who has se- 
lected pre-administration in his junior year in- 
cludes some 44 units of selected work in the 
following areas: advanced psychology (usually 
human relations) , cultural anthropology, prin- 
ciples of organization and management, per- 
sonnel administration, managerial accounting, 
industrial relations, advanced economics, biosta- 
tistics, community health education, sanitation, 
introduction to health administration, medical 
sociology and medical background, and disease 
control. As this leaves the student a minimum 
°f 14 additional units, other work may be se- 
lected to fit the needs or special interest of the 
student. Only three units of work are devoted 
specifically to the hospital. These are in the 
°nn of a survey course which is also taken by 
students from several other areas. The various 
types of institutions — voluntary and govern- 
mental, general, chronic, and mental— are pre- 
sented in terms of their relationships to the 
community and to one another, as well as in the 
individual setting. A major objective of the 
suivey course has been to portray the complex 
nature of the hospital as an institution, the 
umls of problems which it faces, and the 
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many interrelationships with which it is con- 
cerned. 

Preceptorships 

Graduate students who have shown ability 
in their academic work and appear otherwise 
personally qualified are referred to the hospital 
administrators who have agreed to establish 
special preceptorships. In a very few cases 
carefully selected students from other schools, 
who have a reasonably equivalent pre-admin- 
istration background, are also referred. Some 
students who have graduated in other fields 
fake an extra year of graduate work prior to 
the internship to make up for deficiencies. This 
graduate year somewhat parallels the upper di- 
vision pre-administration work, and these stu- 
dents have then entered the preceptorship on 
the same basis as the regular pre-administra- 
tion graduate. 

The preceptorship, or administrative intern- 
ship, is not dissimilar to the well-established 
administrative residency required in all gradu- 
ate courses in hospital administration. The 
main difference lies in the longer period of 
orientation to the hospital, its departments, and 
related activities, the somewhat more restricted 
degree of responsibility placed on the student in 
administrative situations, and the higher de- 
mands on the administrator in terms of teach- 
ing interest. 

This year of education within the hospital 
is clearly reflected in seminar discussion and 
special study during the graduate academic 
year. Students with this background com- 
pare favorably with others whoso experience 
in the field may have been much longer. 
They not only contribute to classes, but, on the 
basis of actual experience, are able to derive far 
more from case and discussion sessions at grad- 
uate level than is possible with students lacking 
an experiential background. Moreover, stu- 
dents with a minimum 2-year background fol- 
lowing a bachelor's degree are able to enter the 
administrative residency with a fairly high 
level of preparation. 

Results 

The pre-administration program has been in 
existence only 7 years, and students have gradu- 
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sited from this program only in the last 5 years. 
Of 27 students taking their bachelor's degree in 
this area, 18 have continued with the advanced 
program, one of whom completed his graduate 
study at an eastern university. Fifteen stu- 
dents have now completed both the undergrad- 
uate program and the preparation requirement. 
Of that number, 8 have also completed residen- 
cies and taken appointments in the field. The 
rest of the 15 are either entering into residencies 
or the graduate academic program during the 
current year. Four more of the 27 graduates 
are now in administrative internships. 

At the undergraduate level some 10 students 
are currently following the pre-administrative 
program on the Berkeley campus. Several are 
enrolled in a similar pre-achninistration pro- 
gram at the University of California at Los 
Angeles. In the past few years, a number of 
students who completed basically similar un- 
dergraduate programs in other schools have 
been placed in internships. 

Xone of us associated with the graduate 
course feel that the undergraduate program 
outlined here is the only pattern for de- 
velopment of future students in administration 
for health fields. lYe do believe that the com- 
bination of social sciences, biological sciences, 
the humanities, and business administration, 
together with some background knowledge of 


the health fields, is essential for a progression 
such as we have outlined. Such a preparatory 
program, however, is possible within the struc- 
ture of many schools and without undue con- 
centration by the student. Administration pro- 
vides an alternate field for capable students in 
premedical, business administration, and sev- 
eral other areas. Although the field of hospital 
administration, itself, provides only a limited 
number of positions, there are at present some 
200 students a year entering graduate work in 
this field alone, and graduates are also taking 
positions in allied health fields. 

Careful selection and guidance of college stu- 
dents with real aptitude and ability can, we be- 
lieve, help to attract outstanding students to the 
fields of health administration. Our experience 
with the progress of students, even though the 
program is still relatively new, has been encour- 
aging to us and has proved acceptable to stu- 
dents, preceptors, and faculty alike. 
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Project to Combat Tuberculosis in .Indians 

A 3-year program to reduce tuberculosis among southwestern 
Indians will be conducted by the Phipps Institute of the University 
of Pennsylvania under contract with the Public Health Service. 

The tuberculosis incidence is about nine times higher among Indians 
than among the non-Indian population of the United States. ^ The 
institute will conduct field studies and administer drugs to assist m 
the prevention ancl treatment of the disease in about 8,700 children. 

Affected by the plan will be the United Pueblos and the Jicarilla 
and Mescalero Apaches of Hew Mexico and the Consolidated Utes of 
Colorado. If techniques prove successful, they will be extended to 

other areas. 
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Poliomyelitis Survey in Rio de Janeiro 

By MAURICIO MARTINS da SILVA, M.D., and JEROME T. SYVERTON, M.D. 


C LINICALLY recognizable poliomyelitis 
was accepted in Brazil as an endemic dis- 
ease of sporadic occurrence until 1953. Bio de 
Janeiro with a population of 2,626,875 had 25 
reported cases per year from 1949 to 1952, an 
attack rate of 0.9 per 100,000 and a case-fatality 
rate of 20 percent ( 1 ). The disease occurred 
evenly throughout the year with perhaps a 
slight increase in incidence during the summer 
months of November, December, and January. 

In 1953, the impact of a severe epidemic 
alerted physicians and health authorities. A 
total of 746 cases were reported from Bio de 
J aneiro. Of these patients, 561 were classified 
as residents and 185 as nonresidents. The non- 
residents were patients from neighboring states 
who came to Bio de Janeiro for medical treat- 
ment. The result for this single year was a 
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pediatric service, Sao Zacharias Hospital, obtained 
the samples, and Companhia Harkson Industria 
Coinercio Kibon and Pan American World- Air- 
wa }s provided air transportation of these samples. 


resident attack rate of 21.5 per 100,000 and a 
case-fatality rate of 4.6 percent. 

In 1954, the disease again assumed epidemic 
proportions with a recorded total of 356 patients 
(245 residents and 111 nonresidents). The 
resident attack rate was 9.3 per 100,000 and 
the case-fatality rate, 4.2 percent. The epidemic 
curves for the 2 years are shown in the figure. 
The analysis of the 1954 data showed that 91.8 
percent of the cases occurred in children under 
5 years old (83.6 percent under 3 years) and no 
cases were seen in persons over 40 years of age. 
It further showed that a larger percentage of 
cases (60 to 70 percent) came from higher than 
average socioeconomic groups as determined by 
the type of residency, sanitary installations, 
and race (67.7 percent white, 32.3 percent non- 
white) . 

Prior to 1953, the only other recent epidemic 
of poliomyelitis in Bio de Janeiro was in 1939. 
Then 287 cases were recorded. 

In other tropical and subtropical countries 
and in areas of the world where standards of 
hygiene are generally poor, exposure to the 
poliomyelitis viruses and the consequent de- 
velopment of antibodies occur almost uni- 
versal^ and at an earlier age than in commu- 
nities in which hygienic standards are higher 
[ 2 - 9 ). Crowded conditions and frequent pol- 
lution of the environment facilitate the spread 
of any disease in which the etiological agent is 
present in the oropharynx and stools ( 8 ) . 

Serologic evidence of the extent of polio- 
myelitis infection in the general population of 
Brazil is limited to a single study reported in 
1937 by Hudson and Lennette { 10 ). These 
workers examined serum samples from 10 
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Poliomyelitis incidence by month in Rio de 
Janeiro, Brazil, 1953-54 



Time in months 

Courtesy of Dr. Aristides Pars do Almeida, cptdcminaloay 
service. Department of Hygiene, Dio de Janeiro, D. F., 
Brasil. 


Brazilians ranging in age from 10 to 30 years. 
They resided in the town of Formosa in the 
State of Bahia, Brazil. The method for assay 
of neutralizing poliomyelitis antibodies was 
qualitative by present-day standards; the MV 
strain of virus (1!) used in the study presum- 
ably was poliomyelitis virus, type 2 (Lansing). 
This study revealed that 8 out of the 10 persons 
had neutralizing antibodies for MV virus. In 
1937, epidemics of poliomyelitis were not known 
in Bahia, and only a few deaths were reported 
from scattered parts of Brazil. 

This study was undertaken to learn from sero- 
logic evidence the extent of previous poliomye- 
litis infections in Rio de Janeiro and thereby 
pi’ovide information helpful to an understand- 
ing of the recent epidemic outbreaks in Brazil 
and of the global epidemiology of poliomyelitis. 


Materials and Methods 

Blood samples from 111 persons of 3 repre- 
sentative socioeconomic groups in Rio de 
Janeiro and its environs were collected in July 
and August 1951. An attempt was made to 
obtain donors, aged 6 or 7 years, for a com- 
parative study of antibody patterns in a similar 
age group in the United States. In group A 


two-thirds of the children resided in shun areas 
located on the hills of the city and one-tlnrd 
were from a semirural grade school of the Fed- 
eral District. Overcrowding, lack of minimal 
sanitary facilities (no sewage disposal or run- 
ning water) characterized the environment of 
group A. Group B children were city dwellers 
living in small houses or apartments where 
sanitary and hygienic standards, as determined 
by running water, sewage disposal, adequate 
income, and no overcrowding, were greatly su- 
perior to those of the previous group. Group G 
included children from the upper income brack- 
ets, both Brazilian and foreign residents. Their 
standards of hygiene were as high as those of 
the Americans in groups D and E (13), con- 
sisting of children of University of Minnesota 
faculty members and University of Minnesota 
medical students, respectively (authors’ unpub- 
lished experiments) . 

The sample of blood (about 10 ml.) was with- 
drawn aseptically without anticoagulant. 
Serum was separated from the clot within 21 
hours and kept sealed in glass vials at refriger- 
ating temperatures (2° to 10° C.). Quantita- 
tive assay for neutralizing antibodies in the 
serums was effected through use of HeLa cell 
cultures by the procedures employed routinely 
in this laboratory (14) . This strain of HeLa 
cells has been maintained in continuous culture 
on glass in the laboratory since May 31, 1951. 


Table 1. Distribution by immunotype and titer 
of poliomyelitis antibodies among three dif- 
ferent socioeconomic groups in Brazil 


Serum 

I Type 1 

Type 

2 

titer 

A 

B 

C 

A 

B 

c 

4,096 or 
more.- 

1 

1 

0 

3 

5 

1 

1,024.... 

3 

10 

3 

5 

12 

3 

256 

7 

14 

6 

9 

S 

6 

64 

11 

9 

4 

S 

9 

4 

16 

5 

9 

2 

3 

9 

i 

4 

1 

2 

i 

0 

2 

3 

0 

1 

13 

s 

1 

13 

6 ! 


Type 3 


B C 


S 

S 

13 

S 

o 

17 


3 

1 

1 

1 

2 

2 

14 


A=Lo\v socioeconomic group, urban ana -cm 
(29 individuals). , ,- 0 

B= Average socioeconomic group, urban (Jo 

V1 C = High socioeconomic group, urban (24 individ- 
uals). 
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Table 2. Percentage distribution of poliomye- 
litis antibody by immunotype among different 
socioeconomic groups in Brazil and in the 
United States 


Group 

Num- 
| her 

Aver- 

age 

ago 

Percentage with antibody to: 

No 

type 

Single 

type 

2 types 

3 types 

A 

29 

S. 6 

0 

3.4 

17. 2 

79. 4 

B 

58 

11. 8 

3. 4 

20. 6 

22. 4 

53. 4 

C 

24 

18. 3 

4. 2 

29. 1 

37. 5 

29. 1 

D 

26 

6. 5 

30. 7 

23. 1 

30. 7 

15. 4 

E 

43 

20-30 

20. 9 

41.8 

20.9 

16. 2 


A=Low socioeconomic group, urban and semirural. 
B=Ayerage socioeconomic group, urban. 

C=High socioeconomic group, urban. 

D= Children of University of Minnesota faculty 
members (5-10 years) . 

E= University of Minnesota medical students. 

Serums were inactivated for 30 minutes at 56° 
C. and diluted in BSS (Hanks’ balanced salt 
solution) medium with antibiotics and a fungi- 
cide to give fourfold dilutions ranging from 
1:4 to 1:4096 (6 tubes/scrum/type) . One 
hundred TCID M (tissue culture infectious dose) 
of poliomyelitis virus, type 1 (Mahoney), type 
2 (MEF-1) and type 3 (Saukett), respectively, 
were added to each serum dilution, kept for 30 
to 60 minutes at room temperature, transferred 
to HeLa cell cultures, and incubated at 36° C. 
The end point of each titration was determined 
by microscopic observations on the fourth and 
seventh days as revealed by the tube with the 
last serum dilution completely protecting the 
cells from the cytopathic effect of the virus. 

Results 

Quantitative assay of 111 Brazilian serum 
samples for antibodies to poliomyelitis viruses 
y use °f the HeLa cell tissue culture technique 
{13, H) revealed for each of three socioeco- 
nomic groups comparable composite antibody 
spectrums as determined by occurrence and titer 
of antibodies (table 1) . These data, by present- 
ing the percentage distribution by socioeco- 
nomic groups of the occurrence of antibodies to 
cac i of the poliomyelitis viruses, types 1, 2, and 
f, aro brou ght out more clearly in table 2. Anti- 
w ie» to all three types were found for 79 per- 
een m group A, 53 percent in group B, and 29 


percent in group C. Antibodies to at least one 
immunotype were demonstrated for all children 
in group A (average age 8 years), for 97 per- 
cent in group B ( average age 11 years) , and fox- 
96 percent in group C (avex-age age 18 years). 
The data provided from comparable studies of 
children (average age 6.5 years) of faculty 
members at the University of Minnesota (group 
D) and of University of Minnesota medical 
students in an age range of from 20 to 30 years 
(group E) were 15 percent and 16 percent, re- 
spectively. Convei-sely, data for the last two 
groups gave no evidence of poliomyelitis anti- 
bodies, (a) for 30 pei-cent of the children less 
than 10 years of age, and (b) for 20 percent of 
the medical students from 20 to 30 years of age. 
These results fi-om studies of subjects in Minne- 
sota contrast with the resxdts from the Brazilian 
population in which individuals less than 18 
years of age, by socioeconomic group, range 
from 4 percent to none without antibody. 

Discussion 

The present observations establish the fact 
that poliomyelitis infection has been widespread 
in Bio de Janeiro and, presumably, in Brazil. 
Evidence was obtained of infection of most 
members of three widely different socioeconomic 
groups by at least 1 of the 3 antigenically recog- 
nized types of poliomyelitis vii-us. The per- 
centage distribution of antibodies l-anged from 
96 to 100 percent. Indication of infection by 
all thz-ee types of poliomyelitis virus was found 
to vai-y fx-om 29 to 79 percent in the three groups. 
The incidence and disti-ibution of poliomyelitis 
antibodies in these three groups are similar to 
other areas of the world (9) with comparable 
sanitary, climatic, and hygienic conditions. On 
the other hand, a similar antibody survey for 
two age groups from Minnesota showed no anti- 
bodies in 30 percent of group D (average age 6.5 
years) and 21 percent of group E (20 to 30 years 
of age) . Antibodies to the tlxree types of polio- 
myelitis virus were found to be 15 and 16 per- 
cent, respectively. 

This serologic study shows that poliomyelitis 
infections have been widely disseminated in Bio 
de Janeiro. Presumably, the relative absence 
of poliomyelitis epidemics in Brazil can be ex- 
plained in part by exposure to the viruses in 
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infancy at a time when children arc under the 
protection of maternal antibodies. 

Summary 

Clinically recognizable poliomyelitis was ac- 
cepted in Brazil as an endemic disease of 
sporadic occurrence until 1953. The disease in 
1953 and 1954 assumed epidemic proportions. 
To provide information helpful to an under- 
standing of the recent epidemic outbreaks in 
Brazil and of the global epidemiology of polio- 
myelitis. serologic evidence of the extent of pre- 
vious poliomyelitis infections in Rio de Janeiro 
was obtained. Quantitative assay of poliomy- 
elitis neutralizing antibodies in a sample of 111 
serum specimens from three different socioeco- 
nomic groups (A. B, C) in Brazil was effected 
by using the IleLa cell tissue culture technique. 
For comparison, a group of University of Min- 
nesota students (group E) and children of 
faculty members (group D) were studied. The 
common presence of antibodies to the three 
types of poliomyelitis viruses in the lowest so- 
cioeconomic section of the Brazilian population 
(group A) by the eighth year led to the conclu- 
sion that, presumably, the relative absence of 
poliomyelitis epidemics in Brazil can be ex- 
plained in part by exposure to the viruses in 
infancy at a time when children are under the 
protection of maternal antibodies. 
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Analysis of the cancer nursing service in the Nassau County (N. Y .) 
Department of Health suggests criteria that may be useful to other 
health departments in appraising a cancer nursing program or as goals 
to strive for in such a program. 


Appraising Cancer Nursing Services 

— A Study to Establish Criteria — 

By E. DOROTHY GORDON, R.N., B.S., VINCENT H. HANDY, M.D., M.P.H., 
FRANCES TITUS, R.N., and EARLE G. BROWN, M.D. 


C ANCER as a disease lias long been known 
to mankind. Only comparatively recently, 
however, has cancer been generally recognized 
as a public health problem. In New York 
State, as in the Nation, cancer now ranks sec- 
ond only to heart disease as a cause of death. 
In 1953, cancer had an incidence of 281.3 re- 
ported cases per 100,000 population and a death 
rate of 170.1 per 100,000 population in New’ 
York State, exclusive of New York City. In 
view of the size and seriousness of this public 
health problem, the New 7 York State Depart- 
ment of Health's bureau of cancer control has 
consistently encouraged local departments of 
health to develop progressive, integrated pro- 
grams of cancer control, including public health 
nursing services. 

Nursing has always had a significant contri- 
bution to make to the care of patients with 
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rown is the Nassau County commissioner of 
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cancer, and public health nursing is peculiarly 
fitted to play an important role in modern-day 
cancer control. Public health nursing services 
can be expected to assume an even greater im- 
portance in cancer control programs as public 
health agencies give increasing attention to all 
the chronic diseases. 

If local health departments are to develop 
cancer nursing services in an orderly manner, 
periodic, systematic appraisal of the programs 
is necessary. For such an appraisal, some cri- 
teria by which the programs can be measured 
to indicate achievements and uncover areas for 
further development would seem to be required. 
Therefore, during 1952 and 1953, the New York 
State Health Department’s bureau of cancer 
control and the Nassau County (N. Y.) Depart- 
ment of Health undertook a study aimed at 
establishing criteria that could be used in ap- 
praising cancer nursing services. 

The approach to the problem consisted in an 
attempt to find out what the essential elements 
of cancer nursing are as carried out in a specific 
area, with reference to the following questions : 

1. What type of cancer patient is receiving 
home nursing care? 

2. What is the extent of nursing care being 
given to the patient? 

3. Can this information suggest criteria for 
appraising a cancer nursing program? 
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Study Methods 


Nassau County was selected as the area for 
study for several well-defined reasons. 

First, it has an active, well-organized health 
department. 

Second, the health unit has not only an active 
caseload of nursing visits to cancer patients, 
but also a sufficient number of patients and 
visits for valid conclusions to be drawn. 

Third, its nursing records are reasonably 
complete and are readily available for study. 

Fourth, in addition to a public health nursing 
service, other community resources, including 
hospital, clinic, and ancillary services, are 
available within or close to the area for as- 
sistance in the total care and rehabilitation of 
cancer patients. 

Finally, diagnostic reports are accessible and 
completely reliable. It was agreed early in the 
planning period of the study that only those pa- 
tients for whom a diagnosis of cancer had been 
made and reported to the health department 
prior to referral for nursing service would be 
included. This decision eliminated study of 
one of the nurse’s most valuable, contributions 
to the cancer control program, that is, followup 
of the “suspected” case until cancer is diagnosed 
or ruled out. However, it was felt that for 
the primary purpose of this study, only diag- 
nosed cancer patients should be included, in the 
interests of accuracy and reliability of the data. 

In addition to meeting these general require- 
ments, Nassau County has three specific charac- 
teristics which make it an appropriate locale for 
the study. 

First, there is sustained professional and pub- 
lic interest in cancer, as show n by the formation 
in 192S of the Nassau County Cancer Commit- 
tee, and later the appointment of a health edu- 
cator to its staff, and by the establishment of a 
tumor clinic in the county hospital in 1932. 


Second, the public health nursing service of 
the Nassau County Health Department reaches 
a large percentage of reported cancer cases. 
Since°its inception in 1938, the nursing service 
has been generalized, with each staff nurse giv- 
in<r service to any person in her area referred 
for health supervision and nursing care in the 
home. In 1910, it became apparent that the 
nurses needed more specialized knowledge of 


cancer, and a comprehensive inservice educa- 
tion program was started. This program lias 
been continued regularly since that date. 

Third, the county health commissioner pos- 
sesses a firm conviction that cancer nursing is 
an integral part of and a legitimate function 
of a comprehensive, generalized public health 
nursing service, and that as emphasis in public 
health shifts toward the chronic diseases, the 
same trend should occur in public health nurs- 
ing. He and his staff have worked steadily and 
imaginatively to create and develop good rap- 
port between the county health department, the 
county cancer committee, and local practicing 
physicians. 

The success of the Nassau County Health De- 
partment's approach is reflected in the referrals 
of cancer patients to the public health nursing 
service. During the period July 1, 1952, to 
J une 30, 1953, 48S new cancer patients received 
nursing service out of 1,599 cases in the county 
reported before death, a percentage of 30.5. 
The average for upstate New York was 14.1 
percent, exclusive of patients receiving c are 
from visiting nurse associations. 

The proportion of cancer patients to the total 
number of patients receiving nursing services 
is even more interesting. During the same 12 
months, the Nassau County Health Department 
provided nursing services for 21,833 patients. 
Of these, 626, 2.S percent, were cancer patients 
(including both new patients and those re- 
admitted to service) . In the rest of New Y ork 
State, exclusive of New York City, 137 cancer 
patients received nursing care from the official 
agencies out of S3, 587 patients earned for all 
nursing services, a percentage of 0.8. The 
difference between the makeup of the nursing 
load in Nassau County and that of the rest of 
the upstate area is statistically significant. 

The time period selected for tire study was 
July 1, 1952, through September 30, 1953. One 
hundred thirty-six new cancer patients con- 
secutively admitted to nursing service during 
tlie first 12 months of that period composed the 
study population. Some difficulty was experi- 
enced in accumulating this number of patients 
for study because frequently patients were re- 
ferred for nursing service before a definite diag- 
nosis was made. Only those patients foi whom 
a definite diagnosis of cancer had been made 
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and reported to the health department prior to 
referral for nursing service were included in the 
study group. 

The nursing service for each patient was 
studied for 3 months, unless the patient died or 
was discharged earlier. A worksheet, shown 
above, was devised for recording the desired 
data and was completed for each patient in 
the study. The data were obtained almost 
exclusively from the nurses’ records ; interviews 
with nurses for the collection or supplementa- 
tion of data were kept to a minimum. 


Sex Distribution and Leading Sites 

The sex distribution of the patients in the 
study favored females. Eighty-one, 59.5 per- 
cent, were females, and 55, 40.5 percent, were 
males. The distribution of all reported cancer 
cases in Nassau County in 1953 was more nearly 
equal ; 48.3 percent of the cases were in males, 
and 51 7 percent were in females. It may e 
that more women than men received nursing 
service because the site of the cancer and the 
special needs of patients having cancer of cer- 
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Table 1 . Distribution of nursing care patients according to site of cancer 


Site 


Intestine 

Breast 

Rectum-anus 

Respiratory system 

Skin 

Cervix 

Stomach 

Prostate 

All others 

Total 


Males 

Females 

Total 

Humber 

Percent 

Number 

Percent 

Number 

Percent 

11 

20. 0 

17 

20. 9 

28 

20.6 

0 

0 

20 

24.7 

20 

14.7 

7 

12. 7 

S 

5. 0 

15 

11.0 

ii 

20. 0 

0 

0 

11 

8. 1 

7 

12. 7 

0 

0 

7 

5. 1 

0 

o 

6 

7.4 

6 

4.4 

0 

0 

5 

6. 2 

5 

3.7 

5 

9. 1 

0 

0 

5 

3.7 

14 

25. 5 

25 

30. 9 

39 

28.7 

55 

100. 0 

31 

100. 0 

136 

100.0 


tain sites determine which patients are referred 
for nursing care. 

Cancer of every system and of most anatomi- 
cal sites was represented in the study group. 
As shown in table 1, 5 sites accounted for about 
60 percent of the nursing caseload: intestine, 
breast, rectum-anus, respiratory system, and 
skin. In Nassau Count}- in 1953, the respira- 
tory system and the intestine were the second 
and third most frequent sites of cancer among 
males, exceeded only by the skin ; and the breast 
was the leading site of cancer among females. 
In the study group, patients with cancer of the 
intestine and those with respiratory cancer were 
the most numerous among the men, and patients 
with breast cancer were the most numerous 
among the women. These data indicate that 
the distribution of nursing care patients by site 
of the cancer tends to follow the distribution 
of all reported cancer patients. 

Physical Care Services 

Of 1,290 physical care services given, the 
women received 935 (72.4 percent), nearly 3 
times as many services as the men. As previ- 
ously stated, there were only about iy 2 times 
as many women as men in the study group. One 
possible explanation for the preponderance of 
physical care services being given to the women 
is that the site of the cancer dictates the amount 
and land of physical nursing care necessary. 
The data in table 2 tend to support this view. 

Cancer of the respiratory system, one of the 
leading sites among the men, received only o.S 


physical care services per patient. This may be 
because of the limits to home nursing care im- 
posed by cancer of this site. In general, the 
course of lung cancer, as compared with cancer 
of other sites, is of relatively short duration. 
Much of the treatment is given in the hospital, 
and upon discharge the patient may have little 
need of physical nursing care sendees. 

On the other hand, cancer of the breast, the 
leading site among the women, may require a 
number of physical care services, such as dress- 
ings and rehabilitation procedures, to be given 


Table 2. Number of physical care services 
according to site of cancer 


Site, by sex 

Number 

of 

patients 

A' umbel 
of 

services 

Number 

of 

services 

per 

patient 

sidles 





11 

42 

3.8 


11 

147 

13. 4 
4.0 
4. 1 
12.0 
3.6 

Rectum-anus. 

7 

7 

28 

29 


5 

60 

Ail others.. 

14 

49 

Total 

55 

355 

0.4 

Fcjnales 

20 

252 

12.6 
13. 9 
9. 1 
5. 1 
10. 4 
11.6 


17 

237 


S 

73 


6 

31 


5 

52 

All others 

25 

290 

Total _ 

SI 

935 

11.5 



. 
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Table 3. Number and percentage of physical care services 


Service 

Services for males 

| 

Services for females 

Total services 

i 

1 Number 

i 

Percent 

Number j 

1 Percent 

| Number 

Percent 

General care 

90 

25. 3 


21. 1 

287 

22. 2 

Dressings 

88 

24. S 


20. 3 

278 

21. 6 

Irrigations 

■IS 

13. 0 


23. 0 

268 

20. 8 

Injections 

00 

10. 9 


20. 0 

247 

19. 1 

Enemas 

■10 

12. 9 

70 

8. 1 

122 

* 9. 5 

All others 

23 

6, 5 

65 

6. 9 

88 

6. 8 

Total 

355 

i 

100. 0 

935 

100. C 

1, 290 

100. 0 


iu the home. Breast cancer received 12.6 
physical care services per patient, next to the 
highest number of services given to the women. 

Considering all women patients and all men 
patients, however, we find that the women 
required an average of 11.5 physical care serv- 
ices as compared with 6.1 for the men. Possibly 
the reason for this difference lies in factors not 
revealed by the data collected for this study. 

Table 3 shows that 5 types of service account- 
ed for 93 percent of all physical care services 
given: general care, dressings, irrigations, in- 
jections, and enemas. For the men, general 
care was given most often; for the women, 
irrigations were most common. It should be 
noted here that one elderly woman in the group 
received an unusually large number of irriga- 
tions given by the nurse because it was not 
possible for a member of the family to assume 
complete responsibility. In this relatively 
small group studied over such a short period of 
time as 3 months, it is possible that .1 or 2 
patients may influence the statistical picture 
to a disproportionate degree. 

Supportive Care Services 

It is difficult to make a division between phys- 
ical care services and supportive care services 
in evaluating total nursing services. For the 
purpose of collecting and analyzing the data, 
an attempt was made in this study to make such 
a division, but for interpreting the data it is 
necessary to bear in mind certain intangible 
factors that operate significantly in good nurs- 
ing care. For example, it is hard to imagine a 
»ood nursing visit made for the purpose of 


Table 4. Distribution of supportive care services 
according to site of cancer 


Site, by sex 

1 

I 

Number 

of 

patients 

Number 

of 

services 

Number 

of 

services 

per 

patient 

Males 




Respiratory system - j 

11 

19 

1. 7 

Intestine. — -- 

11 

37 

3. 4 

Rectum-anus 

7 

10 

2. 3 

Skin 

7 

14 

2. 0 

Prostate 

5 

4 

. S 

All others.. -- 

14 

44 

3. 1 

Total -- 

55 

134 

2. 4 

Females 




Breast 

20 

32 

1. 6 

Intestine . 

17 

51 

3.0 

Rectum-amis 

8 

22 

2. 8 

Cervix 

6 

14 

2. 3 

Stomach 

5 

12 

2.4 

All others. 

25 

92 

3. 6 

Total.. 

81 

223 

2.7 


giving a bath or doing a dressing that does not 
also include some awareness by the nurse of the 
patient as a person, with his emotional needs 
and responses peculiar to himself at that time. 

Of 357 supportive care services given, women 
received 223 (62.5 percent), and men, 134 (37.5 
percent). This follows fairly closely the sex 
distribution of the study group. 

Table 4 shows that there was little difference 
between the sexes when the distribution of sup- 
portive care services by site was studied. The 
men averaged 2.4 supportive care services; the 
women, 2.7. As with physical care services, 
the number of supportive cave services per pa- 
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Service 


Emotional support 

General health instruction 

Afi‘, ofche^ e _ s f^‘-l_pr obfo™,- ; 

Total,. 


and pefceMaS6 ,„ p ^ tQre serv . (es 

Services for males 


Number Percent 


Services for females 
Number | Percent 


-Total services 
urr >ber J Percent 


3ft 5 
20. 1 
15. 7 
18. 7 i 

100. 0 


tttt — 134 l0a 0 1 ^tist 


357 


100.0 


timb tended to be more affected by site of the 
-ncer than by sex of the patient Canem of 

? 3»^-^-ass 

J? lysicaI caie of tiie patient as to his 
pp i ive care. As previously noted bom 
e v er, it is next to impossible to divorce physical 

therefore^ that ' ^ Tt is *** A^e 

f ole i thatmore supportive care was wen 

than would be indicated by the nurses’ record 
Good nursing care includes recognize and at- 
tempting to meet the emotional needs of fcha 
patient as .veil as the physicilI n< X^ ut t 
much of supportive care is incidental, if not 

Table 6. Number and percentage of nursina 

caffon? rV,CeS a£C ° rdinS t0 Spe ^ «£3£ 


Service 

Services for 
j maies 

— 

Services for 
females 

Num- 

ber 

Per- 

cent 

Num 

ber 

Per- 

cent 

Physical care 

Given by nurse 

Demonstrated to patient 

or family 

Supervised 

j 286 

39 
30 j 

l SO. 5 

i 

11.0 

8. 5 

1 820 

67 

48 

87. 7 

7. 2 
j 5. 1 

Total 

355 

100. 0 

935 

100. 0 

Supportive care 

Directed to patient 

76 

56. 7 

156 

69. 9 

Directed to family. 

58 

43.3 

67 

30. 1 

Total 

134 J 

100. 0 

223 

100. 0 


ision^ and other services* 

SX U11 Tr Ci ”“ S ’ ?“ mKB “®% *> 

i. p . Ph f ‘ T - ,S 1S unfortunate since the public 
health nurse is especially trained to assist in 
hose services listed as supportive. Unless it 
s clearly understood and accepted that this 
* wee m an important and integral part of 

i,Z ri C ?°f’ lnany pei>SOns ma y be led to as- 
sume that physical care services alone constitute 

f," a , quate nursin S visit and that the visit can 
thus be made by someone with less formal train- 
mg. for the maximum service to the patient, 
complete nursing care must include both physi- 
cal and supportive care to the degree indicated 
by the needs of the patient. 

The most interesting finding revealed by table 
o is that three general types of supportive serv- 
ice emotional support, general health instruc- 
ion, and assistance with special problems — 
comprised approximately 80 percent of all 
supportive services. Furthermore, with minor 
deviations, these three types were about equally 
distributed among men and women. 


Extent of Nursing Care 

One measure of the extent of nursing care was 
obtained by tabulating physical care services 
according to three classifications as shown in 
table 6: services giv’en by the nurse, which in- 
cluded care given to the patient in which dem- 
onstration or teaching was incidental rather 
than a primary objective ; services demonstrated 
to the patient or family, which included care 
given by the nurse to show how to clo a proce- 
dure, the eventual goal being to have the pa- 
tient or Iiis family assume this responsibility; 
and services supervised, which included the 
nurse’s visit to observe a procedure, answer 
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questions, and evaluate the situation after the 
patient or family had assiuned responsibility 
for care. 

A large percentage of the physical care serv- 
ices were actually administered by the nurse, 
aud only a small percentage were demonstrated 
to the patient or family. Although this was 
true for both men and women, a higher per- 
centage of services were demonstrated for the 
men than for the women. One explanation for 
this difference might be that a wife is more 
likely to assume nursing duties when her hus- 
band is ill than is a husband when his wife is 
ill. It was also found that a large proportion 
of the study group were in the late stage of the 
disease. Nearly a third of the patients died 
within 3 months after admission to nursing 
service. It can probably be assumed that a 
great many of the patients were already too ill 
and the f amity already too exhausted physically 
and emotionally for anyone but the professional 
nurse to undertake the patient’s care. 

“Services supervised” should be one indica- 
tion of the patient’s or family’s degree of suc- 
cess in achieving self-sufficiency. The nurse 
was satisfied that self-sufficiency had been at- 
tained in 8.5 percent of the physical care services 
for men and in 5.1 percent for women. 

Table G also shows a tabulation of supportive 
care services according to services directed to 
the patient and services directed to the family. 
More of the services fell into the first category 
than the second for both men and women. This 
finding may be a demonstration of a desirable 
principle of nursing care, that is, help the pa- 


tient to help himself first and thus aid him in 
establishing independence and security. 

The women patients received a higher per- 
centage of supportive care services directed to 
themselves (69.9 percent) than did the men 
(56.7 percent). It may be that in many in- 
stances other members of the family were at 
places of employment outside the home at the 
time of the nurse’s visit. However, it was the 
exceptional patient who lived alone. 

Age, Referrals, and Disposition 

The men in the study group tended to be 
older than the women, with 92.8 percent of the 
men over 45 years of age compared with 77.8 
percent of the women. However, the number 
of visits per patient was higher in each age 
group for women than for men. The greatest 
number of visits per patient occurred in the 
25-34 age group for women, but there were very 
few patients in this group. The data on age 
and number of visits are shown in table 7. 

As shown in table 8, 88 patients (65 percent) 
were visited by the public health nimse on the 
day of referral, and 104 (76.4 percent) , within 
2 days. Seventeen patients (12.5 percent) 
were not visited until the ninth day or later. 
A local situation in the county may have some 
bearing on this last finding. Fourteen of these 
seventeen patients were referred by the local 
hospital, which has a tumor clinic. All patients 
attending the clinic are referred to the health 
department nursing service for followup or 
because of missed clinic appointments. The 


Table 7. Age distribution of patients and number of nursing visits 


Age, in years 

Males 

Females • 

Number 

of 

patients 

Percent 

Number 

of 

visits 

Visits 

per 

patient 

Number 

of 

patients 

Percent 

Number 

of 

visits 

Visits 

per 

patient 

Under 24 

2 

0 

2 

6 

23 

11 

11 

3. 6 

0 

3. 6 
10. 9 
41. 9 
20. 0 
20. 0 

5 

0 

9 

24 

216 

89 

50 

2. 5 

0 

4. 5 
4. 0 
9. 4 
8. 1 

4. G 

1 

3 

14 
12 
21 

15 
15 

1. 2 
3. 7 

17. 3 
14. 9 
25. 9 

18. 5 
18. 5 

13 

43 

168 

S9 

266 

183 

163 

13. 0 

14. 3 
12. 0 

7. 4 
12.7 
12. 2 
10. 9 

25-34.. 

3d-44_ 

45-54 


65-74.. 

i 5 and over 

Total.. 

55 

100. 0 

393 

7. 1 

81 

100.0 

925 

11.4 
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Table 8. Time interval between referral and first nursing visit according to source of referral 


Source of referral 

Time interval 

Total 

Same day 

2 days 

3-S clays 

9 or more 
days 

Number 

Percent 

Private physician 

51 

28- 

9 

10 

2 

-1 

8 

6 

1 

3 

14 

0 

72 

50 

14 

52.9 
30. S 
10.3 

Hospital 

Other 

Total 

SS 

10 

15 

17 

136 

100.0 



patient’s clinic return date may be a consider- 
able time after the date referral to the nursing 
service is made, and these referrals receive no 
priority in the public health nurse’s schedule. 
Therefore, the nurse may delay her first visit 
until near the time of the patient's clinic 
appointment. If immediate nursing were 
needed, the referral notice would so indicate. 
With the exception of these 17 patients, the 
time interval between referral and first nursing 
visit was fairly consistent for the various' 
sources of referral. 

Table S also gives the number and percentage 
of patients referred by each source. Of the 72 
patients (nearly 53 percent) referred by private 
physicians, 4G were women and 20 were men. 
a male to female ratio slightly more in favor 
of women than the sex distribution of the study 
group. Of the 50 patients (36 percent) re- 
ferred by the hospital, women numbered 26, 
and men, 24. Other sources, which accounted 
for only 14 of the patients, included self or 
family. 

A striking fact revealed in table 9 is that, of 
the 135 patients for whom the stage of disease 
was known, 121 (89.7 percent) were in the late 
stage when diagnosed. Only 14 (10.3 percent) 
were in the early stage. In 1953, Nassau County 
reported 1,900 new cancer cases. The physi- 
cian designated the stage of disease at time of 
diagnosis in 1,603 of these. Of this group, 334 
(20.8 percent) were cases in the early stage 


of disease. 

The fact that a preponderance of the cases 
referred for nursing service were late cases may 
have significant implications for nursing. If 
„c believe nursing as well as mectane can make 
its maximum contribution to the welfare of the 
pSt during tire early stage of a drsease, 


then obviously the opportunity diminishes as 
the disease progresses. But physicians may 
feel that the patient should be maintained with- 
out nursing supervision in the home until the 
late or even terminal stage has been reached. 
Table 9 shows that 42 patients (30.9 percent) 
died within 3 months after referral (the period 
of study of each patient) , a finding that appeal's 
to lend support to this theory. Possibly physi- 
cians do not wish some patients to know or even 
suspect the diagnosis of cancer and feel that 
referral for nursing care early in the course of 
the disease might arouse the patient’s anxieties. 
Or perhaps patients are referred for health 
department nursing care only after the family 
has exhausted its own resources, both physical 
and emotional. 

Table 9 also reveals that 37 patients, 27.2 per- 
cent, were discharged to themselves or their 
families. It may be inferred that these 
patients had achieved enough self-sufficiency to 
be responsible for their own followup, subject, 


Table 9. Disposition of patients by stage of 
disease at time of diagnosis 


Disposition 

Stage of 
disease 1 

. Total 

Early 

Late 

Num- 

ber 

Per- 

cent 


1 

3 

4 

2 

0 

4 

41 

11 

16 

15 

2 

36 

42 

14 

20 

17 

o 

41 

30.9 
10.3 
14. 6 
12. 5 

1. 5 
30. 2 

100.0 

Discharged to hospital — 

Discharged to self 

Discharged to family 

Discharged to private 

dutv nursing 

Active 

Total 

14 

121 

136 


1 Stage of disease unknown for one patient. 
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of course, to regular medical supervision. If 
those patients who died are excluded from the 
calculations, then the percentage of patients 
who achieved . self-sufficiency is 39.4. This 
finding is especially gratifying since S9.7 per- 
cent of the patients were already in an advanced 
stage of the disease when referred for nursing 
service. Forty-one patients, 30.2 percent, were 
still receiving visits at the end of the 3-month 
period of study. 


sist predominantly of general care, dressings, 
and irrigations. 

6. Supportive care services also constitute 
an important part of the cancer nursing visit. 
They consist predominantly of emotional sup- 
port and general health instruction. 

7. One measure of the effectiveness of the 
nursing service is the proportion of patients 
discharged either to themselves or their family. 

GROUP B 


Criteria and Goals 

From this study and from the Nassau County 
Health Department’s experience emerge certain 
findings which we believe may be useful to 
health officers as criteria for evaluating a cancer 
nursing service or as goals to strive for in such 
a program, even though the study group was 
small and the study period short. These find- 
ings have been divided into two groups : group 
A, those that may be reproducible elsewhere, 
that is, those that should not be influenced by 
local conditions; and group B, those that may 
be peculiar to this county because of local cir- 
cumstances but that we feel indicate a good 
quality of service and are therefore desirable 
in a well-integrated cancer nursing program. 


GROUP A 


1. At least 30 percent of the reported cancer 
cases, exclusive of those reported at time of 
death, are receiving public health nursing 
service. 


2. At least 2 percent of the total patients ear- 
ned for public health nursing are cancer 
patients. 

3. The distribution of cancer patients re- 
ferred for nursing service, both male and 
female, corresponds to the distribution of the 
predominating cancer sites of all patients in the 
locality. 

4. Ihe site of the cancer, rather than the sex 
of the patient, largely determines the number 
of physical care services and supportive care 
services given. 

5. Physical care services constitute an impor- 
tant part of the cancer nursing visit. They con- 


1. In a health department where there is 
effective cancer reporting and an established 
nursing service and where there is a genuine 
desire to provide nursing services for chronic 
disease patients, 30.5 percent of the reported 
cancer cases, exclusive of those reported at time 
of death, are receiving nursing care. This can- 
cer caseload constitutes 2.8 percent of all cases 
carried for nursing service. 

2. The public health nurse visits 76 percent 
of the referred cancer cases within the first 2 
days. 

3. Referrals for nursing service present the 
following pattern : 53 percent by private physi; 
cian; 37 percent by hospitals; 10 percent by 
self, family, or other community agency. 

4. Twenty-seven percent of the patients are 
discharged either to themselves or their family 
within 3 months after the nurse’s initial visit. 
When those patients who die are excluded from 
this calculation, 39.4 percent of the cases achieve 
this measure of self-sufficiency. 

5. The average number of visits per cancer 
patient ranges between 7 and 12, depending on 
age and sex of the patient. 

It is not realistic, of course, to expect other 
health departments to arrive at exactly the same 
results in appraising their cancer nursing pro- 
grams as were found in Nassau County. But 
the health officer may find these criteria and 
goals helpful in reviewing his cancer nursing 
program. In the course of such an appraisal, 
he should honestly ask himself what factors are 
governing his cancer nursing service. Is it a 
token service to satisfy community pressures? 
Is it dependent upon the interest of only a few 
nurses ? Or is it a planned program within the 
framework of his public health objectives? 
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Idea 


Modified Oscilloscope 

Monitoring a patient’s blood pres- 
sure and electrocardiogram in dif- 
ficult heart surgery has vital signifi- 
cance to the surgeon and anesthe- 
siologist. The usual monitoring de- 
vice is a cathode-ray oscilloscope. 
These oscilloscopes are expensive, 
often bulky, and because of an ex- 
cessive number of controls, rather 
difficult to operate. 


These disadvantages have recently 
been reduced by a modification of 
this instrument by I' 1 . \V. Noble, 
M.E.E , B. It. Boone, M.D., N. McC. 
Garrahan, and R. E. Gorman of the 
National Heart Institute, National 
Institutes of Health, Public Health 
Service. 

The National Heart Institute an- 
nounced the successful application 
to an electrocardiograph machine of 
a \ ersion of an electronic switch that 
makes possible the adaptation of all 
existing single-beam oscilloscopes to 
perfotin like more complex double- 
beam instruments. 


Though the cheaper and more 
frequently available single-beam 
oscilloscope has only one light 
source, with the addition of the elec- 
tionic switch, it traces two curves 
on the scieen. This is achieved by 
a lapid redirection and alternation 
of the light source between the curve 
above and the curve below. The 
switching process continues indefi- 
nitely, leaving behind two separate 
and distinct tracings. 

A detailed technical description of 
tlie switch appears in the September 
1055 issue of The Journal of Lahora- 
toi u and Clinical Medicine. 
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Malaria Control in Turkey 

By FREDERICK W. KRATZ, M.D., and 
C. BRADLEY BRIDGES, M.P.H. 


T URKEY — astride the strategic Bosporus 
and Dardanelles — has long been a land of 
mystery and enchantment to the average Amer- 
ican. Its civilization is what one would ex- 
pect of a country which lies partly in Europe 
and partly in Asia. Though turned toward 
the West in thought and ideas, it is a nation 
blending the customs of Eastern and Western 
cultures in spite of the prediction that “ne’er 
the twain shall meet.” 

Asia Minor, or Asiatic Turkey, is about 97 
percent of the total land area of the country 
(287,246 square miles) . Thrace, the extension 
of the European Balkan Peninsula, occupies 
only about 3 percent. Both portions of the 
once great Ottoman Empire are historically 
malarious. The Sultan’s soldiers, returning 
from World War I to rally around Kemal 
Ataturk, not only maintained malaria in epi- 
demic proportions but brought with them 
strains of new plasmodia, which swept through 
the homeland with renewed energy ( 1 , £). 
In the years since the founding of the Repub- 


Dr. Kratz and Mr. Bridges ivent to Turkey in 1951 
as public health consultants. Dr. Kratz, who is 
medical officer in charge, Pacific Northwest Foreign 
Quarantine District, Public Health Service , Seattle, 
mas chief of the public health group during the 
malaria control program. Mr. Bridges was the ma- 
lariologist with the group and is now training officer 
at the Communicable Disease Center, Public Health 
Service, Atlanta. The third member of the group 
was George W. Hintgen, malaria control engineer. 


lie of Turkey, in 1923, great emphasis has been 
given to improvement of the general health. 
Malaria incidence has been in general decline 
since 1946 as a result of the persistent control 
operations under the Directorate of Malaria 
Control (5). These efforts had long been 
hampered by general shortages of funds, equip- 
ment, and insecticides. 

In May 1950 the United States Economic 
Cooperation Administration Health Mission to 
Greece sent representatives to Turkey in order 
to establish the basic agreements which led 
eventually to a program of material and tech- 
nical assistance in malaria control. 

In November of the same year a working 
agreement was set up between the Economic 
Cooperation Administration and the Turkish 
Ministry of Health and Social Assistance. The 
ECA public health group, composed of a physi- 
cian, sanitary engineer, and malariologist, ar- 
rived in Ankara in March 1951 to work as 
consultants in the malaria control operations of 
the Turkish Ministry of Health until the close 
of the assistance program, June 30, 1953. 

Material assistance furnished under these 
agreements included principally insecticides, 
sprayers, and automotive equipment. 

Progress in International Cooperation 

! Turkey has four separate topographical re- 
gions whose climates are completely different. 
Each region presents its problems in the con- 
trol of malaria. 

Asiatic Turkey is almost completely ringed 
with mountains which fall away rapidly toward 
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idea 


Modified Oscilloscope 

Monitoring a patient’s blood pres- 
sure and electrocardiogram in dif- 
ficult heart surgery has vital signifi- 
cance to the surgeon and anesthe- 
siologist. The usual monitoring de- 
vice is a cathode-ray oscilloscope. 
These oscilloscopes are expensive, 
often bulky, and because of an ex- 
cessive number of controls, rather 
difficult to operate. 


These disadvantages have recently 
been reduced by a modification of 
this instrument by h\ W. Noble, 
M.E.E., B. It. Boone, M.D., N. McC. 
Garrahan, and It. E. Gorman of the 
National Heart Institute, National 
Institutes of Health, Public Health 
Service. 

The National Heart Institute an- 
nounced the successful application 
to an electrocardiograph machine of 
a version of an electronic switch that 
makes possible the adaptation of all 
existing single-beam oscilloscopes to 
perform like more complex double- 
beam instruments. 


Though the cheaper and more 
frequently available single-beam 
oscilloscope has only one light 
source, with the addition of the elec- 
tronic switch, it traces two curves 
on the screen. This is achieved by 
a rapid redirection and alternation 
of the light source between the curve 
above and the curve below. The 
switching process continues indefi- 
nitely, leaving behind two separate 
and distinct tracings. 

A detailed technical description of 
the switch appears in the September 
1955 issue of The Journal of Labora- 
tory and Olmical Medicine. 
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Studying the biology of vectors. 


years activity patterns have evolved which sub- 
stantially increase the opportunity of malaria 
transmission in the presence of capable vectors. 

The sparse summer rainfall in most of 
Turkey necessitates the extensive use of irriga- 
tion during the growing season. The improper 
management of irrigation water in rice culture 
and in other crops leads to a malaria problem 
here as well as elsewhere in the world. 

The clanger from, rice irrigation is somewhat 
reduced by a law which requires that all rice 
fields less than 3 kilometers from a village be 
dried 48 hours every 10 clays, but there is no such 
control on water used in irrigation of other 
crops to lessen mosquito breeding (4) ■ 

The lack of fences in Turkey has led to the 
custom of crop watching. During fruiting time 
a watch is maintained from an elevated plat- 
form day and night against marauding men 
and livestock. The guard is often joined by 
his entire family. With a most convenient 
Wood meal near at hand, the vectors need not 
travel to the villages or herds to fill tlieir needs. 
A similar blood-feeding situation results when 
the people sleep on rooftops to escape the inside 
heat on hot summer nights. 

As in the United States, laborers migrate 
from one area to another during the harvest 
season. They live in tents or other temporary 
dwellings impossible to cover in a control pro- 
4 gram, then return when the harvest season is 
over to their Anatolian homes, carrying infec- 


tions with them. Migrations of a lesser mag- 
nitude are those of a few nomadic tribes who 
follow grazing as the seasons open or close. 

The Malaria Control Organization 

Owin'*' to the prevalence of malaria in 1 uikey 
in the period following World War I and the 
early days of the Republic (o ) , malaria control 
activities were begun on a national level by the 
Ministry of Health and Social Assistance in 

1025. „ . . 

Studies of the mosquito fauna m those yeais 
established the presence of such formidable 
vectors as Anopheles aiiferpiotus as well as 
Anopheles sacharovi. Although the existence 
of three subspecies of Anopheles maculipennis 
was also established, these subspecies (ly ficus, 
messeae, and melanoon) were fortunately not 
the efficient vectors of southern Europe {6). 
Seven other Anopheles were established, 
namely, algeriensis , claviger, marten, multi- 
color , plumbous, sergentii, and hyrcanus (7) . 

The malaria workers of the Directorate of 
Hygiene enjoyed reasonable progress until tlie 
World War II period. Economic crises and 
shortages brought widespread epidemics to the 
Mediterranean and Aegean areas. In 1946 
malaria control was set up as a separate division 
for the administration of the program. Tlie 
National Assembly gave legal authority to the 
new agency to control malaria by almost any 
effective means (4). 

Operating at a high federal level, the direc- 
torate, under the Ministry of Health and Social 
Assistance, carried out its program through 



Examining patient for spleen enlargement. 
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the sea, forming a strip of flat coastal plain of 
varying width, Tliis plain is adjacent to the 
Black, Marmara, Aegean, and Mediterranean 
Seas. European Turkey is also a coastal plain 
since it is the corresponding area between the 
Balkans and the Black, Marmara, and Aegean 
shores. 

Malaria has been firmly entrenched in the 
coastal plain for centuries. This is particularly 
true of the Aegean and Mediterranean areas 
where Greek and Roman cities suffered the 
ravages of tho disease. Its ample rainfall and 
mikl-to-tropieal climate make it still the area 
requiring most attention. 

The watershed from the coastal side of the 
mountains, the flood plains of great rivers en- 
tering the sea, and the outcropping of the water 
table furnish ample mosquito-breeding habitats 
in the form of pools, marshes, and seepage 
areas. In the south the mosquito-breeding 
season is continuous, with only minor reces- 
sions in winter. Progressing northward, more 
definite seasonal lines may be drawn. 

More than half the land area of Turkey is in 
Anatolia, a high, saucer-shaped plateau, much 
like the arid plateaus just east of the Rocky 
Mountains in the United States. Anatolia, the 
Turkish homeland, may be called the heart as 
well as the breadbasket of the country. 

The winters are cold and the summers 
are hot widi cool, breezy nights. Continuous 
warm weather does not begin until very late 
spring, confining mosquito breeding generally 
to the months from June to October. Dry 
summers limit malaria transmission to areas 
adjacent to water courses or to the numerous 
brackish marshes and lakes. Villages are, of 


necessity, located near water sources, thereby 
making malaria control services obligatory in 
)n ost areas of Anatolia. The necessity of ir- 
rigation is general. However, the annual grain 
crop is largely dependent on the heavy snow 


and rain of winter. 

Since large parts of Anatolia are not drained 
by the big*" river systems, runoff water often 
accumulates in large marshes and lakes. This 
makes wasteland of vast areas. Spring floods 
expand their size enormously, and summer 
drought greatly reduces them, leaving crusty 
layere of mineral salts after the water 


evaporates. 


The rugged mountain country of eastern 
Anatolia has narrow, fertile valleys where good 
crops of grain and fruit are grown. The severe 
winters, short summers, and restricted breed- 
ing areas place natural limitations on malaria. 
Southeast Anatolia is a foothill region where 
the mountains decline to the rolling hills of 
Syria, Iraq, and Iran, Primitive living condi- 
tions plus long, hot, di’y summers, which are 
relieved by heavy autumn, winter, and spring 
rains, make malaria control measures necessary. 
Some of the highest spleen rates are reported 
from southeast Anatolia. 

Prior to the arrival of Osmanli, or Ottoman 
Turks, in the 11th century A. D., the residual 
population of Asia Minor was subjected to the 
sweeping tides of conquests from both the East 
and the West. Almost any racial characteristic 
can be found from the Mongoloid to the Nordic, 
but the people are predominantly of the Medi- 
terranean type. The highest population den- 
sities are found in the approaches to Europe, 
that is, the Marmara and Black Sea coastal 
plains. A T ot only are many of the larger cities 
located there, but the towns and villages are 
larger and more numerous. 

Turkey is predominantly a rural nation. 
Only 7 percent of its population lives in the 
urban centers above 50,000 in population. The 
term '’rural” as applicable to the United States 
cannot be used here. Isolated homesteads are 
nonexistent. The entire population lives in 
communal, groups from small villages to larger 
towns and cities. In the United States we speak 
of malaria as being a rural problem, but in 
Turkey it is a village problem. 

Malaria has no doubt played a leading role 
in shifting greater densities to the Marmara 
and Black Sea coasts. Along the Aegean there 
have been Roman and Greek cities of fabulous 
size and grandeur — Troy, Ephesus , Perga, 
Aspendus, Soli, and Ivorykos. Thev are ruins 
today, mute evidence of the combined influence 
of malaria, decadence, and earthquakes. Even 
in recent years, Antalya, the modern conntci- 
part of Perga, has reported malaria rates as 
high as 85 percent (I). 

A large majority of the people are engaged in 
various agricultural pursuits, which incliu e 
herding livestock as well as intensive cu i tiya 
tion of small vegetable farms. Throng* 
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Table 2. Percent of total hospital admissions 
and deaths among malaria admissions, 
1946-51 


Year 

; Percent of 
admissions 

Percent of 
deaths 

1946 

5. 0 

l 2. 0 

1947 

3. C 

2 4 

1948 _ 

3. 2 

2. 0 

1949 

2. 7 

1. 6 

1950 

i.o ; 

1. 4 

1951 

1.4 

1. 1 



Table 3. Progress in reduction of malaria inci- 
dence, 1946-52 


Year 

Spleen 

index 

Percent 

reduction 

1946 

25.9 
19. S 
14. 7 
10. 5 
7. 1 
4. 3 
2. 1 


1947.. 

24 

26 

28 

30 

54 

40 

1948... 

1949... 

1950.. 

1951... 

1952... 



were confined to persons having highly indica- 
tive clinical symptoms. Presently these surveys 
cover : 

Spleen examinations for all inhabitants of 
village included under malaria conti'ol. 

Mood smears on all children up to 10 years 
of age. 

Blood smears on all persons having positive 
spleens. 

Owing to the fact that the results of blood 
aiK s PEen surveys through the years cannot be 
correlated, only the results of the spleen ex- 
aminations have been tabulated. Blood exam- 
inations were done for the past 5 years, and 
een surveys were carried on for 27 years, 
iables 1-3 cover only the results of village 
1 1 ui al examinations. There .are clinics in 
m cities and large towns where people seeking 
medica 1 treatment are examined. Should these 
' ,,, t. lllc Bided, the population protected 

e !1 ' oro Man 9 million, or nearly half the 
total population. 

Since some 80 percent of the malaria reported 
n turkey is caused by Plasmodium vivax (1), 
turkish physicians are accustomed to have be- 
een -0 percent and 30 percent of their treated 


patients relapse under the present system of 
therapy. Any new drug on the market that can 
reduce this relapse rate is looked upon with 
great anticipation. The efficacy of primaquin 
with ehloroquin lias been covered in numerous 
training courses and conferences. The adop- 
tion of the use of more effective antimalarials 
is further hindered by the fact that a large stock 
of atabrine was brought from Egypt in 1951. 

Vector Control 

The success of any control measure in Turkey 
is dependent on how well the measure ties in 
with the habits of A. sacharovi and A. super - 
pictus. Although there are anopheline vectors 
{A. claviger, A. bifurcat-us, and A. sergantii) 
present which are of importance in other areas, 
in Turkey they are of secondary importance. 
Village houses are used to shelter animals as 
well as humans. Readily available animals for 
blood meals doubtless form protective barriers 
around man which are penetrated mainly by 
those primary vectors (A. sacharovi and A. su- 
per pictus) which show a definite preference for 
human blood. 

Several of these anophelines have characteris- 
tics so similar that the species are separated 
only with difficulty. Identification involved 
time and equipment out of proportion to our 
systems. A primary accomplislunent of the 
period of United States cooperation was the 
development of a simple pictorial key by which 
species could be separated in the field with a 
hand lens. 

A program of routinely collecting larvae and 
adult mosquitoes was introduced also. Mor- 
bidity records have existed for some time. By 
correlating records of morbidity and vector in- 
dexes, justification for control operations can 
be established. 

Since limited amounts of DDT were available 
for malaria control in the past, considerable 
emphasis was placed on oil larviciding of breed- 
ing areas. DDT first became available to 
Turkey in 1946, beginning with 2 tons, and 
gradually increasing to almost 100 tons in 1949, 
As more DDT became available from United 
States aid (750 tons a year for the next 3 years) , 
larvieides were deemphasized, and DDT resid- 
ual spraying assumed a more important role. 
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provincial and district medical directors at the 
local area. This same type of organization is 
still in existence. With the advent of United 
States cooperation, new areas were included in 
the control program. 

The sanitarian is the key man at the local 
level. Though subprofessional by training and 
experience, he is responsible for substandard 
diagnostic screening of malaria cases, the dis- 
pensing of antimalarial drugs, entomologic 
inspections, the supervision of residual spray- 
ing and larviciding, and the gathering of sta- 
tistical data. He is directly responsible to a 
medical officer, who either substantiates or dis- 
proves the diagnoses made by the sanitarian. 
A sanitarian is assigned to 10 to 15 villages 
and is required to visit each village twice a 
month on schedule. 

The Directorate of Malaria Control is admin- 
istratively in control of the Malaria Institute 
in Adana, which is its training arm. Inservice 
training is generally given at three different 
levels. 

1. Physicians are given a 6 weeks’ course in 
all phases of malaria work from diagnosis to 
insecticide dispersal. On returning home, they 
give similar courses for their associates in the 
district and throughout the province. 

2. Laboratory technicians are given training 
for a similar period in the preparation and 
identification of blood parasites as well as 
taxonomy of mosquitoes and other insects. 

3. Sanitarians’ inservice refresher courses 
usually are of 4 weeks’ duration. Designed to 
meet the needs of sanitarians in the field, the 
subjects are approached from a practical point 
of view. Although coverage is given to all 
phases of malaria control activities, particular 
emphasis is given to insecticides, their use, and 
application. A formal 3-year course in all 
phases of sanitation activities prior to service 
in the various directorates is continually im- 
proving the quality of sanitarians. The sup- 
ply of these graduate sanitarians does not fulfill 
the needs of the Ministry of Health. 

At local and national levels inservice train- 
ee of the older and nongraduate sanitarians 
is°a major endeavor aimed at raising their 
efficiency in the broad field they cover m addi- 
tion to the malaria control program. 
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During the period of United States assistance 
in malaria control, these courses were a coopera- 
tive enterprise. The Public Health Service 
officers were instructors at the Malaria Insti- 
tute. Such joint undertakings served to im- 
prove working relations and to promote a deeper 
understanding of existing problems. The 
courses, more than anything else, served to dis- 
seminate information quickly to the operational 
level. 

Malaria Control Operations 

Examination and treatment of suspected 
cases of malaria have been mainstays of the 
operational program. During the normal sea- 
son, a sanitarian on his routine visits to each 
village makes the diagnoses and issues anti- 
malarials, usually atabrine. Guided by an 
operational manual, he maintains records deal- 
ing with every occupant of each house in the 
village. Such pertinent data as splenic en- 
largement, results of blood examinations, and 
age and sex of the occupants are recorded. The 
examinations of blood for malaria parasites are 
made by the local physicians and technicians 
assigned to the malaria control program. 

Since 1946, a malaria survey has been made 
each fall by the district medical director in each 
village of the 34 control areas. Great emphasis 
has been placed on enlarged spleens as an index 
to the prevalence of malaria. Since 1951, more 
emphasis has been placed on blood examina- 
tions. Before this period, blood examinations 


Table 1. Data on Turkish spleen examinations, 
1946-54 


Year 

Population 
in control 
areas 

Percent 

examined 

Percent 
with posi- 
tive 
spleens 

1946 

G, 032, 573 

78. 1 
73. 9 

25.9 
19. S 
14. 7 
10. 5 
<, 1 

4 3 

1947 

G, 03 G, 073 

1948 

1949 - -- -- 

G, 403, 475 

5, 398, 767 

70. 3 
SO. 1 
So. 6 
90. 9 
75. 5 
(*) 

1950 

5, 307, 420 

1951 

5. 717, 394 

9 1 

1952 

5, 9S3, 502 

s 1. 4 
- 1 . 1 

1953 

(>) 

1954 

0 

(’) 


. Figures not available. * Percentages of positive 
spleens taken from reference S. 
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annual application is performed during n 6- 
weelc period in the spring. However, in the 
more tropical regions where there is no marked 
break in the mosquito-breeding season, two or 
more additional applications are required. 

For the most part, the buildings in rural 
Turkey are constructed of mud and similar ma- 
terials. More than 80 percent of the buildings 
have these porous and absorptive surfaces for 
which emulsions and solutions of DDT are not 
suited. Therefore, water-wettable suspensions 
of DDT have replaced these other formulations. 
Solutions and emulsions are used for spraying 
less absorptive surfaces for areas where the 
nhite residue of water-wettable DDT would be 
objectionable. The flat fan spray nozzles with 
delivery rates of 0.2 and 0.4 gallon a minute 
are standard equipment in all spray operations. 
The stainless steel tip nozzle, which is designed 
for delivery at 0.4 gallon a minute, has given 
better service with DDT suspensions than the 
brass tip nozzle because erosion does not en- 
large the aperture so quickly. 

DDT has been used in limited amounts since 
1046 with no reported ill effects to humans since 
adequate precautions have been taken to pro- 
tect food, utensils, and sprayer operators. In 
some provinces in 1952, DDT was believed to 
have contributed to a high mortality in silk- 
worms. Silkworm culture is carried on inside 
homes, and spraying in the homes leads to obvi- 
ous difficulties. Special instructions excluding 
the homes from spraying operations have thus 
far prevented a recurrence of damage claims. 

General insect control to a high degree has 



Indicating mark of DDT application. 


been achieved during the past three seasons with 
chemicals. The spray program has been popu- 
lar, more often for comfort and convenience 
than for malaria control. People outside the 
12,600 villeges under control have attempted 
various means to have their villages included in 
the program. 



Water-wettable DDT is mixed for spraying in a 
Kurd village in eastern Turkey. Note goat- 
skin water bags. 


In Turkey, as in all other parts of the world, 
houseflies have developed some tolerance to 
DDT. Though many claims of resistance can 
be attributed to localized operational inade- 
quacies, the main fault lies in the fact that 
housefly control is unobtainable after a few 
years of DDT spraying and related chemicals, 
when such measures are not part of an inte- 
grated sanitation program which includes 
proper disposal of garbage and human wastes. 

The reports of resistance in A. sacharovi from 
Greece caused some concern, but where efficient 
spray operations prevailed there were no 
credible parallels observed in Turkey. Most 
cases investigated revealed that DDT residues 
had been masked by smoke, greases, and the like, 
or that hard-to-reach surfaces had not been 
sprayed. 

The existence of true resistance or modified 
behavior patterns due to irritant repellancy of 
DDT (9) was not established by biological tests 
during the period of American aid in malaria 
control. 

Malaria in Turkey has been reduced to a 
fraction of its former incidence. As in many 
parts of the world, the extensive and intelligent 
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Mixing spray materials. 


Where lurvicicling is indicated, it is ac- 
complished with the use of a DDT solution 
made with fuel oil to which a spreading agent 
was added. Applications approximating 1. 
gallon an acre (0.1 pound DDT) in a line mist 
spray are the ride. 

Heavier residual larvicidal applications with 
DDT emulsions (3 pounds an acre) are used in 
selected locations on isolated ponds. Since 
many of these ponds dry up in midsummer, a 
single application will suffice for the season. 
These applications result in a considerable sav- 
ing in the cost per acre-week over the older oil- 
larviciding methods. 

Major drainage works are the responsibility 
of the Turkish Ministry of Public Works. 
Since the ministries coordinate their drainage 
projects through this agency, drainage on a 
large scale for malaria control alone does not 
occur. It is usually tied in with such projects 
as land reclamation, but still the benefits extend 
to malaria control. 

Malaria control workers are trained in the 
fundamentals of drainage which they apply 
on a local level in small hand drainage proj- 


ects. The effectiveness of residual sprayiim ] n 
controlling malaria has largely reduced drain- 
age operations to the maintenance of existing 
ditches and small channels. 

DDT Residual Spraying 

Malaria in Turkey can be controlled by di- 
recting control activities only at the mosquitoes 
which play a role in the actual transmis- 
sion of the disease. This principle of control 
by “species sanitation” requiies a deeper under- 
standing of the life history and habits of the 
vectors so that an attack can be made at a vul- 
nerable point. The purpose of DDT spming 
in homes is to control tire vectors at the point 
where blood meals are taken from man, and 
where the accompanying transfer of parasites 
takes place, that is, in homes where humans 
are attacked during sleeping hours or other pe- 
riods of inactivity. 

The most important vectors in Turkey enter 
burns and houses in search of victims from 
which a blood meal may be taken. Sometime 
during this sojourn the anopheline will seek a 
quiet dark place in which to rest. This rest 
may come after its flight from the breeding area 
or after it lias heavily gorged on the victim’s 
blood. If DDT residues have been applied to 
every likely resting place, the infected mosqui- 
toes are killed, breaking the chain of transmis- 
sion. 

DDT spraying on tills basis lias given pio- 
tection to more than 9 million people each year 
since American aid was instituted in 1951. 
Tliis assistance greatly increased the amounts 
of DDT available for more extensive coverage 
and made possible the inclusion of more vil- 
lages in the operational area. Lack of ade- 
quate quantities of DDT previously limited 
spraying to selective spot applications within 
houses and also limited the number of houses 
to be sprayed in tlie selected villages. For the 
first time skilled DDT spraying became avail- 
able for every house in each village. 

An efficient spraying of all buildings at a • 
dosage of 2 grams a square meter (214 milli- 
grams a square foot) in each village in malaria 
control areas is being achieved. These build- 
ings normally include stables, dwellings, 
mosques, shops, and village halls. The single 
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The United States-Iraq Cooperative 
Health Program 

By GLENN S. USHER, M.D., M.P.H. 


T HE objective of the United States pro- 
gram of public health assistance in Iraq 
is to help the Iraqi Government organize mod- 
ern, efficient public health services in the 14 
provinces (liwas) and the major cities of the 
country. Although this has been the objective 
of the program since its inception in 1952, it 
was only after 2 y 2 years had elapsed that it was 
formalized into a 5-year plan. To achieve the 
objective, it was obvious that rather large num- 
bers of public health personnel would have to 
be recruited and trained. It was the result of 
planning for this training that the 5-year plan 
evolved. 

Background 

Iraq was formerly known to the West as 
Mesopotamia, which means “the land of two 
rivers.” The country depends upon the Tigris 
and Euphrates Rivers for irrigation and heavy 
commerce. 

The northern part of the country is mountain- 
ous, but in the southern part there are large 
marshy areas. The western part of the country 
forms part of the Great Arabian Desert. 


Dr. Usher served as chief of the Public Health Divi- 
sion of the United States Operations Mission to Iraq 
from June 1952-October 1955. He is now chief of 
the Program Development Branch of the Division 
°f International Health, Public Health Service. 


Of the three main cities in the country — 
Basra, Baghdad, and Mosul — Basra is a port 
city near the Persian Gulf; Baghdad, the larg- 
est city, lies on the Tigris River in the mid- 
portion of the country; and Mosul is on the 
Tigris River in the north, away from the main 
lines of communication. 

The climate in the central and southern areas 
is extremely hot in summer and mild in winter. 
North to Mosul and the mountains, the summer 
climate is less severe. 

The economy of Iraq is based upon agricul- 
ture and oil resources. For the most part, agri- 
culture is dependent upon irrigation. As a 
result of the slow gradient of most of the irri- 
gated land the flow of water in irrigation 
ditches is sluggish. In addition, to prevent 
salting of the soil, drainage canals have been 
built to draw off the irrigation water. Such ir- 
rigation and drainage ditches provide condi- 
tions favorable for the growth of snails which 
serve as the intermediate host in the transmis- 
sion of schistosomiasis. This disease threatens 
to become a serious detriment to public health 
unless adequate measures of prevention are in- 
corporated in the government’s plans for irri- 
gation and drainage. 

The population of Iraq, according to the 1947 
census, is approximately 5 million ; 700,000 live 
in Baghdad, 100,000 in Basra, and 150,000 in 
Mosul. An estimated 200,000 Bedouin nomads 
roam the desert region and the remainder live 
in small villages and other rural areas. The 
prevailing religion is Mohammedanism. 
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use of DDT in a residual spray operation has 
greatly accelerated the rate of decline. 

The reduction in transmission has been im- 
pressive, but still there is danger of localized 
sporadic outbreaks so long as chronic carriers 
and capable vectors remain. The malaria con- 
trol organization offers a nearly perfect setup 
for a rigid surveillance program in the years to 
come. Village visitations continue, with 
greater emphasis given to case finding. More 
effective treatment is in progress under a more 
rigid medical direction. With some villages 
becoming free of malaria, additional emphasis 
can be given to those which still have reported 
cases of the disease. 

The conversion of the existing organization 
to one of general public health services is a 
logical sequence as malaria decreases in im- 
portance. The trend from specialized to gen- 
eral public health services is in the formative, 
stage, with sanitarians gradually broadening 
their activities. Thus, the Turks, with charac- 
teristic energy and persistence, have all but 
conquered a disease which plagued their land 
long before their ancestors captured it. 
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Mental Defectives and Epileptics in Public Institutions 

There were more than twice as many first admissions as discharges 
from public institutions for the mentally defective in 1954, according 
to the National Institute of Mental Health, Public Health Service. 

New cases numbered 12,4S5 or 8 per 100,000 population, while 5,815 
patients were discharged and 1,026 readmitted. The average daily 
patient load for mental defectives and epileptics combined was 138,595, 
with 109,931 classed as mental defectives. The range of expenditures 
for patient care varied considerably among the States, but the average 
cost per patient-year was $1,039. Of the 157 , ttO patients on t ie 
institution books at the end of the year, 139,977 were listed as m 

residence. . ,. , 

The item on page 162 of the February 1956 issue incorrectly applied 

the figures above to public mental hospitals. 
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Foreign quarantine inspector at work. This 
service is under the direction of an American 
trained Iraqi physician. 


ment of personnel from the Ministry of Health. 

In the field of sanitation, the government, 
under the supervision of the Ministry of the 
Interior, is progressing rapidly in bringing 
clean water to its people. The major cities and 
most of the towns now have modern water treat- 
ment plants and distribution systems. How- 
ever > * n most of these cities and towns, per- 
sonnel training and plant supervision have not 
}et progressed to the point where the water 
can be considered safe by Western standards. 
- s a logical first step towards promoting safe 
^'ater supplies for villages, the Development 
oaul is conducting a survey of the ground 
" aters of the country. 

'k. ess * las keen accomplished in developing 
" ; ' mhu 3 T disposal of sewage, but the government 
o icials are acutely aware of the need and a bill 
ms men introduced in Parliament which would 


set up a commission on municipal drainage and 
sewerage design and construction. (The use 
of sanitary privies is almost unknown.) 

Large numbers of villages depend for drink- 
ing purposes entirely upon irrigation water that 
is often highly contaminated. This water is 
obviously a serious health hazard. 

With respect to the other aspects of public 
health and sanitation, the responsibility rests 
with the chief medical officers of the If liwas 
and the city health officers of the major cities. 
Such sanitation services are quite rudimentary. 

Fellowship Program 

As a first step in the United States assistance 
program, fellowships were awarded and train- 
ing courses started on an empirical basis. Soon 
it became evident that it was not practical to 
plan a training program without a concept of 
the type of organization one was trying to 
build. Therefore, a proposed organization 
chart was designed, and soon a proposal was 
drafted for the training of the personnel to 
staff the organization. The organization chart 
and the training proposal were prepared by the 
Ministry of Health with the assistance of con- 
sultants from the United States Operations 
Mission, the World Health Organization, and 
the British Government. 

The plan encompassed the training of many 
types of hospital personnel as well as public 
health and sanitation personnel. Realistic con- 
sideration to recruitment problems and possible 
sources of training have also been included in 
the plan, and detailed job descriptions have been 
prepared for all of the positions. 

To date, 31 fellowships for health instruction 
in the United States have been granted as fol- 
lows: public health administration (plry’si- 
cians) , 7 ; hospital administration, 6 ; vital sta- 
tistics, 3; sanitary engineering, 2; surgery, 2; 
pathology, 2 ; ophthalmology (4-month grant) , 
2; and 1 each in internal medicine, obstetrics, 
general hygiene, anatomy, ear-nose-throat, 
urology, and public health laboratory. Also 
the following 19 health fellowships have been 
granted for training at the American Univer- 
sity of Beirut in Lebanon: public health 
nurses, 7 ; sanitarians, 4 ; laboratory technicians, 
o ; and hospital administrators, 3. 
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The government is a constitutional monarchy 
with an elected parliament and several minis- 
tries presided over by a prime minister. A dis- 
tinctive feature of the Iraqi Government is the 
Ministry of Development, whose programs of 
economic growth are formulated by a Develop- 
ment Board with the Prime Minister serving as 
chairman. The objective of the Development 
Board is to use its portion of the oil revenues to 
develop the agricultural and industrial poten- 
tial of the country in such a way as to assure a 
sound economy after the oil reserves are ex- 
hausted. Seventy percent of the substantial oil 
revenues are allotted to the Development Board 
to finance its economic plans. The remaining 
30 percent are allotted to the Ministry of 
Finance for distribution to various ministries 
for the normal operations of the government 
and for social welfare, education, and health. 


Health Conditions 


Although it is known that health conditions 
in Iraq are not good, it is difficult to speak with 
precision because vital and morbidity statistics 
are very incompletely reported. The mortality 
rate is commonly estimated to be about 25 per 
1,000 population and the infant mortality rate 
250 per 1,000 live births. 

Undoubtedly 7 , the most prevalent diseases in 
the country are those which affect the intestinal 
tract: bacillary and amebic dysentery and 
worm infestation. Nutritional deficiencies are 
prevalent, but actual starvation is limited 
mostly to infants. Starvation of infants is 
prevalent and results from lack of knowledge 
about modern artificial feeding methods. 

Although malaria is no longer endemic in 
Baghdad and the immediate vicinity, it is still 
a problem in the southern date- and rice-grow- 
i n< r areas and in the northern mountains. 
Schistosomiasis is a serious problem in some lo- 
calities and threatens to become more wide- 


spread unless appropriate precautions are taken 
in connection with the irrigation projects which 
are being planned by the Development Board. 

Tuberculosis is moderately prevalent in Iraq, 
and trachoma causes much blindness, particu- 
larly in the villages. Endemic typhus fever 
occurs in Iraq, and epidemics of smallpox occur 
almost annually. Localized outbreaks of 


diphtheria and meningococcus meningitis are 
sporadic. Hookworm infestation is prevalent 
in some areas. Bejel is widely distributed in 
some remote rural areas. 

Health Facilities 

Of about 900 registered physicians in Iraq, 
70 are foreigners. Almost all of the Iraqi 
physicians are graduates of the Boyal College 
of Medicine in Baghdad. Six years of basic 
medical education at the college is provided 
free of charge by the government. In return, 
the graduates are obligated for 4 j r ears of gov- 
ernmental service, divided among the Boyal 
Hospital, the military service, and general prac- 
tice in rural areas. 

There are fewer than 600 registered nurses. 
About 260 are graduates of 3-year training 
schools, and the remainder are graduates of 
1-year training courses in small hospitals. 

There are about 5,000 hospital beds in the 
country, or 1 per 1,000 population for the coun- 
try as a whole. The major portion of the hos- 
pital beds are concentrated in the city of 
Baghdad. However, the capital city of each 
liwa has a general hospital and in some in- 
stances 1 or 2 specialized or military hospitals. 
Free medical care is provided in more than 90 
percent of them. Nevertheless, most of the hos- 
pitals are old, poorly equipped, and under- 
staffed. Laboratory facilities in almost all of 
the hospitals and dispensaries are inadequate 
for accurate confirmation of diagnoses. 

Of the dispensaries, only a few are operated 
by physicians. The majority are operated by 
“health officials” who correspond roughly to 
male nurses in the United States, or by “dress- 
ers” who are men trained locally. Most of these 
dispensaries we would term first-aid stations. 
In some of the mountainous areas, mule-train 
dispensaries have been organized in an attempt 
to bring rudimentary medical care to the people. 

In each of the 14 liwas (provinces), there is 
a central liwa hospital which, except m the 
Baghdad Liwa, is personally supervised by the 
chief medical officer who is administratively re- 
sponsible to tlie governor of the liwa 01 a 
medical and public health activities wit nil ie 
liwa. The chief medical officer obtains his pro- 
fessional guidance, operating funds, and assign 
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A home visit by an Iraqi public health nurse of the Basra project. 


the entire liwa. Instruction is being given to 
public health nurses, health visitors, sanitari- 
ans, and health educators. Also assistance is 
being given in connection with public health 
administration and modern public health tech- 
niques to the Iraqi physicians who are associ- 
ated with the program. When the field activi- 
ties are well established, this project will serve 
as a center for formal training and for super- 
vised field experience for personnel to staff 
similar projects in other parts of Iraq. 

Thus far, the activities of the project have 
been concentrated largely upon health educa- 
tion and the training of personnel. Ten health 
visitors and 12 sanitarians have been trained, 
and the health visitors have been engaged in 
supervised field work for a year. For example, 
in the one month of May 1955 the public health 
nursing and health visitors’ section gave service 
to 8 clinic sessions and 31 school health sessions, 


made 1,457 home visits, and gave 19 group talks. 

One accomplishment of this project has been 
the demonstration that a citizens health com- 
mittee can organize and function effectively in 
Iraq, a country which has been relatively un- 
aware of this civic piogiess. These committees 
are composed entirely of Iraqi citizens who 
elect their own officers and conduct their own 
meetings. One citizens committee has been 
working for almost a year. Its work will be the 
base for an aggressive health education pio- 
gram. Additional committees are organizing 
with the full support and encouragement of the 
provincial governor, the mayor, and the chief 
medical officer. 

The sanitary engineer assigned to the project 
is studying conditions under which a proposed 
drainage and sewerage system for the city of 
Basra will be installed. 

It is planned that there will be a central 
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class of Iraqi students. 

Trainees most difficult to recruit have been 
those for public health administration and pub- 
lic health nursing. Iraqi physicians do not con- 
sider positions in public health administration 
financially attractive. It is also difficult to re- 
cruit for public health nursing because few 
graduate nurses want to take the training and 
few are sufficiently proficient in the English 
language to benefit from courses offered by the 
United States. Proficiency in English is essen- 
tial because there are no schools of public health 
nursing where the instruction is given in Arabic. 
The teaching in the public health school at the 
American University of Beirut is in English. 

Nurse training at the Boyal Hospital, the 
only governmentally recognized 3-year nursing 
school in the country, is conducted in Arabic. 

Thfe ministry is attempting to break these bot- 
tlenecks by providing better pay for full-time 
public health physicians and by establishing a 
neAV nursing school. Such a school will be estab- 
lished with our assistance in the near future. 
Instruction will he given in English in the new 
school, and eventually instruction in nursing 
will be in English instead of Arabic since 


there is little professional Arabic literature in 
the field of nursing. 

All Iraqi personnel who complete courses of 
training either under fellowships or in the co- 
operative projects described below are followed 
If P to see that they are properly placed and that 
their newly acquired skills are fully utilized. 
In addition, the physicians who have studied 
public health administration meet regularly as 
a group to discuss Iraq’s public health problems 
and to seek solutions to the difficulties they are 
encountering in applying the techniques they 
have learned. 

In all training jirograms it is as important 
to jarovide appropriate orientation toward dem- 
ocratic public health objectives for administra- 
tive leaders as it is to train jarofessional and 
semiprofessional workers to do the field work. 
Without sympathetic and intelligent adminis- 
trative leadership, the field workers cannot be 
fully effective however well trained they are. 
Therefore, a jaolicy has been adopted of pro- 
viding grants to high ranking Iraqi public 
health officials to enable them to visit America 
for carefully planned and supervised tours of 
American institutions and for confeiences with 
American leaders in various fields of public 
health and medical care. 

Basra Demonstration Project 

In addition to grants and fellowships, the 
program provides on-the-scene training 
through a variety of demonstration projects. 

At Basra, near the Persian Gulf, the ministry 
is being assisted in establishing a public Health 
demonstration and training jn’oject. The pur- 
pose of this project is to set up, in this one liwa, 
a public health organization like the one envi- 
sioned in the 5 - 3 ' ear plan. 

American personnel with Iraqi counterparts 
fill the positions of senior health officer, sanitniy 
engineer, sanitarian, public health nurse, an 
health educator. An Iraqi epidemiologist also 
has been provided, and the ministry lias as- 
signed three Iraqi public health nurses who 
were trained under our fellowship program at 
the American University of Beirut. 

Iraqi personnel are being trained, and ns t iey 
become proficient in their duties the project 
activities will be expanded until they take m 


420 


Public Health Reports 





A home visit by an Iraqi public health nurse of the Basra project. 


the entire lhva. Instruction is being given to 
public health nurses, health visitors, sanitari- 
ans, and health educators. Also assistance is 
being given in connection with public health 
administration and modern public health tech- 
niques to the Iraqi physicians who are associ- 
ated with the program. When the field activi- 
ties aie well established, this project will serve 
as a center for formal training and for super- 
vised field experience for personnel to stall 
similar projects in other parts of Iraq. 

Thus far, the activities of the pioject have 
been concentrated largely upon health educa- 
tion and the training of personnel. Ten health 
visitors and 12 sanitarians have been trained, 
and the health visitors have been engaged in 
supervised field work for a year. For example, 
in the one month of May 1955 the public health 
nursing and health visitors’ section gave service 
to 8 clinic sessions and 31 school health sessions, 
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made 1,157 home visits, and gave 19 gioup talks. 

One accomplishment of this project has been 
the demonstration that a citizens health com- 
mittee can organize and function effectively m 
Iraq, a country which has been relatively un- 
aware of this civic progress. These committees 
are composed entirely of Iraqi citizens who 
elect their own officers and conduct their own 
meetings. One citizens committee has been 
working for almost a year. Its work will be the 
base for an aggressive health education pio- 
gram. Additional committees are organizing 
with the full support and encouragement of the 
provincial governor, the mayor, and the chief 
medical officer. 

The sanitary engineer assigned to the project 
is studying conditions under which a proposed 
drainage and sewerage system for the city of 
Basra will be installed. 

It is planned that there will be a central 
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health center in the city of Basra which, in 
addition to providing clinical health services 
for the people of the immediate vicinity, will 
provide offices for the liwa health personnel. 
Branch health centers will be located in the 
various communities of the liwa in such a way 
that they will he accessible to the entire popula- 
tion. 


Environmental Sanitation Project 

An American sanitary engineer has been as- 
signed to the Ministry of Health in order to give 
substance to its department of sanitation. 

Initially, this engineer devoted the greater 
portion of his time to the city of Baghdad. He 
supervised and trained the city's sanitarians and 
revised and strengthened the city's program of 
sanitation of public eating places. A food han- 
dlers 5 school was established, and instruction 
has been given to 850 food handlers. The engi- 
neer introduced an educational approach to 
restaurant inspections. In addition, he pro- 
vided consultation on many aspects of the city’s 
sanitation problems. City authorities were per- 
suaded to operate a sanitary landfill for 
garbage disposal. Improved design and super- 
vision were introduced in the construction of 
cesspools and septic tanks by private contrac- 
tors. Practices at milk pasteurization plants 
were improved. 

Baghdad has now acquired a well-trained 
Iraqi sanitary engineer who has assumed these 
responsibilities although our sanitary engineer 
continues to give guidance and technical advice. 
Outside of Baghdad, requests for his assistance 
thus far have been mostly in connection with 
drainage and sewage disposal problems. Plans 
for expansion of his activities are under 
consideration. 


■lospital Facilities Project 

The Iraqi Government intends to launch a 
hospital and health center construction pro- 
gram which will cost $20 or $30 million or 
possibly more. Since Iraq lacks the specialized 
personnel required to plan an efficient hospital 
system or to design modern hospitals, a hos- 
pital architect and a hospital admmis rator 
have been assigned to the Ministry of Health by 


the United States Operations Mission. At 
present, they are engaged in functional studies, 
preliminary sketches, and cost estimates for a 
new Itoyal Medical Center (referred to locally 
as Medical Town) to replace the present Boyal 
Hospital. This will include an 850-bed gov- 
ernment hospital, a 150-bed private hospital, a 
central building for the Boyal Medical Col- 
lege, and a nursing school. It is estimated that 
the project will cost about $12 million. 

The role of the American team is (a) to make 
preliminary functional studies of the proposed 
buildings; ( b ) to represent “the client” (the 
Ministry of Health) in negotiations of con- 
tracts with architectural firms for the produc- 
tion of working drawings and specifications and 
the supervision of construction ; and (e) to rep- 
resent the client in relation to the smaller 
projects which are designed and constructed by 
Iraq’s Department of Public Works. 

The hospital administrator assigned to the 
project is directly concerned with the portion 
of the ministry’s 5-year plan that deals with 
the training of hospital personnel. Of special 
concern to him are the Iraqi personnel who 
have completed training in hospital adminis- 
tration either in the United States or at the 
university in Beirut. Ho helps with the place- 
ment of these personnel in appropriate positions 
and keeps in close contact with them during 
the period of adjustment to their new duties. 
It is expected that these former trainees, under 
the guidance of the American hospital adminis- 
trator, will spearhead the improvement of 
hospital administration practice in Iraq. 

Village Life Improvement 

One program of the United States mission 
cuts across the various technical specialties and 
aims to bring about improvement in all aspects 
of the living standards in the villages of Iraq. 
Public health has an important role witli re- 
spect to improvement of water supply and i il- 
lage sanitation, control of disease vectois, anc 

home hygiene services. . 

This program is one of several types which 
are referred to as “impact programs.” Its ob- 
jective is to carry some of the simple benefi s o 
modern technology more directly to the villag- 
ers than can usually be done through the nor- 


422 


Public Health Reports- 



mill operations of government agencies. Iraqi 
personnel are trained and then assigned to live 
in the villages and show the inhabitants how to 
improve their living conditions. 

The Iraqi “rural affairs officers,” who are 
being trained under this program, are known 
as multiple purpose workers. Sanitation and 
hygiene are important subjects in their training 
course, which also includes some simple methods 
of improving agricultural practices, homemak- 
ing, child care, and road building. 

Two other projects are in operation at pres- 
ent. The first is the maternal and child health 
demonstration and training project, which has 
been reported in detail in Children , volume 2, 
Mareh-April, 1955. The second project, re- 
cently instigated with American assistance, is 
a school for laboratory teclmicians. 

Comments 

The region which is now Iraq has been the 
abode of some of the world’s oldest and proud- 
est civilizations. It was the breadbasket of the 
Babylonian and the Moslem Empires. Its soil 
has provided a prosperous living for popula- 
tions estimated as high as 40 million. 

However, the Mongol invasions decimated 
the population and destroyed the elaborate ir- 
rigation system upon which the livelihood of 
the people depended. These invasions struck 
the civilization of the area with what Toynbee 
would call an “overwhelming challenge.” The 
following four centuries (since 1517), under 
Ottoman rule, drained the people of their ini- 
tiative and ambition and instilled in them a 
deep, abiding distrust of centralized govern- 
ment. In response, they devised a form of 
subsistence living which made it possible for 
them to survive under the most adverse 
conditions. 

Since Iraq’s liberation in the First World 

ar, the country has, with British assistance, 


made much progress in reviving the art of self- 
government (parliamentary), but much re- 
mains to be done to improve the standards of 
living of the common people. In recent years 
the new revenues derived from the exploitation 
of the country’s oil resources give hope of a 
rapid acceleration in the achievement of this 
objective. 

The United States offer of the services of 
experienced American personnel aims to help 
rehabilitate the nation’s economy and assist in 
bringing better living conditions to the people. 
The Government of Iraq has welcomed this 
assistance and has sincerely tried to carry out 
its part of the cooperative agreements. That it 
has not been entirely successful in this is due 
to various factors which include: (a) its in- 
adequate fiscal and personnel systems, which 
impose formidable administrative barriers; (b) 
the narrow base of the country’s educational 
system, restricting opportunity, especially for 
gilds, with the resultant scarcity of qualified 
candidates for training; (c) frequent and 
numerous cabinet changes in recent years ; and 
(d) the great flood of the spring of 1954. 

Despite these handicaps substantial progress 
lias been made with the public health program. 
The public health program has been chiefly a 
“pump-priming” operation to encourage the 
granting of appropriate emphasis to preventive 
medicine and sanitation in the country’s eco- 
nomic plans. The country has sufficient re- 
sources to permit it to support a completely 
modern medical and public health establish- 
ment. The problem has been to avoid allow- 
ing the public demand for curative medical 
facilities to overemphasize personal medical 
care at the expense of public health facilities 
needed. 

Progress to date has been gratifying, and for 
the future there is justification for increased 
optimism as confidence in, and respect for, pub- 
lic health services take hold. 
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Tlie Engineer in the U. S. 
Public Health Service 

Public Health Service Publication 
No. 1/55. 1955. 20 payee. 


senic compounds. 

The licenses granted establish- 
ments for the products specified do 
not imply an endorsement of the 


Because the listings of the clear- 
inghouse are published primarily 
for the use of actual and potential 
contributors, the number of bound 
copies available for other distribu- 
tion is limited. Tear sheets for all 
projects are on file, however, and 
these will be mailed free of charge 
to persons inquiring about studies 
of a particular type. 


This illustrated brochure for the 
recruitment of sanitary engineers de- 
scribes the wide variety of activities 
of the commissioned engineer officer 
in the Public Health Service. Qual- 
ified sanitary engineers are invited 
to join the Service and share in its 
150-year-old tradition and progress. 

Discussed are the many opportuni- 
ties the Service offers in the field of 
environmental sanitation — w a t e r 
supply, waste disposal, milk and 
food, vector control, and the chal- 
lenging new fields of air pollution 
and radiological health. 

The various facilities including the 
Robert A. Taft Sanitary Engineering 
Center, the largest research institu- 
tion in the field, are depicted. Op- 
portunities for service overseas with 
the United States health missions 
are explained. 

The booklet also delineates the 
role of the engineer members of the 
Public Health Service Commissioned 
Reserve in meeting emergency na- 
tional health problems. 


Biological Products, 
Revised, 1955 

Public Health Service Publication 
No. 50. 1955. ’,8 pages. 20 cents. 

Superseding Miscellaneous Publi- 
cation No. 39, this publication lists 
establishments holding licenses for 
the preparation and sale of viruses, 
serums, toxins and analogous prod- 


preparations. A licensed establish- 
ment is inspected regularly for per- 
sonnel technical ability and sanitary 
condition of premises. In addition, 
manufacturing methods must be ad- 
judged safe, and the establishment 
must meet requirements, specified by 
tlie Division of Biologies Standards 
of the National Institutes of Health, 
designed to insure the continued 
safety, purity, and potency of 
products. 


Sources of Morbidity Data, 
Listing Number 3. 1955. 

Public Health Service Publication 
No. 1,59. 99 pages. 

The third listing of projects in the 
files of the Clearinghouse on Current 
■Morbidity' Statistics Projects con- 
tains descriptions of 145 projects, 
supplementing the 332 described in 
listings No. 1 and 2 (Public Health 
Service Publications 332 and 399) . 

Listing No. 3 has a section of 
supplementary notes on projects in 
listings No. 1 and 2, that represent 
a systematic followup on all projects 
in the two listings that were in 
progress when their descriptions 
were received by the clearinghouse. 

In listing No. 3 there is an index 
by type of data collection, also an 
alphabetical list of principal investi- 
gators, and, for the first time, an in- 
dex of organizations and institutions 
participating in the projects. 


NIDR Current Clinical 
Studies and Patient 
Referral Procedures at 
the Clinical Center 

Public Health Service Publication 
No. j56. 1955. 8 pages. 

Described in this pamphlet are 
current clinical studies of the Na- 
tional Institute of Dental Research 
and the types of patients desired for 
participation in these studies. 

It is intended as an aid to dentists 
and to others in dental schools, 
clinics, and health services who wish 
to refer patients to the institute for 
study and treatment at the Clinical 
Center in Bethesda, Md. Also ex- 
plained is the procedure for referral 
of patients and the requirements for 
admission to the Clinical Center. 


This section carries announcements of 
all new Public Health Service publica- 
tions and of selected new publications on 
health topics prepared by other Federal 
Government agencies. 

Publications for which prices are quoted 
are for sale by the Superintendent of Docu- 
ments, U. S. Government Printing Office, 
Washington 25, D. C. Orders should be 
accompanied by cash, check, or money 
order and should fully identify tho publi- 
cation. Public Health Service publications 
which do not cany price quotations, os 
well as single sample copies of those for 
which prices are shown, can be oblaine 
without charge from the Public Inqulnes 
Branch, Public Health Service, Washington 
25, D. C. 

The Public Health Service does not sup- 
ply publications Issued by other agencies. 
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PHR Review 


Cardiovascular Disease Programs 
for the Community 

By WILLIAM J. 2UKEL, M.D., HERMAN E. HILLEBOE, M.D., and JOSEPH T. DOYLE, M.D. 


T HE COMMUNITY expects leadership 
from the health officer in solving its major 
health problems; these may be infectious dis- 
eases in one area or chronic diseases in another, 
or both in many areas. The growing problem 
of cardiovascular disease, which is now respon- 
sible for more deaths in the United States than 
all other diseases combined, should challenge the 
best efforts of every health officer to seek coun- 
ter measures. In New York State during 1954, 
for instance, cardiovascular disease was given 
as the cause of more than half of all deaths 
(see table). 

Ultimate death, of course, cannot be avoided, 
but premature death, unnecessary suffering, and 
disability can often be prevented. The First 
National Conference on Cardiovascular Dis- 
eases (la) in 1950 brought out the need to apply 
existing knowledge of cardiovascular disease 
control; at the same time, it was recognized 
that continued research is of prime importance. 
Much is yet to be learned about effective meas- 
ures for controlling cardiovascular disease; 
however, the considerable experience and new 


Dr. Zukel, now chief of the Operational Research 
Section, Heart Disease Control Program,, Division 
°! Special Health Services, Public Health Service, 
was formerly assistant in medicine at the Albany 
Medical College, Albany, N. Y. Dr. Hilleboe is 
commissioner of health of Netv York State and pro- 
fessor of public health at the Albany Medical Col- 
Icgc, and Dr. Doyle is director of the Cardiovascular 
ealih Center and associate professor of medicine at 
me college. 


knowledge that have accumulated indicate 
promising tangible activities. 

More than 50 diseases are known to produce 
myocarditis as a major or associated complicat- 
ing illness (2,3). These include rheumatic 
fever, diphtheria, rickettsial disease, syphilis, 
tuberculosis, meningococcemia, leptospirosis, 
trichiniasis, tularemia, and brucellosis. Most 
of these diseases have been responding well to 
public health measures. Rheumatic fever, too, 
could be removed from its place as third most 
common cause of heart disease by the concerted 
effort of private and public health physicians. 
Effective use of present knowledge of preven- 
tion and the early treatment of streptococcal 
infections could make the disease a rarity. 

Atherosclerosis and hypertension remain the 
greatest heart problems. But even with these, 
there is reason for optimism that research ef- 
forts will provide at least partial measures for 
control in the foreseeable future. 

Since the scope of the cardiovascular disease 
problem is so broad, every health officer can find 
some area for positive action. How much is 
accomplished may depend more on the interest 
and activity he can stimulate within the local 
medical profession and in the community than 
on the size of his staff or budget. Physicians 
will support services that benefit the patient, if 
these services do not infringe on physician- 
patient relationships. By working with the 
physicians, the local heart association, com- 
munity leaders, and representatives of commu- 
nity agencies, a thoughtful appraisal can be 
made of community needs and a program de- 
veloped to meet these needs. Although meas- 
ures to meet specific needs in cardiovascular 
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disease are in themselves important, they should 
relate as well to other chronic diseases in the 
community. 

Although no two communities are identical, 
there are several activities applicable in most 
communities. Some involve action on present 
knowledge ; others would entail studies to add to 
our information (see outline) . A review of 
some of these activities follows. 

Primary Prevention 

Specific measures directed toward the pre- 
vention of infectious diseases, such as diph- 
theria, syphilis, and tuberculosis, should be ap- 
plied at every opportunity. The drama of 
preventive measures may not match that of 
surgical correction of congenital anomalies, but 
the value of prevention is unquestionable and 
lasting. There are sound recommendations for 
the primary prevention of cardiovascular dis- 
ease in the reports of the First National Con- 
ference on Cardiovascular Diseases {lb) and 
of the Chronic Illness Commission (l f ) . Cer- 
tain aspects are worthy of review here. 

Congenital Heart Disease 

Congenital heart disease is far from being 
a rare condition. Eichards and associates (5) 
in a careful study of an unselected series of 
6,053 births found 50 cases of congenital cardio- 
vascular malformations, an incidence of 0.83 
percent. Twenty-nine of the fifty cases sur- 
vived 1 year, representing 0.5 percent of the 
total study group surviving that long. In some 
school surveys, congenital heart disease has been 
as prevalent as I’heumatic heart disease (6, 7). 

Of recognized public health importance is 
the relationship of maternal rubella infections 
during the first trimester of pregnancy to the 
development of anomalies in the fetus (8 ) . The 
estimates of 100 percent risk ( 9 ) of anomalies 
from rubella occurring during the first 2 months 
of pregnancy appear to be too high, and a figure 
closer to 20 percent {10) is a more realistic 
estimate from prospective studies. Neverthe- 
less the gravity of the consequences has been 
considered by some to be justifiable reason for 
therapeutic abortion in women who contract 
rubella during the first 3 months of pregnancy 

(lb, 11). 
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Program Activities for Cardiovascular Disease 

Prevention: primary and secondary 
Community research 
Education and information 
Defection programs 
Diagnostic services 

Ancillary services: nursing, nutrition, medical so- 
cial, physical therapy, vocational guidance, 
laboratory 

Nursing homes, convalescent homes, home care 

Rehabilitation 

Evaluation 


The American Public Health Association 
{12) and the Committee on Immunization and 
Therapeutic Procedures f®r Acute Infectious 
Diseases of the American Academy of Pedi- 
atrics {13) are in agreement on basic recom- 
mendations regarding rubella and birth 
anomalies. Essentially they are : Girls in good 
health should not be protected from exposure 
to rubella before puberty since permanent im- 
munity usually follows the disease. Women 
in the first i months of pregnancy should avoid 
exposure to rubella if possible. Gamma globu- 
lin should be administered to women who are 
exposed to rubella during the first 4 months 
of pregnancy to provide the possible protection 
afforded by the induced passive immunity. 

The dosage of gamma globulin presently rec- 
ommended by the New York State Department 
of Health for intramuscular administration is 
from 0.2 cc. per pound of body weight to a 
maximum dose of 20 cc., preferably containing 
material from two different lots {11) ■ This 
is based on the finding that the titer of rubella 
antibodies may vary with different lots of 
pooled gamma globulin {15) and that the higher 
dosage should be more effective in preventing 
rubella. 

Other viral diseases during the first trimester 
of pregnancy have been incriminated as caus- 
ing fetal anomalies, but the relationship is not 
yet established. Herpes simplex during the 
first trimester had a suggestive but perhaps 
coincidental relationsliip to the development o 
the tetrad of Fallot in Eichards stmh^ ( )• 
Mumps, measles, varicella, poliomyelitis, in ec 
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tious mononucleosis, influenza, herpes zoster, 
and virus pneumonia during the first trimester 
of pregnancy are mentioned as x’eported causes 
of fetal anomalies in collected cases of Kaye 
and associates (16). Dietary deficiencies in 
the mother during early pregnancy suggest an 
association with a higher incidence of fetal 
anomalies, but the relationship is difficult to 
prove (17) . Prospective studies will be needed 
to establish the validity of these observations. 

Experimental animal studies and accumu- 
lated clinical evidence reveal that congenital 
anomalies in the embryo and fetus can result 
from extensive pelvic irradiation (18-20) . Cur- 
rent practice usually recognizes this potential 
danger and elective, prolonged X-ray studies 
are avoided during pregnancy. Russell and 
Russell (19) concluded from animal studies 
that roentgen dosages well within the range 
used in diagnostic fluoroscopy might cause 
subtle alterations in the fetus if exposure oc- 
curred at a critical time. They recommend 
that irradiation of the uterus in women of child- 
bearing age be restricted to the 2 weeks follow- 
ing the last menstrual cycle to preclude the pos- 
sibility of irradiation after fertilization has 
taken place. 

Even with its limitations, our current knowl- 
edge gives encouragement that other factors 
might be revealed as causative agents in con- 
genital heart disease. The epidemiological ap- 
proach toward determining such possible fac- 
tors is a sound one. 

Rheumatic Fever 

Present knowledge indicates that rheumatic 
fever has become a preventable disease. Sev- 
eral studies have shown that first attacks of 
rheumatic fever can be prevented when the ini- 
tiating streptococcal infection is diagnosed and 
promptly treated with penicillin (21-23 ) . For 
acute streptococcal infections, a single injection 
of 600,000 units of long-acting benzathine peni- 
cillin G- is effective. Among 1,175 children 
with streptococcal infections treated with this 
legimen by Breese and Disney (23), no clinical 
i leuniatic fever or acute glomerulonephritis 
was noted in the entire series. An attack rate 
of clinical rheumatic fever of perhaps 3 to 5 
peiceut might have been expected without such 
reatment (21 h 25 ) . Any other dosage regimen 


of penicillin is acceptable if it maintains bac- 
tericidal levels of the drug in the individual 
over a period of at least 8 to 10 days (26). 
Treatment of acute streptococcal infections 
with sulfadiazine has not been effective in pre- 
venting subsequent rheumatic fever (27) . Sul- 
fonamides are, however, of value as a daily 
prophylactic measure for known rheumatics in 
preventing streptococcal infections that might 
result in recurrence of rheumatic fever (26, 27) . 

A youngster who has a history of rheumatic 
fever may have as high as a 50 percent chance 
of developing a recurrence of rheumatic fever 
if he develops a new streptococcal infection 

(28) . It appears that it would be advisable for 
persons with a history of rheumatic fever to 
be placed on a continuous prophylactic regi- 
men for a period of at least 5 years from the 
last attack. In a report by Bland and Jones 

(29) on 1,000 patients with rheumatic fever 
and rheumatic heart disease followed for 20 
years, the recurrence rate in the preprophylaxis 
era was approximately 1 in 5 per year during 
the first 5 years, 1 in 10 per year during the 
next 5 years, 1 in 20 during the third 5-year 


Deaths and death rates per 1 00,000 population. 
New York State, 1954 


Cause 

Number 

t Rate 

All causes — 

159, 540 

1011. 7 

Cardiovascular diseases _ . 

Vascular lesions affecting the 

89, 275 

566. 1 

central nervous system 

14, 036 

S9. 0 

Diseases of the heart . — 

Chronic rheumatic heart dis- 

70, 015 

447.8 

ease and rheumatic fever 

Arteriosclerotic heart disease 

2, 472 

15. 7 

including coronary disease . 
Nonrheumatic chronic endo- 
carditis and other myo- 

53, 186 

337. 3 

cardial degeneration 

Hypertension with heart dis- 

6, 479 

41. 1 

ease__ - 1 

7, 932 

50. 3 

Other diseases of the heart 

Hypertension without men- 

546 

3. 5 

tion of heart disease. 

996 

6. 3 

General arteriosclerosis. 

Other diseases of circulatory 

2, 740 

17. 4 

system 

888 

5. 6 

Tuberculosis. . 

1, 829 

11. 6 

Malignant neoplasms 

29, 392 

186. 4 

Accidents 

6, 503 
99 

41. 2 

Poliomyelitis 

. 0 

All other causes 

32, 442 

205. 7 


From Supplement to Monthly Vital Statistics Re- 
view, April 1955, New York 'State Department of 
Health. 
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interval, ancl 1 in 70 in the last o-year interval. 
Acceptable methods of prophylaxis are oral 
sulfadiazine, 0.5 to 1.0 gram daily, or daily oral 
penicillin of 200,000 to 400,000 units, or a 
monthly intramuscular injection of 1.2 million 
units of benzathine penicillin G. Specific rec- 
ommendations for dosage have been formulated 
by the Council on Rheumatic Fever and Con- 
genital Heart Disease of the American Heart 
Association {‘26). They form a sound medical 
basis for a community program for the preven- 
tion of rheumatic fever-. 

A practical problem in such community pro- 
grams has been to maintain faithful adherence 
to the long-term schedule of prophylaxis. Tire 
health department is uniquely able to help the 
physician with this problem by providing a 
followup service, especially through public 
health nurses. In some communities the health 
department serves as the focal point for distrib- 
uting the drugs ordered by physicians {30 ) . 
A roster of patients can be kept, the regularity 
of refill of prescriptions can be noted, and 
lapses from treatment more readily detected 
and prevented. Other communities have 
found that the school can serve as a focal point 
for carrying out the physician’s prescribed regi- 
men. This has worked successfully in Cortland 
Coimty, N. Y., where such a program has op- 
erated for the past 5 years. Success in prevent- 
ing rheumatic fever will depend on the faithful- 
ness with which long-term services are main- 
tained. Recurrences of rheumatic fever should 
be reduced by at least 85 percent if an adequate 
regimen of sulfa or penicillin prophylaxis is 
followed {21,31). 


Subacute Bacterial Endocarditis 
A serious complication of congenital, rheu- 
matic, or other valvular heart disease is sub- 
acute bacterial endocarditis. This disease car- 
ried a fatality rate of almost 100 percent 
before the use of antibiotics. Now a cure rate 
of approximately 75 percent is possible with 
proper treatment {32), but irreparable damage 
to the heart valves proceeds unless the invading 
organisms are destroyed. This disease is al- 
most certainly preventable when prophylactic 
doses of antibiotics are given to persons with 
congenital, rheumatic, or other valvular heart 
% ease prior to and during any operative pro- 


cedure that might produce bacteremia. Com- 
mon surgical procedures which may result in 
subacute bacterial endocarditis in persons with 
valvular or congenital heart disease include 
dental extractions; surgery about the mouth, 
nose, and throat; genitourinary operations; 
and obstetrical deliveries. Published recom- 
mendations of the Council on Rheumatic Fever 
and Congenital Heart Disease are good guides 
to follow {26 ) . The routine application of this 
knowledge by physicians and dentists pays full 
dividends. The methods of accomplishing this 
can be worked out with professional groups in 
the community. 

Coronary Artery Disease 

Coronary artery or atherosclerotic heart 
disease cannot be prevented as yet; however, 
there is evidence that it is not an unalterable 
process (33, 31) . Katz (35) has reported that 
early lesions of experimental atherosclerosis in 
the chick and in the rat can he reversed by 
estrogen therapy. Stare and his co-workers 
(36) are currently stirdying whether dietary 
alterations will reverse experimental athero- 
sclerosis induced in Cebus monkeys. 

Keys and bis co-workers (37) have contrib- 
uted additional knowledge that lends encourage- 
ment for the future understanding of the mech- 
anisms of atherosclerosis. Population groups 
such as our own, with an average diet contain- 
ing 40 percent of the calories as fats, are said 
to have more coronary artery disease than do 
population groups such as the Japanese and 
Bantus whose diets contain less than 20 percent 
of caloric intake as fat ( 3S ). Women before 
the menopause have appreciably less athero- 
sclerosis (39) than do men even though they 
presumably have much the same diet. 

As yet the data relating to diet and athero- 
sclerosis are not conclusive enough to warrant 
a specific program for attempting to change 
diet patterns of the general public. Ilowevei, 
for individual patients with coronary artery 
disease, physicians are increasingly tending to 
prescribe diets low in total calories and ie a- 
tively low in animal fat content. The usua 
range of cholesterol intake in humans appar- 
ently does not affect appreciably the serum 
cholesterol level (1ft, 41) ■ Ammal fat, such as 
lard, produces a significant rise in human serum 
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cholesterol whereas corn oil substituted at the 
same caloric level results in a fall in serum 
cholesterol (42 ) . The differing effects on serum 
cholesterol of animal fats and vegetable fats 
are being studied further (42, 43) . 

Physicians are finding that good nutrition 
services in the community are becoming as 
much of a need as are adequate dietary services 
within the hospital. Health departments can 
provide such services in the community through 
nutritionists and public health nurses trained 
in diet interpretation. 

Hypertension 

The etiology of hypertension is still unknown 
although many factors have been implicated in 
a complex interrelationship of possible causes. 
Some of these are the sodium ion, adrenal and 
pituitary hormones, neurogenic factors, and 
renal pressor mechanisms involving renin and 
other pressor factors (44, 43). Observations 
have been made of a frequent association of 
obesity and hypertension (46 ) . While no 
causal relationship is claimed, it is accepted 
clinical practice to advise weight reduction for 
obese hypertensive patients (45). A favor- 
able effect of such weight reduction on the ele- 
vated blood pressure has been demonstrated, 
and this is not an artifact induced by change of 
girth of the arm (47) . Obese individuals with 
labile high blood pressure have a greater prob- 
ability of later developing persistent hyper- 
tension than do persons who are not over- 
weight (48). 

It seems that obesity control should be part 
of the basic teaching of good nutrition habits 
early in life and profitably could begin in the 
elementary schools. Considerable experience 
has accumulated on techniques for weight re- 
duction of obese individuals, but maintaining 
the achieved reduced weight level is probably 
the most difficult prescription to follow in all 
medical practice (40, 50). The physician in- 
terested in nutritional guidance for obesity 
control can obtain nutrition consultation serv- 
ices through his State and local departments 
of health. 

Secondary Prevention 

Cardiovascular diseases will likely be with 
us for some time to come, so we should learn 
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to live with them with a minimum of discom- 
fort and disability. The continuing counsel, 
supervision, or treatment by a well-informed 
physician is the only measure known for de- 
laying the course of the disease and preventing 
unnecessary complications. Both emotional 
and physical disability can be prevented or 
postponed in many ways. 

Attitudes of employers, of family members, 
and of close associates influence the reactions 
of the person with heart disease toward his 
condition. Thus, members of the community 
can help reflect the increasing optimism of the 
medical outlook for cardiovascular disease. 
Fortunately, publicity and educational infor- 
mation regarding heart disease have, in gen- 
eral, avoided the fear approach ; this is a sound 
policy to continue. 

The prevention of recurrences of rheumatic 
fever has already been discussed. Measures for 
preventing the progression of congestive heart 
failure and for preventing sequelae of cerebral 
vascular disease are other community services 
that will aid physicians and patients alike. 
The common complications and disability from 
peripheral vascular disease also present a chal- 
lenge, but present knowledge of preventive 
measures is limited. Rehabilitation is espe- 
cially indicated for these conditions. 

Congestive Heart Failure 

A cursory survey of the cardiac patients in 
any general hospital will reveal some who are 
repeated visitors because of recurrent episodes 
of congestive heart failure. Gold (51a) found 
that 20 percent of congestive failure patients 
in a hospital had multiple admissions for the 
same reason. These are not as a rule the in- 
tractable patients about whom much is written 
but who comprise only a fraction of this group. 
Most of these patients have merely lapsed from 
an initially adequate regimen of digitalis, 
sodium restriction, and diuretics. Since the 
symptoms of congestive failure are insidious in 
development, the patient may be gradually ac- 
cumulating edema without distress over a pe- 
riod of weeks before the acute episode of failure 
suddenly develops. This type of progression 
can ordinarily be prevented. 

A patient who has recovered from one epi- 
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socle of cardiac failure can often be maintained 
in compensation for several years on a suitable 
regimen of digitalis, sodium restriction, mer- 
curials as needed, and moderate physical activ- 
ities {52). The routine is less complicated 
than that required for regulating a diabetic on 
diet and insulin. Diabetic coma is regarded as 
an unforgivable lapse of medical management, 
while acute congestive failure is shrugged off 
as inevitable in an “uncooperative” patient. 
Leiter {5 lb) found that one of the main reasons 
for poor results even in the hands of experi- 
enced physicians was incorrect diet. The phy- 
sician who takes tire time to educate his patient 
has little difficulty in maintaining the patient 
free of decompensation. The intricacies of 
the low sodium diet require that the patient 
learn to select foods and beverages of low so- 
dium content and to avoid products containing 
sodium such as seltzer tonics and most laxatives. 

Special classes (53) by dietitians, nutrition- 
ists, or public health nurses have been organized 
to give patients practical information regard- 
ing the low sodium diet. Patients referred to 
such classes by their physicians have benefited 
both in the exchange of information on ways 
to make the diet appetizing and also in the mu- 
tual feeling of support which comes from know- 
ing that others face the same problems. 

Public health nurses already are giving mer- 
curials or diet instruction on request of physi- 
cians to a number of congestive heart failure 
patients who are liomebound. This type of 
service could well be extended. Since more 
than half (54) of the individuals with organic 
heart disease may develop congestive heart fail- 
ure, a program that assures optimum long-term 
treatment would return dividends in economic 
savings and in the prevention of unnecessary 
disability. 

Cerebral Vascular Lesions 

It is estimated that more than 1.8 million per- 
sons in the United States are disabled by cere- 
bral vascular lesions (55) . The majority of 
these are elderly individuals who have suffered 
a cerebral thrombosis with resulting hemiple- 
gia. A small proportion of the disabilities are 
the result of cerebral embolism following rheu- 
matic heart disease with auricular fibrillation, 
or of an embolus developing from a mural 


thrombus after a myocardial infarction. 
Other uncommon disorders may also result in 
hemiplegia. Very few persons with intracere- 
bral hemorrhage survive ; therefore, thrombosis 
or embolism is usually the underlying factor in 
surviving hemiplegics. 

Long-term anticoagulant therapy has been 
effective in reducing recurrences of thrombo- 
embolism in rheumatic heart disease with auric- 
ular fibrillation and a history of previous em- 
bolism (56). Studies of the use of long-term 
anticoagulant therapy for persons who have 
had cerebral thrombosis are in progress, and 
there is some indication that basilar artery 
thrombosis may be prevented bj r anticoagulants 
when administered during early stages of bas- 
ilar artery insufficiency (57). Adequate lab- 
oratory facilities must be available in the com- 
munity to provide reliable prothrombin deter- 
minations for physicians who wish to use the 
effective but potentially dangerous drags such 
as dicumarol, tromexan, or similar anticoagu- 
lants. 

The prevention of unnecessary disability in 
hemiplegics is a complex problem that requires 
many community health services. These pa- 
tients may live for several years with alert 
minds trapped in dysfunctioning bodies. The 
speech handicaps of aphasics are particularly 
difficult since the patients may understand 
everything spoken to them but are unable to 
express their comprehension in words. Speech 
therapists are scarce in the average community. 
However, interested school teachers could use 
the instruction material (58, 59) that is avail- 
able for teaching aphasics and contribute in- 
valuable help in this aspect of the problem. 

The physical therapist is the major contrib- 
utor toward the physical reeducation of the 
hemiplegic. Destroyed function cannot be re- 
stored, but in many instances enough function 
remains in unaffected muscles to allow retrain- 
ing for performance of basic activities. The 
pliysiatrist should be called in soon after the 
onset of illness to outline the physical therapy 
required. Rehabilitation centers that are being 
developed in many States will help meet the 
needs of hemiplegic patients; however, most 
communities must depend on their own 
resources. 
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Peripheral Vascular Disease 
The extent of disability and economic loss 
from peripheral vascular disease is not known, 
but estimates indicate it is considerable. Long- 
suffering patients with gangrene of the toes or 
indolent ulcers are commonly seen in hospital 
wards. Too often a series of amputations of 
increasingly serious magnitude follow in rapid 
succession. Arteriosclerotic peripheral vascu- 
lar disease, varicose veins, thrombophlebitis, 
phlebotlirombosis, thromboangiitis obliterans, 
Raynaud's disease, frostbite, and immersion 
foot are some of the more common of the 
peripheral vascular disease problems. 

Early recognition of the disease and medical 
supervision are important in preventing com- 
plications in these patients. Meticulous regu- 
lation of diabetes is of great importance as is 
avoidance of mechanical, thermal, or chemical 
trauma to the extremities (60 ) . Prevention 
and adequate treatment of bacterial and fungal 
infections, regular foot hygiene, and abstinence 
from smoking are other measures of general 
value. Instruction of diabetics in daily foot 
care is becoming more effective as physicians 
realize the importance of preventive measures. 
Public health nurses are also contributing fur- 
ther to this education through the increasing 
number of diabetic patients physicians are re- 
questing them to see. The potential scope for 
such educational activities is seen from the fact 
that 20,300 public health nursing visits were 
made to diabetics in upstate New York during 
1951 (61). 

Educational materials on foot care used for 
diabetics should be equally useful for patients 
with other peripheral vascular diseases. The 
use of preventive measures of this type as found 
m standard texts (GO) is a practical starting 
place in preventing the progression of disability 
fiom peripheral vascular disease. 

Community Research 

Ihe research laboratory is traditionally ex- 
pected to discover the etiology of diseases and 
evelop appropriate therapeutic measures, 
owever, it is well known that epidemiological 
s udies provided knowledge for effective con- 
tiol of several important diseases long before 
the etiological factors were identified. In- 


cluded are pellagra, endemic goiter, scurvy, 
dental caries, and retrolental fibroplasia. Epi- 
demiological studies have demonstrated the re- 
lationship of group A beta hemolytic strepto- 
coccal infections to the subsequent development 
of rheumatic fever (62) ; the same is true of the 
effect of rubella on congenital heart disease 
during the first trimester of pregnancy. Al- 
though epidemiological studies of coronary 
artery disease and of hypertension are now gain- 
ing more attention, further studies are needed 
to determine additional factors associated with 
their prevention. 

Elaborate research studies are out of the 
question for many communities, but modest 
field studies are feasible in most communities, 
especially those with a good health depart- 
ment. Here are some examples of problems 
needing further study by community groups. 
It has been a clinical impression that farmers, 
lumberjacks, and manual laborers have less 
coronary artery disease than do city dwellers 
(63 ) . It has been suggested in studies by Mor- 
ris and associates (64) that occupational groups 
who perform heavy physical work have lesser 
amounts of severe coronary disease than do 
sedentary groups. Other factors incriminated 
without adequate confirmation are diets that 
are high in total calories or high in total fat 
(3)) or cholesterol foods such as milk and eggs 
(65), cigarette smoking (66 ) , and the stress of 
modern living (67). 

Carefully designed studies are needed to test 
and confirm these theories, and such studies will 
have to be done at the community level. In- 
dustries with good medical departments can 
contribute valuable studies which attempt to 
relate occupational factors to coronary artery 
disease and hypertension. The work of Crain 
and associates (68) on the incidence and prog- 
nosis of myocardial infarction among em- 
ployees lends optimism to the outlook for con- 
tinued employability of persons who develop 
coronary artery disease. The economic loss to 
the community resulting from heart disease is 
of practical importance but has not been thor- 
oughly studied. The incidence and prognosis 
of heart disease in the general population in 
different parts of the country are still unknown 
for both coronary and hypertensive vascular 
disease. 
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A comprehensive study of major factors re- 
lated to coronary artery disease and hyperten- 
sive vascular disease is now in progress at the 
Cardiovascular Health Center ( 69 , 70 ) in Al- 
bany, N. Y., but less elaborate studies in the 
community could give valuable information on 
some aspects of these problems. A health of- 
ficer can interest private physicians in the many 
facets of the heart disease problem by develop- 
ing a study that will provide new knowledge 
on the local heart disease problem. Many re- 
sources are available to help plan and cany out 
local studies. These include the universities, 
the State departments of health, the American 
Heart Association, and the Public Health 
Service. 


Education and Information 

The extent of knowledge about heart disease 
directly influences the effectiveness of commu- 
nity efforts directed toward the problem. This 
level of knowledge includes that of practicing 
physicians, nurses, social workers, vocational 
counselor's, employers, and patients and their 
families. Professionals, nonprofessionals, and 
members of the general public are concerned 
with some aspects of the problem, even if it is 
merely from personal or family experiences. 

The health officer should become involved in 
health educational activities to the full extent 
of his ability and resources. Postgraduate ed- 
ucation for physicians is a specialized form 
of health education and is usually best carried 
on through the regular channels of the medical 
society, medical schools, and hospitals. The 
health officer and local heart association, how- 
ever, can often bring in special speakers or 
teaching aids such as films, tape recordings, or 
other materials that are available and continu- 
ally being developed by medical schools, the 
American Heart Association, the Public Health 
Service, and other organizations. The New 
Yoi'k State Department of Healtli, like several 
other State health departments, maintains a 
library of health films. that are available on 
loan to professional and nonprofessional 

Information on heart disease is essential for 
public health nurses, nutritionists, physical 
therapists, medical social workers, or any other 


individuals who might be brought into heart 
program activities. The quality of service can 
be only as good as the caliber of personnel and 
level of their knowledge concerning their pos- 
sible contributions to the problem. 

The judicious use of educational information 
for the public can be helpful when specific pro- 
gram activities are being developed. It would 
be wise to have a medical advisoiy committee 
determine the general approach to be used in ac- 
quainting the public with health information 
since unsuitable materials may only stimulate 
fear of heart disease rather than constructive at- 
titudes or action. People do not automatically 
accept health programs merely from the presen- 
tation of scientific evidence. Attitudes, beliefs, 
values, traditions, and many other factors in- 
fluence their willingness to accept or undertake 
actions related to their health ( 71 , 73 ). The 
health educator who understands the problems 
related to heart disease can be very helpful in 
developing program activities in the commu- 
nity. Through various processes of communica- 
tion, medical knowledge can be transformed 
into public understanding and acceptance of 
specific health activities, for example, preven- 
tion of rheumatic fever, early detection of heart 
disease, and rehabilitation. 

The local health department and local branch 
of the American Heart Association will do the 
best possible job of health education if they 
combine their resources in personnel and mass 
media and conduct a joint program of health 
education on a continuing basis. 
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Change in Name of Institute 

The National Microbiological Institute, one of the seven National 
Institutes of Health, Public Health Service, was redesignated the 
National Institute of Allergy and Infectious Diseases early in Feb- 
ruary 1956. Dr. Victor II. Haas is director of the institute. 

The renaming of the institute reflects the importance of new re- 
search on allergies and the close relationship of such research with 
the study of infectious diseases. Investigations of allergy are closely 
allied to the science of immunology, which is also fundamental to 
investigation of the infectious and parasitic diseases. Recent esti- 
mates indicate that approximately 16 million pex-sons in the United 
States suffer from some form of allergy and that some manifestation 
of allergy is experienced by at least 50 percent of all people at some 
time in their lives. 

The institute will support long-term basic studies in these fields 
through grants to research scientists in universities and medical 
schools. A National Advisory Allergy and Infectious Diseases Coun- 
cil has been established to mate recommendations to the Surgeon Gen- 
eral of the Public Health Service regarding the new grant activities 
of the institute. The council held its first meeting March 7-8, 1056, 
at Bethesda, Md. 

Members of the council are leaders in science, education, and public 
affairs. Except for two vacancies to be filled, all the members have 
been appointed. They are: 

Drs. Rene J. Dubos, member of the Rockefeller Institute for Medical 
Research, New York; Gail M. Dack, director, Food Research Institute, 
University of Chicago; Edwin B. Fred, president, University of Wis- 
consin; Charles E. Smith, dean, School of Public Health, University 
of California at Berkeley; and H. O. Halvorson, bead, department 
of bactex-iology, University of Illinois. 

Byron II. Larabee, president, Firestone Plantations Company, 
Akron, Ohio; David C. Crockett, associate director, Massachusetts 
General Hospital, Boston ; Mrs. Rollixx Brown, of Los Angeles, presi- 
dent, National Congress of Parents and Teachers; and John Abbink, 
of New York, president, Amei'ican Foundation for Tropical Medicine. 
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Dynamic Impact of Advancing Technology 
on Environment and Health 

By MARK D. HOLLIS 


W I rniX the short period of 50 years 
Postern civilization has compressec 
more n f? or technological changes than had 
occurred m till its previous 2,000 years. Since 
1900 wo have witnessed the birth of the auto- 
motive age, of aviation, and of mass produc- 
ion techniques. Developments in electronics, 
chemotherapy, and jet propulsion have ap- 
peared since 1930. Synthetics— apart from 
celluloid and bakelite, almost unknown in 
1930 are now commonplace. More than a half 
million synthetic compounds are in production 
and use— in construction, in household prod- 
ucts, in clothing, and in foods. We often 
speak of the 900-percent increase in industrial 
production since 1900 without noting that more 
than half of this increase lias occurred since 
1910. And now, to all of this, is added nuclear 
energy — the atomic age with its fantastic po- 
tential for good and for evil. 

But by all signs, this is only the beginning. 
Already on the horizon are such techniques as 
irradiation of foods, rocket transportation, 
electrification of solar energy (now operating 


Mr. Hollis is Assistant Surgeon General and chief 
engineer of the Public Health Service. At the mid - 
year commencement exercises of the University of 
Florida, January 28, 1956, he made this address, 
somewhat abridged here, upon receiving the honor- 
ary doctor of science degree. 


a telephone circuit in Georgia), and a host of 
other potentials. 


Altitudes Concerning Chonge 

One thing i s clear: In your life span there 

" 1 * }e an avalanche of change such as we have 
never known. 

Much of the world is unaware of what is 
in its grasp. I returned last month from a 
trip through several of the areas of the world 
which have been barely touched by technical 
advances, if at all. To me the striking char- 
acteristic in these countries was not their prim- 
itive sanitation but their inertia toward change. 
One senses a hopeless resignation to the open 
sewers and open sores, to the appalling rates 
of infant mortality, to decrepit old age at 40, 
to acceptance of drudgery, disease, and despair. 
We in the United States, always a Nation of 
restless pioneers, generation by generation, have 
displayed no vested interest or ingrained habits 
that compel us to do things in old ways, if new 
ways are better. Oscar Wilde said: “The 
longer I live the more keenly I feel that what- 
ever was good enough for our fathers is not 
good enough for us.” 

It is this heritage that makes possible new 
developments so swiftly achieved that we have 
little time to adjust our minds to the changes 
and to understand their full significance. The 
tenor of the times is reflected in ovr increased 
living pace — at home, at work, and at play. 
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Scarcely a new product brought on the market 
today can expect to make the grade unless it 
can be advertised as doing something faster. 
Detergents wash clothes faster. Household 
equipment bakes pies, roasts meat, washes 
dishes, and cools houses— faster. Industrial 
and business machines accomplish all sorts of 
tasks— faster. Communication and transpor- 
tation — all work and get there faster. 

Yet all this timesaving has not added even 
a split-second to our Si-hour day. Instead, the 
individual is pushed at a faster and faster pace, 
an endless response to alarm clocks, television, 
and superpowered automobiles. All this leaves 
him little opportunity — and less time — to think, 
to understand himself, his fellow human be- 
ings, and the complex environment in which he 
lives. Yet how much we need this understand- 
ing, not only as individual men and women but 
also as members of families and communities, 
of our place among all peoples in a shrinking 
world. Because only through understanding , 
can we make wise decisions as to constructive 
use of our unprecedented technology. And if 
ever we needed wise decisions this is the hour. 

Science and Technology 

So let ns pause to recall a distinction between 
basic science and technology. The scientific 
foundations of our understanding of physical 
laws have been laid slowly by the world’s great 
thinkers through many ages. Modern tech- 
nology, the prompt and effective application 
of basic science to practical use, is a product 
of this era, developed largely since we were 
born. 

Until fairly recent years there was little 
direct association between the basic scientist 
:md the technologist, G. K. Chesterton, who 
died in 1036, wrote of this wide gap between 
the scientific mind and the consequences of the 
knowledge produced by scientific thought : 

“When a man splits a grain of sand,” he 
said, “and the universe is turned upside down 
in consequence, it is difficult to realize that, to 
the man who did it, the splitting of the grain 
is the great affair, and capsizing of the cosmos 
quite a small one.” 

There now exists much closer collaboration 

etneen the scientist and the technologist, and 


even more significant, between both these ex- 
perts and society. As a result, each scientific 
discovery, promptly flashed to our network of 
research institutions, sets off a chain reaction 
emitting dozens of new discoveries. 

Modern industries are ready, willing, and 
equipped to transform the scientific report or 
the laboratory demonstration into new or im- 
proved products. For example, you are fa- 
miliar with the rapid development of the 
frozen-juice concentrate industry in Florida. 
I never cease to be amazed at the production 
reports on this industry. One producer said, 
“We expected much, and got much more.” 

Whaf Is Environmental Health? 

There exists a close interplay between tech- 
nology and environmental health. And this 
interplay becomes closer and more involved as 
technology moves ahead. 

Some of you may ask, “What is environ- 
mental health?” This term has come into use 
in recent years, and no precise definition has 
been accepted even by the professional groups 
who use it most frequently. In 1948, the World 
Health Organization defined human health as 
“a state of complete physical, mental, and so- 
cial well-being and not merely the absence of 
disease or infirmity.” Paraphrasing this state- 
ment, we might say that environmental health 
is a state in which man’s environment con- 
tributes to his physical, mental, and social well- 
being and is not merely the absence of environ- 
mental hazards to personal health. 

We may well accept such a proposition, for 
man and his environment are indivisible. Ordi- 
narily we think of man as master of his en- 
vironment, molding it to meet his needs. But 
it is more realistic to think of the environment 
and man as molding and changing each other 
simultaneously. 

Environment is a broad term and each facet 
has its impact on public health. For instance, 
many people associate alcoholism with the so- 
cial environment; accidents with the psycholog- 
ical environment. However, let us consider 
environmental health as it refers to the physi- 
cal environment— to air, water, food, and shel- 
ter. Of these basic essentials, air and water 
in particular gain importance as our changing 
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Dynamic Impact of Advancing Technology 
on Environment and Health 

By MARK D. HOLLIS 


W ITHIN the short period of 50 years, 
Western civilization has compressed 
more major technological changes than had 
occurred in all its previous 2,000 years. Since 
1000 we have witnessed the birth of the auto- 
motive age, of aviation, and of mass produc- 
tion techniques. Developments in electronics, 
chemotherapy, and jet propulsion have ap- 
peared since 1930. Synthetics — apart from 
celluloid and bakelite, almost unknown in 
1930 — are now commonplace. More than a half 
million synthetic compounds are in production 
and use — in construction, in household prod- 
ucts, in clothing, and in foods. We often 
speak of the 900-percent increase in industrial 
production since 1900 without noting that more 
than half of this increase has occurred since 
1910. And now, to all of this, is added nuclear 
energy — the atomic age with its fantastic po- 
tential for good and for evil. 

But by all signs, this is only the beginning. 
Already on the horizon are such techniques as 
irradiation of foods, rocket transportation, 
electrification of solar energy (now operating 


Mr Hollis is Assistant Surgeon General and chief 
engineer of the Public Health Service. At the mid- 
year commencement exercises of the University of 
Florida, January 28, 1956 , he made this address, 
somewhat abridged here, upon receiving the honor- 
aT y doctor of science degree. 


a telephone circuit in Georgia), and a host of 
other potentials. 

Attitudes Concerning Change 

One thing is clear: In your life span there 
will be an avalanche of change such as we have 
never known. 

Much of the world is unaware of what is 
in its grasp. I returned last month from a 
trip through several of the areas of the world 
which have been barely touched by technical 
advances, if at all. To me the striking char- 
acteristic in these countries was not their prim- 
itive sanitation but their inertia toward change. 
One senses a hopeless resignation to the open 
sewers and open sores, to the appalling rates 
of infant mortality, to decrepit old age at 40, 
to acceptance of drudgery, disease, and despair. 
We in the United States, always a Jfation of 
restless pioneers, generation by generation, have 
displayed no vested interest or ingrained habits 
that compel us to do things in old ways, if new 
ways are better. Oscar Wilde said: The 
longer 1 live the more keenly I feel that what- 
ever was good enough for our fatlieis is not 
good enough for ns.” 

It is this heritage that makes possible new 
developments so swiftly achieved that we have 
little time to adjust our minds to the changes 
and to understand their full significance. -Hie 
tenor of the times is reflected in our increase 
living pace— at home, at work, and at pa.i. 
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In earlier years, wastes were piped to the 
edge of town and given only superficial treat- 
ment — often no treatment at all. Factories too 
were located on the edge of town with stack 
discharges to the atmosphere. In those days 
water and air resources were able to absorb 
community contaminants without undue harm- 
ful effects. At worst, factories produced merely 
local nuisances. 

Changing Character of Wastes 

Today, in our metropolitan and industrial 
complexes, the situation is vastly different. Not 
only is technology advancing but metropolitan 
population is increasing — already up 35 per- 
cent since 1910. Now a hundred million peo- 
ple live in metropolitan areas of the United 
States. And for the most part, there is no 
longer an edge of town. The city blends into 
the suburban areas, also thickly populated and 
industrialized ; the suburbs into ex-urbia areas, 
where people use the same water resources and 
experience the same smog ; and vice versa to the 
next city. In. addition, there is the ever-increas- 
ing volume of waste. And, most troublesome 
of all, an increasing complexity in the character 
of wastes. 

Modern cities, with all their diverse activi- 
ties, discharge thousands of tons of contam- 
inants to air and water every hour. In the 
chemical complex involving countless new com- 
pounds, the resulting actions and reactions, con- 
tinually occurring in air and water, produce 
situations extremely difficult to measure and 
even more difficult to understand. The atomic 
age introduces an entii*ely new set of terms, 
equations, and factors. Radioactive contami- 
nation does not follow our set patterns and 
established formulas of dispersion, dilution, and 
biochemical actions. Man’s ability to control 
this impact of waste on the physical environ- 
ment will be a significant factor in future metro- 
politan growth and development. 

By all of this I do not mean to imply that we 
can quantitate the effects on personal health 
of contaminants in our physical environment. 
There is much we have to learn on this score. 
However,, in many areas, these contaminants 
are causing physical discomfort, economic 
blight, and agricultural damage. But remem- 


ber we are talking about accelerating technol- 
ogy. When we project present trends over the 
next two decades, the concentrations of con- 
taminants in air and water do ha.ve a sobering 
implication — not only with respect to personal 
health but even more so' to mental and social 
well-being. We must develop the understand- 
ing and remedial practices now to minimize 
these future difficulties. 

What we need most is a better understanding 
of behavior and effects of contaminants in air 
and water. To produce this knowledge will re- 
quire a much broader research effort. Univer- 
sities and other research institutions should 
assume leadership in this effort. 

On the industrial side, industry officials have 
an understandable reluctance to accept blame 
for all the atmospheric and water pollution. 
Actually, the responsibility is about evenly di- 
vided between industrial operations, per se, and 
public use of the fruits of industrial technology. 
Air is contaminated by the family car, home 
fuels, rubbish burning, and the like. Water is 
contaminated by home laundries, dishwashers, 
garbage grinders, and so on. From my ex- 
perience, I am convinced that responsible in- 
dustry is willing to use its research facilities to 
adjust its px-ocesses in line with a sound control 
plan. A prerequisite, however, is to know spe- 
cifically what contaminants from industrial 
processes are hazardous and at wha.t concentra- 
tions. And in our changing situation this is 
quite a task. 

It is obvious that technology has created 
many problems in environmental health. It 
has, on the other hand, contributed much to 
the improvement in our well-being and com- 
fort. It has given us the highest average 
standard of living the world has ever known. 

It has been of direct assistance in providing 
the United States with remarkably safe public 
water supplies, by far the best in the world. It 
has improved food processing and packaging, 
housing, insect control, and a host of other en- 
vironmental health measures. 

Indirectly, the potential of cheap power from 
nuclear sources will place in the hands of the 
engineer a much wider range of possibilities. 
Reclamation of sea watei-, talked about for 
ages, is moving toward practical reality with 
such developments as the permionic membrane. 
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technology shapes our Nation more and more 
into a complex of metropolitan centers. 

Water Resources 

Concentrations of people in a technological 
environment are bound to create all sorts of 
wastes which pollute and deteriorate the air 
and water resources. In nature, both air and 
water have an unusual capacity for absorbing 
and purifying man-made pollution— up to a 
point. So long as human activity does not over- 
tax nature, air and water resources remain es- 
sentially clean and safe. In our accelerating 
teelinology, we do overtax these resources. 
Corrective practices to preserve a balance ac- 
ceptable to all interests are not always easy. 

Across the Nation, our water resource is be- 
coming a problem of top priority. Available 
supplies are being increasingly taxed. In many 
areas, shortages already threaten to halt fur- 
ther expansion. The water problem is one of 
increasing demands, seasonal shortages, floods, 
and pollution. 

The average urban dweller uses 150 gallons 
of water per day. Thirty years ago, one per- 
son used only 20 gallons per day. There were 
then few if any laundromats, dishwashers, and 
air conditioners. The water that goes into 
production of things you eat and wear and use 
raises the national per capita requirement to 
1,500 gallons per day. By 1975, these water 
demands will double — expressed on an annual 
basis, a million gallons per capita for a popu- 
lation of about 200 million. 

Industries that need large amounts of water, 
and that is most of them, will go where it is. 
And by and large the population will go where 
industry goes. It is just as simple as that and 
at the same time just as complicated from the 
standpoint of future economic, social, and en- 
vironmental adjustments. 


Water Conservation 

The mere availability of water represents 
only half the picture. As water use increases, 
pollution increases. What w. face, therefore, 
L a Vicious cycle — more stater needed, to sup- 
port more activity, to produce more waste, to 
pollute more water. The answer involves a 


variety of water conservation measures. Of 
these, pollution abatement is essential to permit 
re-use of the water as streams flow from city to 
city. And remember that 80 million people 
depend on surface streams for their chinking 
water. 

When I was a boy, three expressions often 
used were: ‘“cheap as dirt”; “free as water”; 
and “easy as breathing.” The zooming prices 
of real estate knocked out the first. Water 
shortage is taking cave of the second. And 
now even the third may have to be qualified. 
In some areas, the air is not so easy to breathe. 

Air Pollution 

Twenty years ago, community air pollution 
was quite localized and was primarily a prob- 
lem of smoke abatement. Then in 1918, 5 
smoggy days at Donora, Pa., made thousands 
ill and caused at least 20 deaths. In London, 
England, in 1952, 7 days of smog implicated 
* air pollution in 4,000 deaths. These episodes 
should not he dismissed entirely as freak situ- 
ations. 

Less dramatic smog episodes build up from 
time to time in most of our metropolitan areas. 
The reality is that the community air supply, 
like water supply', has limitations. Florida has 
her water problems, but California leads in the 
smog problem department. Los Angeles is the 
best example of a city in our changing tech- 
nology that is overtaxing its air supply. 

In highly' developed areas we simply cannot 
go on forever spewing more and more com- 
plex contaminants into the atmosphere without 
inevitable consequences to public health and 
community well-being. 

We must expect some deterioration of com- 
munity air resources in this age of ours.. The 
job, as with water, is to limit depreciation in 
keeping with the entire development of the 
area. 

You may ask, “Why this sudden concern 
about community wastes reaching air and 
water?” A popular belief is that it should be 
simple and easy to purify such wastes before 
discharge. On the contrary, proper control is 
both complex and expensive. Water pollution 
abatement alone will cost a billion dollars a 
year of somebody’s money. 
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What Is Happening to Sponsored Training 

for Nurses? 

By DONNA PEARCE, B.S., R.N. 


TT IS ESSENTIAL that the professional 
A competency of health workers keep pace 
with the expanding scope and increasing com- 
plexity of modem public health if a high qual- 
ity of public health practice is to be maintained. 
Recognizing this principle, the authors of the 
Social Security Act of 1935 included among its 
purposes provision for the training of public 
health personnel. In the early years of the 
program authorized by this act, designated 
amounts of money were allotted to States for 
the specific purpose of developing qualified 
professional and technical personnel. Later, 
the State health departments allocated to train- 
ing whatever amounts from Federal funds they 
deemed appropriate. In addition, limited 
funds from State and local appropriations have 
been used for training purposes. Such train- 
ing, financially supported in whole or in part 
from Federal, State, and local health funds, 
has come to be known as sponsored training. 

Nurses, representing the largest single group 
of professional workers in health departments, 
have figured prominently as recipients of spon- 
sored training. Of the 6,67-f trainees who were 
sponsored for academic study in public health 


Miss Pearce is assistant chief of Public Health Nurs- 
ing Services, Division of General Health Services , 
l ublic Health Service. She has been with the Pub- 
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during the yeai’s 1936 through 191-1, 4,032 (60 
percent) were nurses ( 1 ). 

Federal grants-in-aid for health work 
reached their peak in fiscal year 1951. For 
grant-in-aid funds administered by the Public 
Health Service, the peak year was fiscal 1950 ; 
after that yeai’, there was a rapid decline each 
year through fiscal 1954 (2). With this de- 
cline in Federal grants, there has been a grow- 
ing professional concern as to the status of the 
sponsored training program. Because of this 
coizcern, an attempt has been made to find out 
what is happening to sponsored training for 
nurses. 

For this study, data for an 8-year period, 
fiscal years 1947 through 1954, were analyzed. 
Data on the number of nurses who had received 
sponsored training during each fiscal year 1947 
through 1952 had previously been obtaiized by 
the Division of State Grants, Public Health 
Service. For fiscal years 1953 and 1954, com- 
parable data wei’e obtained by the Public 
Health Service regional consultants through 
visits and correspondence with State health de- 
partments. (In this report, the term “State” 
includes the District of Columbia, Alaska, 
Hawaii, Puerto Rico, and the Virgin Islands.) 

The data cover all full-time accredited train- 
ing for periods varying in length from “less 
than 6 weeks” to 12 months. Accredited train- 
ing refers to study for which academic credit 
is granted by a school of public health or by a 
university or college offering a public health 
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Weather modification, although still in the ex- 
ploratory stage, has intriguing possibilities. 
Automation, too, will find increasing applica- 
tion in the environmental health field. 

Now to shift gears for a moment. The engi- 
neering and technical aspects of pollution con- 
trol likely will be less difficult in the long run 
than the related political, economic, and legal 
considerations. Pollution of air and water more 
and more influences the patterns of metropoli- 
tan growth and land use. The degree of regu- 
latory control, how it is applied, and especially 
where it is centered, raises important and funda - 1 
mental questions. 

Effects of pollution are seldom limited to one 
political jurisdiction. Always difficult is the 
question of financing necessary remedial meas- 
ures. Even more difficult is the process of ob- 


taining agreement among various interests for 
the best use of environmental resources. There 
is real need for public awareness and for pub- 
lic understanding. The situation cannot be 
corrected by merely opening a window or turn- 
ing a valve. 

If the pollution problems of the future are to 
be met and managed, coordinated city and re- 
gional planning must be the basis. This must 
integrate the social, political, legal, and eco- 
nomic factors with the technical ones. Each 
State needs to appraise its problems realistically 
and to develop a framework which will foster 
a partnership participation by other public 
and private interests. This will require a de- 
gree of effort much better organized and much 
better understood by the public than are out 
present practices. 


Research in Hospital Facilities Field 


Grants for research projects to develop new knowledge about hos- 
pitals, health services, and health facilities were awarded in February 
1956 by the Public Health Service to Yale University, Sinai Hospital, 
Baltimore, St. Mary’s Hospital, Evansville, Ind., Health Insurance 
Plan of Greater New York, and the American Hospital Association. 
The grants were awarded, upon recommendation of the Federal Hos- 
pital Council, from the recent appropriations under the Hospital 
Survey and Construction Act for research in the hospital facilities. 
Eleven grants were also awarded in December 1955. 

Yale University will study factors which can be used to achieve 
maximum functional efficiency in hospital architectural design. 

The Sinai Hospital project will demonstrate the extent to which the 
shortage of professional nurses can be alleviated by employing and 
training floor managers and general aides for nonprofessional hospital 


duties. 

St. Mary’s Hospital will evaluate its new plan to provide more 
individual care for patients and will demonstrate the reorganization 


and education necessary to success of the plan. 

HIP will analyze available statistical information to determine 
the influence of a comprehensive medical care insurance program on 
hospital admissions, patients’ length of stay, quality of service given, 

and hospital costs. . 

The American Hospital Association study will be a basic analysis 
nf accomplishments over the past decade in planning and building 
, ‘ itals and health facilities, including the effect of the Hill-Burton 

nvnaram for the purpose of establishing new scientific guides to plan- 
for' future hospitals, nursing homes, rehabilitation centers, and 

diagnostic and treatment centers. 
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In interpreting- the ligures i'or number of 
nurses trained, however, variations in the pro- 
portion of long-term training periods to short- 
term periods must be considered. For example, 
of the 1,0S2 trainees in Massachusetts, only 10 
received training for 7 to 12 months, whereas, of 
New York’s 9S4 trainees, 120 received training 
for this length of time. California and Forth 
Carolina afford another example. Both of 
these States fell into the 100-399 category, but 
California reported that 10-1 of its 285 trainees 
received 7 to 12 months’ training, whereas 
North Carolina had only 55 of a total of 29G 
trainees in this group. 

Further analysis of the data for fiscal years 
1953 and 1951 shows that 35 States sponsored 
training for periods of 7 to 12 months in 1953, 
whereas only 23 sponsored that type of training 
in 1951. One hundred fifty -eight nurses re- 
ceived training for 7 to 12 months in 1953, and 
124, in 1954. 

The Problem 

The data presented show that since 1949 there 
lias been a steadj r decrease in sponsored train- 
ing for nurses in the United States as a whole, 
though not necessarily in every State. This 
decrease is a matter of real concern in view of 
the need for a continuation and expansion of 
training. According to the Public Health 
Service’s 1955 census of public health nurses, 
only 42.2 percent of the nurses employed in 
State and local official health agencies on Jan- 

Table 2. Number of Slates and number and 
percentage of nurses trained according to the 
range in number of nurses who received spon- 
sored training, fiscal years 1947-54 


Range in number of 
nurses 

Number 
of States 
within 
range 

Nurses who received 
sponsored training 

| Number 

Percent 

Total 

S3 

6, 194 

100. 0 


400 or more__ . 

1 o 

2, 030 
2, 557 

32. S 
41. 3 
15 1 

100-399 

12 

12 

27 

♦50-99 _ 

Less than 50... 

669 

10. S 

______ 


and^i'oso 813 nur3es trained by these States were 934 


Table 3. Number and percentage of nurses in 
State and local official health agencies who 
have had approved public health nursing edu- 
cation, 5-year intervals, 1940-55 


1 

Year 

Number 

nurses 

employed 

1 

Nurses with 1 year 
or more of public 
health nursing 
education 

Rate of 
increase 
in per- 
centage 


Number 

! 

Percent . 

1040 i 

9, 34 7 
11,414 

2, 151 

1 3, 395 1 

! 5, 064 | 
! 5, 969 

1 

1 

23. 0 


1945 1 

29.7 

29. 1 

1950 ! 

13; 594 

37. 2 

25. 2 

1955 ! 

I!) 152 

42.2 

13.4 



uary 1 had had 1 year or more of public health 
nursing education. 

Although there has been a decrease in Fed- 
eral funds for training, these funds are not the 
only means of providing adequate training for 
public heal th nurses. The number of collegiate 
schools offering educational programs for the 
preparation of nurses for beginning positions 
in public health increased from 3 in 1947 to 33 
in 1956 (J h 5 ) . A few States are exploring the 
use of extension courses from universities with 
approved public health nursing programs as a 
means of improving the training level of cur- 
rently employed nurses. Also, two States have 
obtained funds from their legislatures for the 
training of a limited number of public health 
nursing personnel, and still others plan to re- 
quest such funds. In the 24 States in which uni- 
versities with approved programs of study in 
public health nursing are located, nui’ses may 
be able to pursue their studies on a part-time 
basis. Greater efforts along these lines, par- 
ticularly the use of extension courses, should 
help to offset the lag in sponsored training. 
However, still other methods of preparing 
nurses for public health work may have to be 
worked out. 

The effect of the decline in sponsored training 
on the qualifications of nurses employed for 
public health work is not readily apparent, but 
a few facts that may be indicative can be cited. 
The percentage of nurses in State and local 
public health agencies who have had 1 year or 
more of public health nursing education was 
greater on January 1, 1955, (42.2 percent) than 
it was 2 years earlier (40.5 percent) . However, 
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Table 1. Number and percentage of nurses trained, by length of training period, and number of 
States participating in sponsored training for nurses, fiscal years 1947-54 


Fiscal year 

Nurses trained, by length of training period 

Number 
of States 
partici- 
pating 

Total 

Less than 6 weeks 

6 weeks to 6 
months 

7 to 12 months 

Number 



Percent 



Number 

Percent 

Total 

6, 194 

100. 0 

1, 367 

22. 7 

3, 203 

53. 3 

1,446 

24. 0 

53 

1947 

608 

100. 0 

63 

10. 4 

411 

67. 6 

134 

22.0 

45 

194S - - -- 

i 1, 005 

3 100. 0 

351 

42. 4 

367 

44. 4 

109 

13. 2 

45 

1949 

1, 490 

100. 0 

269 

18. 0 

943 

63. 3 

278 

18. 7 

49 

1950 

1, 185 

100. 0 

225 

10. 0 

712 


248 

20. 1 

47 

1951 - 

' 689 

100. 0 

160 

23. 2 

280 

40. 7 

249 

36. 1 

47 

1952 - 

500 

100. 0 

140 

28. 0 

214 

42. 8 

146 

29. 2 

45 

1953 

411 

100. 0 

106 

25. 8 

147 

35. 8 

158 

38.4 

45 

1954 

306 

100. 0 

53 

17. 3 

129 

42. 1 

124 

40. 6 

41 


1 Length of training not specified for 178 nurses. 3 100 percent— 827. 


nursing program of study approved by the 
National League for Nursing. 


The Trends 


A total of 6,194 nurses received training dur- 
ing the 8-year period, as shown in table 1. This 
figure, however, does not necessarily represent 
the number of individual nurses, since some 
nurses may have received more than one period 
of training. For example, California has re- 
ported that 29 nurses received stipends for more 
than one type of accredited training during a 
16-year period (3). 

The peak year for sponsored training, in 
terms of both the number of nurses trained 


Number of nurses who received sponsored public 
health training, by length of tram.ng per.od, 
1947-54 



and the number of States that sponsored train- 
ing, was 1949 (see table 1 and chart). Each 
year since that date, there has been a steady de- 
cline in the number of nurses receiving fram- 
ing. From the year 1951 to the year 1954, there 
was a marked decrease. 

The largest percentage (53.3) of the nurses 
received training for 6 weeks to 6 months. 
However, the percentage of those sponsored for 
7 months to 12 months increased in both the 
years 1953 and 1954. 

Of the 53 States, only 4 failed to sponsor 
training in 1949. In 1954, this number had 
grown to 12. 

Table 2 shows that there was a widely vary- 
ing range among the States in the number of 
nurses trained. Two States trained 32.8 per 
cent of all the nurses, whereas 27 States trained 
only 10.8 percent. A review of the figures for 
individual States confirms the expectation that, 
in general, those with large metropolitan areas 
employing large numbers of nurses were t le 
ones which trained the greater number of 
nurses. Massachusetts, with 1,082 trainees, an 
New York, with 984, were the two States that 
trained 400 or more nurses. All of the 18 States 
with a population of less than 1 million are in- 
cluded in the group that trained less than oO 
nurses. And of the other 9 States in the less- 
tlian-50 group, 6 had populations of 1 to 3 mil- 
lion and 3 had between 3 and 4 million. 
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Association of Vitamin B 6 Deficiency 
With Convulsions in Infants 


By E. M. NELSON, Ph.D. 


O NE WAY in which the Food and Drug 
Administration protects the consuming 
public is by monitoring the recovery from trade 
channels of any product, food, drug, or device 
that is found unsafe for use. . 

In 1953 such a program related to the occur- 
rence of a series of cases of convulsions in in- 
fants that had been maintained on an infant 
food called SMA Liquid Formula (for con- 
venience termed SMA liquid) . The Food and 
Drug Administration’s part in correlating the 
observations on these cases and in concluding 
that the condition was the result of a deficiency 
of vitamin B e , although discussed at a confei - 
ence on vitamin B 0 in human nutrition ( 1 ) and 
referred to by May (2) , is not reflected in sev- 
eral other published reports of these cases { 3 - 7 ) . 

Through its inspectors, the Food and Drug 
Administration assembled hospital records of 
a large number of affected infants. After care- 
ful study of these records by its medical and 
scientific staff and consideration of informa- 
tion gained from the manufacturer of the SMA 
liquid, particularly with respect to changes in 
composition of the product, it was possible to 
recognize interrelationships not apparent to the 
pediatricians who attended the individual cases. 
Although at the time a confidential state- 


Dr. Nelson is chief of the Division of Nutrition of 
the Food and Drug Administration, Department of 
Health, Education, and Welfare. 


ment containing this information was submitted 
to the National Institutes of Health, the Food 
and Nutrition Board, and the Council on Foods 
and Nutrition of the American Medical Asso- 
ciation, it may be well to set forth, for a wider 
audience, the sequence of events that led to a 
recognition of the relation of vitamin B 6 to 
the Tnfant convulsions. It is hoped that this 
will encourage prompt reporting of any unex- 
plained disease condition that may be lelate 
to ingestion of a food or use of a drug, there y 
enabling the Food and Drug Administration 
to take remedial steps at the earliest possible 
stage to safeguard the public. 

Early in December 1952, the Food and Drug 
Administration received a letter from an Ar- 
kansas resident, a trained nurse, whose 3-month- 
old infant had developed convulsive seizures. 
She gave a complete and informative case his- 
tory of her child, who had been fed SMA liquid 
from birth. The attending pediatrician ap-/ 
parently suspected the condition was asso- 
ciated with SMA liquid because he immediately 
changed the formula to evaporated milk and 
Karo syrup. Complete recovery from the con- 
vulsions resulted from this change. The 
mother then learned of eight similar cases in 
her community, all associated with the use of 
SMA liquid. All of the infants recovered from 
convulsions following a change of formula. 

A short time later the director of the Ar- 
kansas Division of Food and Drug Control dis- 
cussed the problem with our St. Louis district 
office, asking if we had received consumer com- 
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a comparison of the figures for 5-year intervals 
since 1940, in table 3, shows a definite decelera- 
tion in the rate of increase in the percentage of 
nurses with 1 year or more of public health 
nursing education. 

Summary and Conclusions 

Data for an 8-year period, fiscal years 1947 
through 1954, show a steady decrease in the 
number of nurses receiving sponsored full-time 
accredited training since 1949. The decrease 
is more marked for the years 1951 through 1954 
than for 1949 and 1950. Although the num- 
bers of nurses trained were smaller in 1953 
and 1954 than in previous years, the percentage 
of long-term (7 to 12 months) training periods 
increased in both years. 

The number of States not sponsoring any 
training for nurses has increased since 1949. 
!ln 1949, 4 States did not sponsor training, 
and in 1954, 12 did not. 

As might be expected, there was a wide varia- 
tion among the States in the number of nurses 
trained. Twenty-seven States each sponsored 
less than 50 trainees. Two States each spon- 
sored 900 or more. 

The States are making some effort to make 
up the loss of Federal funds through State ap- 
propriations and through use of extension 


courses from universities. The increase in the 
number of collegiate basic nursing schools ap- 
proved for the preparation of nurses for be- 
ginning positions in public health nursing is 
another encouraging sign. 

However, the decided slowing up in the rate 
of increase in the percentage of qualified nurses 
employed by State and local official agencies 
indicates that greater efforts will have to be 
made to offset the lag in sponsored training. 
In addition, ways must be found to extend and 
intensify ti’aining efforts at a rate consistent 
with the need to overcome present deficiencies 
and to meet future demands. 
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OVR Appoints Advisers on Training Policy 

The Office of Vocational Rehabilitation has appointed an Advisory 
Committee on Training Policy to help solve the nationwide shortage 
of persons trained to work with the handicapped. 

The training program was established by Public Law 565, S3d 
Congress, in 1954 to increase the available supply of professional per- 
sonnel whose skills are required in the vocational rehabilitation of 
disabled persons. 

In the initial phases of the program, Federal grants have gone to 
educational institutions to help meet part of the cost of establishing 
or expanding curriciilums in the shortage fields. Grants also have 
been made to individuals in such areas as social work, occupational 
therapy psychology, nursing, rehabilitation center direction, reha- 
bilitation counseling, medicine, and work with the visually and aurally 

handicapped. 
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or requirements of the infants for this vitamin? 
And second, why should the deficiency occur 
with SMA liquid and not with SMA powder 
which had the same composition? 

The Solution 

The replacement of coconut oil by palm oil 
in the SMA products was based on the demon- 
stration that this change resulted in stools that, 
in many respects, more nearly simulated the 
stools of breastfed infants. A substantial 
change was also observed in the intestinal flora, 
with a marked increase in numbers of Lacto- 
bacillus biftdus. Obviously, either the popula- 
tion of organisms requiring B a may be increased 
or the population of organisms that produce vi- 
tamin B 6 reduced as a result of this change in the 
fatty constituents of the product. Three studies 
reported in 1938 show an important relation- 
ship between vitamin B a requirement and tlie 
fat in the diet with particular reference to the 
nature of the unsaturated fatty acids present 
(9 ) . IVitten and Holman (10) have presented 
evidence that in the rat there is a need for 
pyridoxine for the synthesis of the more highly 
unsaturated fatty acids. 

Experiments in our laboratory had indi- 
cated that although pyridoxine hydrochloride is 
stable when autoclaved at 15 pounds pressure 
at a pH of 7, the vitamin B a in natural products 
is reduced substantially by sucli heat treat- 
ment. Pyridoxal and pyridoxamine, forms of 
vitamin. B 6 that occur in food, are types of com- 
pounds known to react, upon heating, with 
amino acids and sugars to form a complex 
which the animal cannot fully use (11, 12). 
SMA liquid is subjected to a process of heat 
sterilization, but SMA powder is not. There- 
fore, the liquid product may be expected to be 
lower in vitamin B G content than the powder. 

In examining SMA liquid for vitamin Bo 
content, we were unable to obtain satisfactory 
results because the chemical method in use for 
the examination of pharmaceutical products 
was not applicable to milk products. Attempts 
to produce convulsions or other evidence of 
\ itamin B 0 deficiency in rats were unsuccessful 
since the low protein and high lactose content 
of the product are not adapted to the nutri- 
tional requirements of the rat. 


More recent analytical evidence lias clearly 
demonstrated that SMA liquid contained a 
lower level of vitamin B 0 than similar liquid 
infant formulas, and less than the amount 
found in the SMA powder. This confirmed 
our suspicion based upon knowledge of the 
composition and effect of processing. 

A careful resurvey of the case records of the 
infants affected showed that in the few instances 
vitamin supplements had been used none of 
them contained vitamin B c . 

The general causes of convulsions in infants 
and the plausibility of the explanation offered 
in this instance were discussed with Dr. Irvin 
ICerlan and Dr. Leo Parmer of the FDA Divi- 
sion of Medicine. This discussion led to the 
referral of some of the case histories to Dr. 
L. Emmet Holt since lie and his associates (IS) 
had reported studies of vitamin B« deficiency 
in infants. After reviewing these cases, Dr. 
Holt expressed the view that the symptoms de- 
scribed resembled those he had observed. The 
Division of Medicine then urged pediatricians 
to test clinically the effect of pyridoxine hydro- 
chloride in infants showing SMA convulsions 
without changing the feeding formula. 

Early in May investigations of hospital rec- 
ords revealed the occurrence of more than 50 
cases of SMA convulsions in the vicinity of 
Lancaster, Pa. Additional occurrences were 
reported at Walter Reed Hospital in Washing- 
ton, D. C., brought in from widely separated 
Army installations. Also, called to our atten- 
tion were reports of three new cases in areas 
where it was thought the offending product 
had been replaced by a new formula. A more 
effective and complete recall of codes under 
suspicion began on May 15. Two weeks later 
a nationwide check by the Food and Dru g Ad- 
ministration to determine the thoroughness of 
tins recall indicated that it was reasonably com- 
plete, although there were instances in which 
confusion arose in identifying the codes and 
in which there was some uncertainty about tlie 
amounts in the hands of individual purchasers. 
More than a million cans of the suspect product 
were removed from the market. 

On May 29 the Food and Drug Administra- 
tion was advised by telephone that Dr. Charles 
D. May of the University of Iowa had treated 
an infant showing SMA convulsions by intra- 



plaints about SMA liquid. The manufactur- 
ing firm, we learned, was aware that the prod- 
uct was associated with infant convulsions. Of 
the 12 cases reported to the firm the majority 
had occurred in Arkansas and northern Texas, 
and the firm attributed the condition to a change 
in mineral content of water used to dilute the 
product for feeding. There had been a severe 
drought in the Arkansas-Texas area, and the at- 
tention of the firm was focused on a possible 
mineral imbalance that might cause the tetany- 
like syndrome. 


Accumulative Evidence 


In investigations during January and Feb- 
ruary of 1953, the Food and Drug Administra- 
tion developed the following facts : 

1. More than 50 cases of so-called SMA con- 
vulsions had occurred. 

2. At this stage the majority of cases had 
been found in the Ai*kansas-Texas area. 

3. Invariably the sick infants had been fed 
SMA liquid with no vitamin supplements. 
Similar symptoms and physical signs were noted 
in the affected infants. These included hj'per- 
irritability (particularly sensitivity to noise), 
diarrhea, and vomiting (frequently projectile), 
followed by convulsive seizures lasting from 
one-half to 5 minutes, and recurring from once 
or twice daily to as many as 11 times daily. 
Kectal temperatures ranged from 99° to 101° F. 

4. The convulsions appeared in infants rang- 
ing in age from a few weeks to nearly 1 year. 

5. The formula for SMA, both powder and 
liquid, had been changed some time prior to 
January 1952 by replacing the coconut oil in 
the fat by palm oil. 

6. All cases of convulsions were traced to the 
new SMA liquid formula by codes containing 
the letters “H” or “I”. 

7. In every case reported there was relief 
from the convulsions when the food formula 


was changed. 

8 No cases of convulsions were reported from 
the use of powdered SMA, which had the same 
basic composition as the liquid. 

9 Sedatives relieved the convulsions some, 
but no other medication was effective 

10. There was no clue as to the causative agent 


from chemical examinations of blood and urine 
or from clinical tests or clinical trials. 

11. Samples of the product were found to 
be sterile. 

12. Chemical examination of the product re- 
vealed nothing unusual. 

13. Many of the infants whose case records 
came to our attention had been under the care 
of pediatricians, and thorough studies had not 
established the etiology of the convulsions. 

14. ^Records of such cases were not found in 
those larger cities where hospitals were sur- 
veyed by food and drug inspectors. 

Late in March 1953, in the Food and Drug 
Administration, the files on this subject were 
referred to the Division of Nutrition for stud)'. 
It was noted that the irritability and convul- 
sive seizures described in the case records re- 
sembled the symptoms in rats from mothers 
on a vitamin B 6 deficient diet that had been 
observed in the division’s laboratories (8) . The 
rapidity of the infants’ response to 'a change 
in the formula was also characteristic of the 
animals’ recovery from symptoms of deficiency 
with a change to an adequate diet. Such a 
prompt response is not usually observed in the 
treatment of a toxic condition. 

The composition of SMA liquid was also a 
basis for suspecting nutritional deficiency. The 
pr oduct was made from skimmed milk to which 
fats, lactose, vitamins A, D, C, B,, B 2 , and 
niacin, and potassium carbonate and ferrous 
sulfate -were added. The reduced proportion 
of milk solids was supposed to provide a level 
of protein simulating that of mother’s milk, al- 
though with such modification the amounts of 
water-soluble nutrients of milk, including vita- 
min Bo, were similarly reduced. 

Dr. O. L. Kline of the Division of Nutrition 
was the fii’st to associate the symptoms observed 
with vitamin Bo deficiency and to offer an ex- 
planation that was in harmony with all of the 
facts developed. That was in March 1953, 
more than 6 months after the first cases oc- 
curred and after 50 or 60 cases had been treated 
by physicians in many areas of the country. 
But if vitamin Bo deficiency was the true cause 
of convulsions in the infants, two questions had 
to be answered: First, in what manner could 
the substitution of palm oil for coconut oil 
influence the vitamin B 0 content of the proauc 
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PHS films 


Embryonated Egg 
Techniques for 
Virus Studies 

35 mm. Filmstrip, black and white, 
sound, 11 minutes, 59 frames, 1955. 

Audience: Trainees in virology techniques, 
virus laboratory directors, and tech* 
nicians. 

Available: Loan — Public Health Service 
Communicable Disease Center, 50 7th 
St. NE., Atlanta 23, Ga. Purchase — 
United World Films, tnc., 1445 Park 
Avenue, New York 29, N. Y. 

Serving as an introduction to ein- 
bryonated egg methods for isolating 
viruses in virus laboratories, public* 



Inoculation of chorio-allantoic 
membrane. 


health laboratories, and medical 
schools, this filmstrip illustrates 
several egg inoculating and harvest- 
ing techniques. 



Harvesting allantoic fluid. 



Anatomy of embryonated egg. 


Applications of these processes to 
the yolk sac, allantoic fluid, chorio- 
allantoic membrane, and amniotic 
cavity are pictured. Both the “win- 
dow” and the direct procedure for 
inoculating the amniotic cavity are 
shown. 


Disaster Aid — Public 
Health Aspects 

16 mm. Film, black and white, sound, 
11 minutes, 1955. 

Audience: Health officers, sanitarians, and 
sanitary engineers on emergency 
sanitation. 

Available: Loan — Public Health Service, 
Communicable Disease Center, 50 7th 
St., NE., Atlanta 23, Ga. Purchase — 
United World Films, Inc., 1445 Park 
Avenue, New York 29, N. Y. 

Designed to show the methods 
used to solve health problems created 
by natural disasters, this film de- 



Emergency immunization carried 
out as a flood relief measure. 


piets work carried out by the Com- 
municable Disease Center and other 
disaster relief agencies duriDg flood 
conditions. 

It documents the efforts of local, 
State, and Federal health agencies 


and emphasizes the distinct role of 
each in combuting the dangers to 
public health arising from an actual 
flood situation. 



Mobile water purification unit 
for disaster relief. 


A Plant Health Program 

35 mm. Filmstrip, sound, black and while. 
14 minutes, 54 frames. 1955. 

Audience: Health department personnel, 
physicians, nurses, management, and 
labor. 

Available: Loan — Stale health depart- 
ments; Public Health Service regional 
offices; and Occupational Health Pro- 
gram, Public Health Service, U. 5. De- 
partment of Health, Education, and 
Welfare, Washington 25, D. C. Pur- 
chase — United World Films, Inc., 7445 
Park Avenue, New York 29, N. Y. 

Interest in employee health pro- 
grams is greater than ever before, 
and such programs are being de- 
veloped in increasing numbers. 

Management, labor, and the health 
professions are all affected, directly 
or indirectly, by this development. 
Financed by management, employee 
health services are provided at, or 
through, the place of work. More 
and more, they are being recognized 
as an indispensable means of keep- 
ing the worker healthy and on the 
job. 

This filmstrip tells the story be- 
hind employee health services. By 
taking the viewer to a printing plant 
in Louisville, Ky., to watch an em- 
ployee health program in operation, 
it helps to answer such questions as : 
Why are employee health programs 
being established? What services 
do they provide? What do they 
accomplish? 
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muscular administration of pyridoxine hydro- 
chloride, while maintaining die infant on the 
SJIA liquid. The infant recovered completely 
from convulsions. This report was confirmed 
by letter from Dr. May a few days later. Con- 
firming reports from other investigators fol- 
lowed within a short time. With confirmation 
of the relationship of SMA convulsions and 
vitamin B a intake in infants, the manufacturer 
added pyridoxine hydrochloride to the product. 
It appears that several weeks were required for 
complete replacement of old stocks, since we 
learned of a few cases of the illness as late as 
September 1953, even after the palm oil was 
eliminated and the old formula reestablished 
( 14 ). Ill the succeeding 2 years no additional 
occurrences of convulsions were reported. 

It is significant that the majority of cases of 
infant convulsions occurred in rural areas 
rather than in the larger cities where the large 
proportion of infants are under the care of 
pediatricians. The prevailing practice by many 
pediatricians of supplementing liquid formulas 
with solid foods and vitamin preparations at an 
early age may not be followed in some rural 
areas. It is significant, also, that more than a 
hundred cases of vitamin B a deficiency occurred 
in this country before the condition was recog- 
nized as a deficiency disease. 

With constant improvement in food process- 
ing, acceptable methods are needed for deter- 
mining the nutritional adequacy of infant 
foods. For products in which the lactose is 
increased to simulate mother’s milk, the classi- 
cal biological test with the rat is impracticable 


because of intolerance to lactose. 

The Food and Drug Administration is in a 
particularly favorable position to assist public 
health officials and the medical profession in 
bringing under control disease onthieaks oi 
unusual reactions that are related in any wa.y 
to the use of foods or drugs. With its investi- 
gational authority and its experienced investi- 
gational stafi, facts may he collected without 
delay for review by the medical and scientific 
staff It would be helpful if there were prompt 
reporting to the Food and Drug Administra- 
tion of occurrences of unexplained disease con- 


ditions or unusual reactions, particularly where 
association with the use of a particular food or 
drug is suspected. In such reports it is very 
helpful to have the complete case history and 
the codes or batch marks of the suspected 
product. 
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Beneath the kitchen sink may he a handy 
place for storage, but it’s also within reach 
of busy little hands. “Protect Your Family 
Against Poisoning” reminds us to keep all 
drugs, poisons, and other household chemicals 
out of reach of children and away from foods 
. . . to safeguard brightly colored capsules 
and tablets that look like candy ... to warn 
youngsters not to eat or drink any drugs and 
chemicals they find. 

Turn to next page /or text of leaflet. 






Piotect Your Family Against Poisoning 

By IRVIN KERLAN, M.D. 


M ORBIDITY and mortality statistics re- 
veal a high frequency of poisoning from 
accidental ingestion and other types of misuse 
of drugs and household chemicals by young 
children. Parents need to know more about 
how to protect their families from such acci- 
dents. 

The prevention of accidental poisoning in the 
home has been an active undertaking of the 
American Academy of Pediatrics Committee 
on Accident Prevention, the American Medical 
Association Committee on Toxicology, and the 
American Public Health Association Subcom- 
mittee on Chemical Poisons. 

Government representatives of the Public 
Health Service, the Food and Drug Adminis- 
tration, and the Agricultural Research Service 
of the United States Department of Agricul- 
ture are members of the committees. The Na- 
tional Safety Council, the American Red Cross, 
pharmaceutical organizations, drug manufac- 
turers, medical societies, health departments, 
insurance companies, and others concei'ned with 
the safe distribution of drugs are also engaged 
in averting misuse of drugs and household 


Dr. Kerlan, the author of “Protect Your Family 
Against Poisoning,” is associate medical director. 
Food and Drug Administration, Department of 
Health, Education, and Welfare. The photographs 
on the opposite page are provided through the 
courtesy of Dr. Charles M. Cameron, Jr., associate 
professor of public health administration. University 
of North Carolina School of Public Health. The 
pictures are of his own children. 


chemicals through label warnings, directions, 
special packaging, and educational programs. 

Although gains are to be expected through 
special educational efforts and informative 
labeling of drugs and economic and caustic 
poisons, further progress can be made through 
a leaflet which may be prominently placed in 
the bathroom or kitchen where it will serve to 
remind the family how to safeguard the daily 
handling and storing of the many potentially 
harmful substances so prevalent in the home. 

This thought led to the publication of “Pro- 
tect Your Family Against Poisoning” as a pilot 
project of the Food and Drug Administration 
to encourage use of the pampldet by health 
groups, food and drug manufacturers and dis- 
tributors, leaders in safety education, and pub- 
lishers, in reaching persons in the home. The 
Administration will gladly grant permission 
for reprinting the circular. 

Almost all 10,000 copies of the circular 
printed in November 1955 have been distrib- 
uted. The leaflet has received many commen- 
dations for its practical usefulness. So far, 
it has been reproduced or cited in a number of 
health journals and pharmaceutical publica- 
tions. It has been presented on radio and tele- 
vision shows and mentioned in speeches by gov- 
ernment officials. The National Safety Coun- 
cil has reprinted the pampldet and so have 
State, comity, and city health departments. 

Through the reprinting by one pharmaceuti- 
cal wholesaler in its safety booklet, 1,250,000 
copies will become available. An estimated 
half million copies have already been printed 
by FDG Reports and FDG Drug Letter for dis- 
tribution by retail druggists to their customers. 
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Local health departments in California are increasing their services 
and activities to meet the needs of the chronically ill in their 
communities. 


California’s Chronic Disease Activities 

By LESTER BRESLOW, M.D., M.P.H., NANCY OTT, M.P.H., and VIVIAN CHIN, B.S. 


I N 1950, the California Conference of Local 
Health Officers adopted in principle a 
guide, Chronic Disease Control Program in 
Local Health Departments. This guide de- 
fined some chronic disease control activities 
■which local health departments might incorpo- 
rate into their regular programs. Suggested 
activities in control of cancer, heart disease, 
diabetes, obesity, crippling conditions, and 
chronic alcoholism were listed. For each of 
these categories, items were suggested which 
"can be incorporated into most current pro- 
grams,” and which “could be added to many 
current programs.” 

By 1953, interest in this new area of public 
health endeavor had developed to the point that 
the conference requested the California State 
Department of Public Health to survey current 
local health department activities in the field. 
The bureau of chronic diseases undertook this 
task during the first 6 months of 1954, in coop- 
eration with the department’s consultants in 
the several public health specialties — health 
education, laboratories, nutrition, public health 
nursing, records and statistics, and social serv- 


er, Breslaw is chief, Miss Ott is health education 
consultant, and Miss Chin is assistant public health 
analyst, bureau, of chronic diseases, California State 
Department of Public Health, Berkeley, Calif. Dr. 
Brcslow is also chairman. Subcommittee on Chronic 
Disease and Rehabilitation, Committee on Adminis- 
trative Practice, A merican Public Health Association. 
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ice — which most closely pertain to chronic dis- 
ease control. Advice and assistance were also 
obtained from a committee of the conference 
of local health officers, and from the division 
of local health services in the State health 
department. 

A form was designed to obtain information 
on (a) general activities (special studies and 
projects in the chronic disease field, liaison with 
voluntary health agencies, participation in de- 
velopment of community services for chronic 
illness) ; (b) case-finding services for chronic 
disease; and (c) activities in the sis special 
public health fields mentioned above. These 
three categories included 45 separate items. 

The information was obtained in two ways. 
In some instances, individual consultants of the 
State health department gathered data from 
the local health departments in the course of 
their regular visits. In about half the depart- 
ments, the data were obtained in a group con- 
ference, in which the consultants met with the 
local health officer and his staff, at the request 
of the health officei’. In each case, a physician 
from the State health department 1 ’ecorded the 
information in the first two categories — general 
activities and case-finding services. A depart- 
mentwide meeting of the local health depart- 
ment was devoted to this survey in several 
counties. 

The survey covered 49 of California’s 52 
full-time health departments. For local rea- 
sons, such as temporary absence of the health 
officer, the information was not obtained for 
three departments. A summary of the data 
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Text of Pamphlet on Poisoning 


Keep this where you will see it often. 

• In the event cf an accident, immediately call 
a physician or the nearest hospital. 

• Keep all drugs, poisons, and other household 
chemicals out of the reach of children and away 
from food. 

• Lock up all dangerous substances. 

• Do not store poisonous or inflammable substances 
(kerosene, gasoline, rat poisons, and so on) in food 
or beverage containers. 

• Read all labels and carefully follow “caution" 
statements. Even if a chemical is not labeled 
“poison," incorrect use may be dangerous. 

• Do not eat or serve foods which smell or look 
abnormal and remember that they may poison 
household and farm animals. 

• Be sure all poisons are clearly marked. This 
can be done by sealing with adhesive tape or using 
a special marker. 

• When you throw away drugs or hazardous 
materials be sure the contents cannot be reached 
by children or pets. 

• Warn small children not to eat or drink drugs, 
chemicals, plants, or berries they find, without your 
permission. Insist on this. 

• Use cleaning fluids with adequate ventilation 
only, and avoid breathing vapors. 


• Protect your skin and eyes when using insect 
poisons, weed killers, solvents, and cleaning agents. 
Be sure to wash thoroughly after use of such things 
and promptly remove contaminated clothing. 

• Do not allow food or food utensils to become 
contaminated when using insect sprays, aerosol 
mists, rat poisons, weed killers, or cleaning agents. 

• Do not take or give medicine in the dark. Be 
sure you can clearly read the label on the con- 
tainer. 

• When measuring drugs give it your full attention. 
Give infants and young children drugs only os 
directed by your physician. 

• Before measuring liquid medicine always shake 
the bottle thoroughly. 

• Safeguard tablets which are candied, flavored 
or colored, since children eat them like candy. 

• Do not fake medicine from an unlabeled bottle- 
transparent tape over the label will protect if. 

• Date all drug supplies when you buy them. 

• Weed out the left-overs regularly from your 
medicine chest — especially any prescription drug 
that your physician ordered for a particular illness. 

• Use a prescription drug only for the patient for 
whom the physician ordered if. 

• Read all directions and caution statements on 
the drug label each time you plan to use it. 
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a letter indicating the desirability of seeing a 
physician. 

Six departments have carried on chronic dis- 
ease case finding by means of multi phasic 
screening programs, ordinarily in cooperation 
with voluntary health organizations and county 
medical associations. Several others have en- 
gaged in some organized case-finding services 
for cancer, heart disease, diabetes, or other 
chronic diseases as separate conditions. 

Records and Statistics 

Only about one-third of California’s local 
health departments include statistical personnel 
on the staff. However, most departments do 
prepare chronic disease mortality data for use 
in annual reports, monthly bulletins, and talks 
by physicians and others. Morbidity data con- 
cerning chronic diseases are scanty. In a few 
instances, departments indicated that they have 
prepared reports concerning nursing, case find- 
ing, or other services for chronic disease. Ap- 
proximately 40 departments reported that they 
assist hospitals and other agencies in the follow- 
up of cancer patients or other chronically ill 
patients at least through search of death cer- 
tificates and other health department records. 
Some also provide occasional statistical services 
to other agencies studying chronic disease in the 
community. 

Public Health Nursing Service 

Reports from the local departments indicate 
that in practically all local health jurisdictions 
m California nursing service has become a 
generalized service,*’ with attention to the en- 
tire household, not just to the sick child or the 
tuberculosis suspect. The public health nurse 
m ^ er home visits is usually aware of possible 
chronic disease in family members and offers 
help in making use of available screening serv- 
>ees and other community resources. Often she 
encourages regular physical examinations and 
Makes suggestions on home safety. 

1 ublie health nurses in local health depart- 
ment clinics are alert to the possibility of 
chronic disease, noting obesity and other signs 
which may indicate need for attention. In the 
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schools, the nurses often orient teachers to the 
possible significance of overweight and provide 
educational materials for school personnel and 
students on cancer, heart disease, diabetes, and 
other chronic diseases. Wien, in community 
contacts, they are asked for suggestions for 
meetings of various groups, many public health 
nurses arrange for use of educational films and 
other resources on chronic disease supplied by 
the local health department. 

Two local health departments reported that 
they give bedside care upon request, with no re- 
strictions. Seven other departments noted that 
they provide some degree of bedside nursing 
care for the chronically ill, beyond demonstra- 
tion teaching. 

Answers to questions about followup of pa- 
tients showed that, in general, public health 
nurses were giving more attention to polio- 
myelitis patients than to patients who have 
rheumatic fever and other chronic diseases. 

The majority of public health nurses in the 
State now have access to and utilize other spe- 
cialties important to adequate care of patients 
with chronic illness, for example, social work, 
nutrition, physical and occupational therapy, 
rehabilitation, and psychiatry. 

Social Service 

Nine of the surveyed health departments in- 
clude social workers as members of the staff. In 
addition, most departments state that they 
utilize social service consultation from other 
agencies, both those in the community and from 
the State health department. Wide variation 
was reported in resources for referral. The 
urban areas usually have access to many public 
and private agencies, and the less populated 
areas sometimes have only the county welfare 
department as a resoui’ce. 

According to reports received, every health 
department takes some responsibility for help- 
ing chronically ill persons obtain financial, 
medical, rehabilitation, and casework assistance. 
During a multiphasic survey in one of these 
local health departments, the medical social 
worker met several times with a group of obese 
patients to help them discuss some of their prob- 
lems in staying on diets. The social workers 
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supplied by the 49 departments for each major 
section of the questionnaire follows. 

General Activities 

Nineteen local health departments reported 
that they had carried out special projects in 
the chronic disease field during the past 5 years. 
These included multiphasic screening, special 
cancer studies, bedside nursing care for the 
chronically ill, education on health aspects of 
aging,' and studies of the need for chronic dis- 
ease hospitals, sheltered workshops, and other 
facilities. 

Most departments maintain close liaison with 
the county chapters of the American Heart As- 
sociation, American Cancer Society, and other 
voluntary health organizations active in the 
field of chronic disease. Usually the health 
officer, the director of public health nursing, the 
health educator, or other members of the staff 
serve on boards or committees of these organiza- 
tions, thus aiding in the planning and develop- 
ment of a communitywide attack on chronic 
illness problems. 

About two-thirds of the 49 departments in- 
dicated that they have taken leadership or 
joined with other organizations in promoting 
community services important in the control of 
chronic disease — for example, rehabilitation 
services, casework and housekeeping services, 
resources f«r the treatment of alcoholism, and 
tumor clinics. The health officer in one county 
took the leadership in getting a new wing for 
chronically ill patients at the county hospital, 
and he meets regularly with the county hospital 
staff to consider problems of the chronically ill. 

Most departments maintain in some form cur- 
rent information on services for the chronically 
ill available in the community, for use of de- 
partment staff members. As yet, however, 
little has been done in the way of organized 
staff education (in local departments) on 
chronic disease control, or in staff participation 
in planning such education. 


Case-Finding Services 

California’s local health departments each 
year provide some type of clinical services to 


several hundred thousand persons, including 
both children and adults. Many of these de°- 
partments reported that they were taking addi- 
tional advantage of these services for the detec- 
tion of chronic disease, thus getting patients 
under care early and minimizing the likelihood 
of disability or premature death. Opportuni- 
ties for such case finding have been recognized 
in conjunction with the usual venereal disease, 
maternity, child health, and preemployment 
clinics and as an adjunct to such established 
activities as tuberculosis case finding. A few 
departments have also carried on special chronic 
disease case finding. 

The survey showed that 16 departments have 
included, or are including as part of their clini- 
cal services, one or more tests for the detection 
of such chronic conditions as diabetes, cancer, 
and heart disease. Also, in the course of their 
regular services, they are observing and counsel- 
ing patients regarding obesity. One local de- 
partment reported blood sugar screening on all 
venereal disease patients. Approximately 20 
depax-tments conduct maternity clinics and rou- 
tinely run urine sugar tests on patients; thus, 
they have an opportunity in diabetes detection. 
Another department does a cytology test for 
cancer on its clinic patients and is also carrying 
on a cooperative program of such screening with 
the county hospital. Ai’rangements have been 
made in this program to include women attend- 
ing obstetrics and gynecology clinics and those 
entering the county rehabilitation center, as well 
as health department staff members who wish 
to participate. When abnormalities are found, 
the patients are referred to their own physicians 
or to the county hospital, as appropriate, for 
followup diagnostic examinations and care. 

According to reports received, over two-thirds 
of the local departments conduct some chest 
X-ray screening service. Although this is pri- 
marily for tuberculosis, case finding for lung 
cancer and heart disease is also done. In many 
instances, lung cancer suspects are called back 
for secondary films and are followed as in- 
tensively as tubei’culosis suspects. Heart dis- 
ease suspected from chest X-ray films generally 
receives less attention; only about one-third of 
the departments call such patients back for sec- 
ondary films. Usually the patients receive only 
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partment staff in one county works regularly 
with the Aging Committee of the County Wel- 
fare Council. 

Laboratory Services 

For the most part, laboratory services are 
available only to patients coming to health de- 
partment clinics for tuberculosis, rheumatic 
fever, or prenatal care, and for civil service 
employment examinations and the like. These 
services generally include urinalysis, blood 
sugar determination, hemoglobin determina- 
tion, and blood counts. A few departments 
provide only certain clinical laboratory services, 
which are usually furnished by department con- 
tract with an outside clinical laboratory. 

Seven health department laboratories re- 
ported that they provide a variety of clinical 
procedures, such as antistreptolysin titers and 
sedimentation rates. In 3 others, these services 
are provided by the department jointly with 
the county hospital ; in 8, the laboratory work 
is done entirely by the county hospital, private 
clinical laboratories, or a combination of both. 

One interesting development is a cytology 
screening service for cervical cancer which is 
operated by a county health department labora- 
tory primarily for patients in county hospital 
clinics. Two other departments provide blood 
sugar screening for detection of diabetes. Some 
of the larger departments which have respon- 
sibility for rheumatic fever services utilize 
electrocardiograms. In a few instances, these 
are used also in preemployment examinations 
for civil service personnel. Several of the local 
health department laboratories have been in- 
volved in multiphasic screening programs. 

Ten departments reported that they have been 
consulting with county medical societies and 
other professional groups to develop technical 
mechanisms for chronic disease detection. 

Summary 

A majority of the local health departments 
in California which took part in a survey of 
current activities in 1931 stated that they had 
c 0110 one or more of the following: carried out 
special projects in chronic disease control: 
maintained close liaison with voluntary organi- 


zations active in this field; and either taken 
leadership or joined with other groups in pro- 
moting community services for the chronically 
ill. Although there had not been much special 
chronic disease case-finding effort at the time 
of the survey, local health departments were 
beginning to take advantage of their regular 
clinics for this purpose. Public health labora- 
tory work is also being redirected to cope with 
growing problems in chronic disease. Forty 
of the forty-nine departments indicated that 
their records and statistics personnel assist hos- 
pitals and other agencies in followup of cancer 
or other chronically ill patients through search 
of death certificates and other health depart- 
ment records. 

In the past, health department nurses have 
generally limited their activity in the field of 
bedside care to demonstration services. The 
intent has been to train a responsible member 
of the family to continue it. Recently, several 
factors appear to be foi’cing a change in this 
policy: smaller families and household sep- 
aration of the generations ; the need for close 
supervision in certain forms of therapy for 
chronic disease, such as the administration of 
drugs ; and increasing public pressure for home 
care of long-term illness as an alternative to 
institutional care. Of all direct services to 
chronically ill patients, bedside nursing care 
now appears to be attracting the greatest at- 
tention on the part of public health admin- 
istrators. Administrators of public health 
nursing services are actively considering the 
extent to which public health nurses should 
provide bedside nursing care in the home. 

In the rural areas of the State particularly, 
the full range of social services needed for the 
care of chronic illness was often not available. 
However, in addition to joint work with volun- 
tary organizations, there appears to be a trend 
toward closer collaboration among health de- 
partments, county hospitals, and welfare de- 
partments in meeting the needs of patients with 
chronic disease. 

In recent years, nutritionists have given par- 
ticular attention to group teaching for patients 
with diabetes or obesity. It also appears that 
nutrition information is increasingly being in- 
corporated into the regular educational services 
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in another department offered individual help 
to chest clinic patients who were potential 
cardiac or cancer patients to assist them in seek- 
ing care elsewhere and in making use of re- 
sources available to them. Only a few depart- 
ments provide social services directly to pa- 
tients: generally, health department staff mem- 
bers refer patients with such problems to other 
community resources. Although each health 
department did not specifically indicate its pro- 
cedure, nine noted that they follow up either 
with the patient or the agency to determine 
whether the patient received the service for 
which he was referred. 


Nutrition Service 


Only 6 of the 49 local health departments re- 
ported nutritionists as members of the staff, 
but most departments avail themselves of nutri- 
tion consultation from the State health depart- 
ment and from other local agencies. 

Local health department staff members 
(usually the nutritionist or public health nurse) 
are sometimes called upon to interpret special 
diets prescribed by physicians for patients with 
diabetes, cardiovascular disease, and obesity. 
They also appear to be aware of the diet policies 
of other public agencies, such as welfare depart- 
ments and county hospitals. 

Only one health department reported having 
sponsored a course on nutrition in diabetes. 
However, seven departments stated that their 
public health nurses are working with groups 
of school children on weight control. In four 


agencies, nutritionists or public health nurses 
have been serving as group leaders with groups 
of obese adults. In five instances, weight- 
control groups have started among the staff 
members of the health departments themselves. 


Weight-control education on a group basis has 
progressed almost exclusively in urban areas. 

Several departments have arranged for nu- 
trition consultation to institutions caring for 
the chronically ill, either by local staff mem- 
bers or from the State health department. 

In one department, the nutrition consultant 
conducted an education program for the nurs- 
„„ staff on the nutritional aspects of chronic 
- foverin 0- problems m diabetes, rhen- 
SS fever, adult health, and obesity. One 


interesting method of staff education lias been 
the preparation of low-calorie luncheons by the 
nurses for the whole department, witli super- 
vision by the staff nutritionist. 

Health Education 

In 22 of the surveyed agencies, health edu- 
cators are members of the staff. 

Practically all health departments provide 
and distribute some chronic disease educational 
materials to community agencies, schools and 
colleges, clinics, and other appropriate groups. 
Several have participated in exhibits on chronic 
disease, for example, at county fairs. Some 
health departments indicated that they pro- 
vide assistance to schools and colleges in plan- 
ning a curriculum concerned with chronic 
disease. 

About half of the local health departments 
report staff participation in providing for the 
community some type of group learning ex- 
periences related to chronic disease. Eleven 
departments have given assistance with pro- 
grams on chronic disease to other agencies and 
community groups. For example, one depart- 
ment aided the county^ medical society with a 
special diabetes program designed to reach 
men's groups. Another worked with the local 
chapter of the American Cancer Society in de- 
veloping a group discussion program for agri- 
cultural workers. A third assisted the county 
branch of the American Heart Association in 
putting on a symposium on heart disease. In 
another county, the health department pro- 
vided assistance to the adult education division 
of the county schools and other groups in de- 
veloping and carrying out a course on problems 
of aging. 

In addition to the liaison that most depart- 
ments maintain with comity chapters of the 
American Cancer Society, one department re- 
ported that it carries out regular joint planning 
of educational activities with the local society. 
These include inservice education for public 
health nurses serving county schools, in the 
use of approved cancer education kits as teachei 
resources. Another department reports hay- 
ing discussed cancer and some other chronic 
diseases at joint staff meetings with the county 
schools curriculum committee. The health de- 
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One of several integrated studies of physiological fluoride effects, 
this series of tests explored the toxic effects in animals as a basis for 
studies in man. The tests demonstrated that an appreciable amount 
of fluoride is necessary to produce deleterious effects. 


Acute and Subacute Toxicity Studies 
of Sodium Fluoride in Animals 

By NICHOLAS C. LEONE, M.D., ERVING F. GEEVER, M.D., and NEIL C. MORAN, M.D. 


C URRENT knowledge of the dosage of 
fluoride required to produce toxic effects 
in man is derived principally from suicidal or 
accidental poisonings (1-5). Since the exact 
doses ingested and absorbed are unknown, in- 
terpretation of the relationship between clinico- 
pathological findings and dosage is difficult. 
The lack of reliable methods for determining 
minute blood fluoride levels adds to the diffi- 
culty of evaluation. 

With the more widespread use of fluorides 
in industry, in agriculture, and in the home, 
there is need for additional evaluation of acute 
fluoride effects. Whereas some information is 
available concerning chronic toxicity, there is 


The authors are all with the National Institutes of 
Health , Public Health Service. Dr. Leone is chief 
of Medical Investigations and Dr. Geever is pathol- 
ogy consultant with the National Institute of Dental 
Research. Dr. Moran is head of the Pharmaco- 
dynamics Section of the Laboratory of Chemical 
Pharmacology, National Heart Institute. 

Technical assistance teas given by William M. But- 
ler, Jr., M.S., and James S. Walts , B.S., of the Labo- 
ratory of Chemical Pharmacology, and Patricia B. 
Geiser, M.S., Public Health Service Nurse Officer 
with the National Institute of Denial Research. 


less concerning the acute toxic effects in man 
and animals. 

The present study was undertaken to obtain 
data on the acute and subacute physiological 
and pathological effects of intravenously and 
orally administered sodium fluoride in animals. 
It was also undertaken to determine the safe 
limits of intravenous administration as an aid 
to the study of fluoride excretion in man. 

Methods 

Two types of animals, dogs and mice, were 
used in the experiments. 

The 27 dogs tested were unanesthetized mon- 
grels of both sexes, weighing from 7 to 10 kilo- 
grams. For convenience the dogs were sep- 
arated into five groups as follows : 

Group 1. Five dogs were used for the deter- 
mination of the acute lethal dose by continu- 
ous infusion to the point of death, using a cali- 
brated infusion pump. 

Group 2. Nine animals were given sodium 
fluoride in selected fractions of the acute lethal 
dose (with the same technique and infusion rate 
as in group 1 ) and observed for varying periods. 

Group 3. Two dogs were given daily in- 
travenous injections of sodium fluoride for 23 
days. 
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of health departments in California, with use 
being made of films, printed materials, and 
demonstrations. 

This survey, in addition to bringing in the 
information, served an immediate educational 
function. It focused the attention of hundreds 
of public health workers throughout the State 
on things that were being done and things that 
could be done for chronic disease control. 

The information compiled and presented in 
this report is that furnished to the consultants 
of the California State Department of Public 


Health by the health officers and members of 
their staffs. It indicates, from an overall view- 
point, that health department services and ac- 
tivities for chronic disease control in California, 
while not extensive, are increasing. Although 
no one department is carrying out a compre- 
hensive program for the prevention and control 
of chronic disease, and in some agencies little 
or no attention is being given to this field, the 
trend seems clear — a gradual reorientation of 
public health services to meet the needs of the 
chronically ill. 
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Nile blue were made on renal tissue from 7 
controls and 11 fluoride-treated dogs from 
groups 1, 2 and 3. 

For mice the oral and intravenous lethal doses 
(LDjo) were determined by using fasted, inale, 
white mice of uniform weight (10 grams). 
Each dose level was evaluated in groups of 10 
or more mice. The LD 50 was calculated by the 
method of Litchfield and Wilcoxon (7) . The 
arbitrary end point was 2-1 hours after admin- 
istration. 

Physiological Effects in Dogs 

Group 1 

Four dogs were given sodium fluoride by con- 
tinuous infusion at a rate of 5.1 mg. of fluoride 
ion per minute to death. The mean acute lethal 


dose was 36.0±0.5 mg./kg. (tables 1 and 2). 
An additional animal was infused at a rate of 
1.1 mg. per minute to a lethal close of 31 mg./kg. 
but is not included in the calculation of the 
mean acute lethal dose because of the clifl'ez'ence 
in infusion rate. 

No significant change in arterial blood pres- 
sure occurred until an average dose of lo mg./ 
kg. was reached. Beyond this point there was 
a moderate decrease in pulse pressure. Fi'om 
20 to 30 mg./kg. there was a moderate fall in 
systolic and diastolic pressure, after which a 
rapid, progzessive fall of blood pressure oc- 
curred (fig. 1). 

Little change in mean heart rate was note d 
at low r doses; however, after 20 mg./kg. had 
been given, there was a progressive decline in 
rate to zero at death ( fig. 1) . 

Consistent electrocardiographic changes did 
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Table 1 . Summary of fluoride effects in dogs 


Dog group 

Dose of 
fluoride * 
mg./kg. 

Rate of 
intrave- 
nous in- 
fusion 1 
mg./ min- 
ute 

Average 

body 

weight 

(kg.) 

Number 
of dogs 

Number 
of spon- 
taneous 
deaths 

Survival time 

Group 1 

1 3 30 

0, *i 


■ 

4 

59-64 minutes. 3 

219 minutes. 3 


l 31 

1. 1 

( S0 

\ 1 

1 

Grom) 2 

\ ~ 5 

5.4 

) 


3 

1, IS, and 31 hours. 

J30 hours. 

17 days (S). 

(36 hours (S). 

\7 days (S). 

(16 days (S, 2 dogsl 

Grout) 2 _ 

X 20 

16 

5. 4 

Q, 4 

i 9. 3 

■ 

1 

0 

i 



\ ** i 

Group 3 

5 

* i 

7.9 J 


JilPjfMU 

23 days <S). 





1 Doses expressed as fluoride ion. 2 Mean of 4 dogs. 3 Death occurred during continuous infusion, 
bingle intravenous injection given daily for 2d days. S= Sacrificed. 


Group Jf. Four animals tvere given sodium 
fluoride in single doses by mouth. 

Group 5. Seven untreated dogs were sacri- 
ficed by e.xsanguimition to provide normal con- 
trol material for the pathological anatomy 
studies. 

Under local anesthesia, the femoral artery and 
vein of the dogs in groups 1 and 2 were can- 
nulated for recording arterial pressure and for 
intravenous infusion. Blood pressure was re- 
corded with an Anderson glass capsule manom- 
eter (<?). Respiratory rates and electrocardio- 
grams were recorded by routine methods. In 
all groups, pupil size and reactivity, tendon re- 
flexes, emesis, defecation, urination, and other 
significant behavioral and neurological changes 
in the animals were also observed. In groups 
1, 2, and 4, blood was taken before and after 
administration of sodium fluoride for the de- 
termination of serum calcium. 

The term “acute lethal dose,” as used through- 
out, refers to that dose at which death occurred 
as the result of continuous intravenous infu- 
sion (group 1). The term “subacute lethal 
dose” arbitrarily applies to that dose of fluo- 
ride causing death one or more hours follow- 
ing administration (group 2). 

A sterile pyrogen-free solution of sodium 
fluoride (10 mg. of F ion per ml.) was used 
for intravenous administration; sodium fluo- 
ride powder was used for oral administration. 


All doses are expressed in terms of the fluoride 
ion. 

Aecropsy was performed as soon after death 
as possible, in most instances immediately. 
Animals that did not die as a direct result of 
administered fluorides were sacrificed by ex- 
sanguination following sodium pentobarbital 
anesthesia. Necropsy was not performed on 
the animals that received fluoride by mouth. 
Tissues were fixed in 10 percent formalin for 
microscopic examination, and routine methods 
of tissue preparation, paraffin embedding, and 
hematoxylin and eosin stains were employed. 
Special iat stains using oil red O-hemahnn and 


Table 2. Emetic, cardiofoxic, and lethal doses 
of sodium fluoride during continuous intra- 
venous infusion of group 1 dogs 


Experiment 
dog No. 

| Dose 1 at which— 

• Terminal 
JSCG 
event 

Emesis 

oc- 

curred 

Arrhyth- 
mias ap- 
peared 

Death 

oc- 

curred 

1 

19. 8 i 

29. 4 1 

36.0 

i Asystole. 

o 

20.8 

30. 7 

36. 6 

Asvstole, 

3 

20. 5 

' 33. 6 

36. S , 

VF. 

4 - 

17. 6 

28. 7 

34. 6 

VP. 

Me an 1 

19. 7 

30. 6 

36. 0 



' Doses expressed as milligrams of fluoride ion per 
kilogram. All animals infused at a rate of 5.4 mg. per 
minute. 


VF denotes ventricular fibrillation. 


460 


Public Health llcports 




not appear until a mean dose of 30.G mg./kg. 
was reached, when there was conversion in 
every dog to atrioventricular nodal or ventricu- 
lar rhythm. The terminal cardiac event was 
either ventricular fibrillation or asystole (table 
2) . Occasional changes in the amplitude and 
direction of the T waves and S-T segments were 
noted before loss of sinus rhythm but were not 
consistent. Durations of PR, QRS, and QT 
intervals did not change until abnormal rhythms 
occurred. Figure 2 illustrates the electro- 
cardiographic tracings of a representative 
experiment. 

On necropsy the hearts were usually found 
in systolic contracture. When arrested in 
diastole, slight mechanical stimulation of the 
heart induced contracture. 

Average respiratory rates did not change ap- 
preciably until a dose of about 20 mg./kg. was 
reached, when an increase occurred. From 30 
mg./kg. to the lethal dose, a pi-ogressive depres- 
sion of rate was observed (fig. 1) as also was 
amplitude. In most of the animals tliei-e were 
frequent short periods of tachypnea, often oc- 
curring during the phase of central nervous 
system depression. 

Depression of the central xxervous system 
progressing to coma appeared in all group 1 
animals at doses of from 23 to 31 mg./kg. Pu- 
pil size and reflex response to light were un- 
affected until moderately sevex’e central depres- 
sion developed. At that stage dilation aixd 
hypoactive reflexes were xxoted. Terminally, 
maximal dilation and areflexia of the pupils oc- 
curred. The corneal reflex persisted until the 
period immediately prior to death. Depression 
of tendon x - eflexes paralled the central depres- 
sion. Convulsions were not observed in the 
animals of this group in which the infusion rate 
" as fast. Howevex*, in the one case with a 
slower infusion rate, a stage of neuromuscular 
hyperexcitability was prominent in the dose 
lange of from 22 to 25 mg./kg. Characteris- 
tic of this phase were hyperactive tendon re- 
flexes with clonus, tonic convulsions, and muscle 
f asciculations. This stage merged into the com- 
atose state described in other animals. 

Fmesis and defecation were consisteixt effects 
■with a mean emetic dose of 19.T±0.S mg./ 
kg. (table 2). Defecation usually occurred 
shortly before or immediately after emesis. 


Group 2 

The dogs iix group 2 were infused at the rate 
of 5.4 mg. per minute. The infusions were 
stopped at arbitrarily chosen fractions of the 
acute lethal dose of group 1 (15, 20, 25 mg./ 
kg.) , and the animals were observed until death 
or sacx’ifice. 

Three dogs which received 25 mg./kg. of 
fluoride died within 1 to 31 hours after tlxe end 
of the infusion. One of the two dogs given 
20 mg./kg. died at 3G hours, while the other 
survived until sacrificed at 7 days. None of 
the four animals administered 15 mg./kg. died 
as a result of the fluoride. An approximate 
subacute lethal dose 50 (LD ;o ) of 20 mg./kg., 
therefore, might be assigned to fluoride when 
given by this method of administration. Table 

1 summarizes the results in this group. 

Up to the point where the infusions were 
stopped iix the group 2 animals, the cardio- 
vascular and respiratory effects were similar 
to those of group 1 (fig. 1). There were no 
consistent electrocardiographic changes in 
these animals although recordings were not 
obtained in the pexfiod immediately preceding 
death iix those animals which succumbed to the 
fluoride. 

Depression of tlxe central nervous system be- 
gan before completion of the infusion in all 
three dogs given 25 mg./kg. and deepened pro- 
gressively until death. Similar depression was 
observed in the animal that died as a result of 
20 mg./kg. of fluoride. All of the other group 

2 animals passed through a short stage of re- 
duced activity, but no severe depression was 
observed. 

Emesis occuiTed in all of the animals that 
received 20 or 25 mg./kg. Two of tlxe four 
xlogs receiving 15 mg./kg. of fluoride vomited 
about 30 minutes after cessation of the infusion. 

Groups 

Group 3 consisted of two dogs given fluoride 
by daily intravenous injections of 5 mg./kg. 
for 23 days. Blood pressure and respiratory 
rates were not recorded. The animals re- 
mained in good condition with no evidence of 
toxic effects or weight loss. Eleetx'ocardio- 
graphs remained normal. The results are sum- 
marized in table 1. 
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Figure 2. Electrocardiograph tracings (standard limb lead II) show the progressive effects of in- 
creasing doses of sodium fluoride on the heart of an unanesfhefized dog. The rate of intra- 
venous infusion was 5.4 milligrams of fluoride ion per minute in a 9.2 kilogram dog. 



Control 28.6 MG/KG 



17.6 M G/lCG 


31.8 MG/KG 
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Microscopically, all animals that died after 
fluoride administration and one surviving until 
sacrificed at 86 hours showed generalized hy- 
peremia and acute focal hemorrhages. All other 
animals showed some focal hyperemia and focal 
hemorrhages, but the conditions were no more 
severe than those in the control group. 

Although special attention was given to brain, 
heart, liver, kidneys, lungs, gastrointestinal 
tract, and bone marrow, no other histological 
evidence of cellular injury could be found in 
any animal. Differences in fat concentration 
were found, but variations were as great among 
the controls as among the animals exposed to 
fluoride. The fat appeared to be liberated from 
the cytoplasm of the tubular epithelium, par- 
ticularly along the cortico-medullary junction. 

Incidental findings, common to the treated 
and the control dogs, included roundworm and 
tapeworm infestation of the intestinal tract and 
microscopic acute and chronic nonspecific in- 
flammation of the lungs, kidneys, liver, and, 
less often, of the myocardium. 

Discussion 

On the basis of the present study several 
points stand out in regard to the acute toxicity 
of sodium fluoride in dogs. 

First, the doses of intravenously adminis- 
tered fluoride required to produce acute toxic 
effects in animals are high, and there is no 
evidence of cumulative effects on daily ad- 
ministration of subletlial doses for a period of 
8 weeks. 

Second, the more uniform effects with a con- 
stant rate of intravenous infusion of sodium 
fluoride are in contrast to the more erratic re- 
sults and difficulty in producing toxic effects 
with oral administration. 

Third, the physiological effects and patho- 
logical changes seeix in clogs given toxic doses 
of fluoride resemble those reported in human 
fluoride poisoning (l~.f). 

The greater uniformity of results seen in 
groups 1 and 2 on intravenous administration is 
most evident in the relatively precise doses at 
which the various physiological effects occur. 
In contrast, the erratic results observed when 
fluoride is given to dogs by mouth are largely 


due to the loss of undetermined amounts of the 
administered dose through vomiting. 

Diarrhea and bloody stools were observed in 
some animals in which death was delayed from 
1 to 36 hours. Similar findings have been re- 
ported in human cases (I, 3 , If). 

The vasodepressor action of fluoride seen in 
this study has been demonstrated by Green- 
wood and associates (10 ) . It probably is due 
to a combined depression of the vasomotor cen- 
ters of the brain and of the vascular smooth 
muscle. The cardiac arrhythmias, resembling 
those resulting from high serum potassium, are 
probably caused by enhanced sensitivity of the 
myocardium to potassium, secondai'y to de- 
creased serum calcium concentration. The 
terminal systolic contracture is of particular 
interest in view of Loewi’s recent observations 
of a positive inotropic effect of sodium fluoride 
on the depi’essed frog heart (11). He suggests 
this action is caused by the formation of a com- 
plex of fluoride, a cellular constituent and cal- 
cium, and that this complex restores the cellular 
membrane excitability to normal. Howevei’, 
no conclusive evidence is available to suggest a 
comparable action in mammalian hearts. 

The central nervous system and neuromus- 
cular effects of sodium fluoride may be related 
to two actions: one, a reduction of ionizable 
calcium through a fluoride binding effect, re- 
sulting in a state of neuromuscular hyperex- 
citability, that is hypoealcemic tetany, and, 
second, a depression of the central nervous 
system as a possible result of enzyme inhi- 
bition (12). 

Koutme pathological studies did not demon- 
strate a specific mechanism of death in experi- 
mental fluoi'ide exposure, but at the levels used 
in this study, and with the short interval to 
death in many instances, direct toxic cellular 
effects cannot be ruled out despite the lack of 
histological evidence of injury. The gross and 
microscopic pathological examination showed 
only generalized congestion and acute focal 
hemorrhages. Similar changes in man and 
animals have been described for deaths due to 
fluoi’ide poisoning (i, 13, l,),) . These changes 

are interpreted as resulting from injury to vas- 
cular endothelium. 

Fatty changes hare been described in the 
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Group Jf. 

The four animals in group 4 were each 
given a single dose of sodium fluoride by mouth 
in powder form. One received the compound 
mixed in food and the others in gelatin cap- 
sules. Doses of 3S, 81, 260, and 3,100 mg./lcg. 
of fluoride were given. The main ellects ob- 
served were vomiting and frequent defecation. 
In one case (3,100 nig./kg.) the voniitus was 
grossly bloody and the animal was mildly 
stuporous for a short period. In every dog in 
this group there was apparently complete re- 
covery in 18 to 21 hours. 


Physiological Effects in Mice 

The oral LD S0 with standard error was -IG.Orfc 
1.6 mg./kg. as compared with an intravenous 
LD =0 of 23.0±0.9 mg./kg. (table 3). Mice 
dying within 2 horn’s after injection showed 
successively cyanosis, dilatation of ear vessels, 
depression of respiration, tremors, clonic con- 
vulsions, paralysis of the hind legs, loss of right- 
ing reflex, depression, respirator} - arrest, and 
death. Those with longer survival periods (2 
to 2-1 hours) went through similar, but less 
severe, stages, progressing to a long terminal 
depression. 

Serum Calcium and Blood Clotting 

The effects of fluoride on serum calcium were 
determined on 11 dogs (table 4) . Whole blood 
was drawn for serum calcium determinations 
prior to infusion and again immediately before 
death in the group 1 animals. In the group 2 
animals, blood was drawn prior to and at the 
end of infusion. Blood was drawn from 1 
animal in group 4 approximately 1 hour after 
administration. There was a slight drop in 
serum calcium in 9 of 11 animals - . This finding 
has been reported by others (3, 8, 9). 

Although no clotting-time determinations 
were done, soft, friable, poorly contracted clots 
were observed in blood samples drawn after 
fluoride administration. 


ithological Anafomy of Dogs 

The only gross pathological changes noted m 
“ ’generalized hyperemia m the emm.ls 


that died after fluoride administration, whether 
acute or delayed and, in addition, focal hemor- 
rhages in those dogs that died from 18 to 36 
hours after fluoride administration. 


Table 3. Intravenous and oral lethal dose de- 
terminations of sodium fluoride in mice 


Dose of fluoride 1 mg./kg. 

Ratio of 
deaths 
to mice used 

Percent 

deaths 

Intravenous 2 

IS.. 

0/10 

0 

21 

* 3/10 

30 

24 

7/10 

70 

27 

9/10 

90 

36 

10/10 

100 

4S 

10/10 

100 

Oral 2 

24 

0/10 

0 

36 

1/10 

10 

42 

1/10 

10 

4S 

3/10 

30 


4/10 

40 

60 

10/10 

100 

72 

10/10 

100 

S4._ 

9/10 

90 


1 Expressed as fluoride ion. 

- Intravenous LDjo=23.0± 0.9 mg./kg. 
3 Oral LDio=-i6.0±1.6 mg./kg. 


Table 4. Effects of fluoride on serum calcium 
in 1 1 dogs 





Serum calcium 
mg./lOO cc. 

Group 

Number 
of dogs 

Dose of 
fluoride 1 
mg./kg. 

Prior to 
fluoride 
adminis- 
tration 

Immedi- 
ately after 
fluoride 
adminis- 
tration 

1 

3 

2 36 

S. 94 

7. 23 




6. 51 
S. 00 

7. 75 
6. 70 

o 

3 

2 25 

11. 15 

9. 65 

6. 50 

7. 20 


' 


S. 50 
8. 60 

<> 

2 

2 20 

10. 30 

10. 30 
9. 40 




9. 70 

o 

2 

2 lo 

9. 20 

S. 60 
& 20 




9. 40 

4 

i 

3 3, 100 

& 50 

7. 90 







1 Expressed as fluoride ion. 

- Intravenous administration. 
3 Oral administration. 
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Microscopically, all animals that died after 
fluoride administration and one surviving until 
sacrificed at 30 hours showed generalized hy- 
peremia and acute focal hemorrhages. All other 
animals showed some focal hyperemia and focal 
hemorrhages, but the conditions were no more 
severe than those in the control group. 

Although special attention was given to brain, 
heart, liver, kidneys, lungs, gastrointestinal 
tract, and bone marrow, no other histological 
evidence of cellular injury could be found in 
any animal. Differences in fat concentration 
were found, but variations were as great among 
the controls as among the animals exposed to 
fluoride. The fat appeared to be liberated from 
the cytoplasm of the tubular ejuthelium, par- 
ticularly along the cortico-medullary junction. 

Incidental findings, common to the treated 
and the control dogs, included roundworm and 
tapeworm infestation of the intestinal tract and 
microscopic acute and chronic nonspecific in- 
flammation of the lungs, kidneys, liver, and, 
less often, of the myocardium. 

Discussion 

On the basis of the present study several 
points stand out in regard to the acute toxicity 
of sodium fluoride in dogs. 

First, the doses of intravenously adminis- 
tered fluoride required to produce acute toxic 
effects in annuals are high, and there is no 
evidence of cumulative effects on daily ad- 
ministration of subletlial closes for a period of 
3 weeks. 

Second, the more uniform effects with a con- 
stant rate of intravenous infusion of sodium 
fluoride are in contrast to the more erratic re- 
sults and difficulty in producing toxic effects 
with oral administration. 

Third, the physiological effects and patho- 
logical changes seen in dogs given toxic doses 
of fluoride resemble those reported in human 
fluoride poisoning (1-4) . 

The greater uniformity of results seen in 
groups 1 and 2 on intravenous administration is 
most evident in the relatively precise doses at 
which the various physiological effects occur. 
In contrast, the erratic results observed when 
fluoride is given to dogs by mouth are largely 


due to the loss of undetermined amounts of the 
administered dose through vomiting. 

Diarrhea and bloody stools were observed in 
some animals in which death was delayed from 
1 to 36 hours. Similar findings have been re- 
ported in human cases (i, 3, .(). 

Tim vasodepi*essor action of fluoride seen in 
this study lias been demonstrated by Green- 
wood and associates (10 ) . It probably is due 
to a combined depression of the vasomotor cen- 
ters of the brain and of the vascular smooth 
muscle. The cardiac arrhythmias, resembling 
those resulting from high serum potassium, are 
probably caused by enhanced sensitivity of the 
myocardium to potassium, secondary to de- 
creased serum calcium concentration. The 
terminal systolic contracture is of particular 
interest in view of Loewi’s recent observations 
of a positive inotropic effect of sodium fluoride 
on the depressed frog heart (11). He suggests 
this action is caused by the formation of a com- 
plex of fluoride, a cellular constituent and cal- 
cium, and that this complex restores the cellular 
membrane excitability to normal. However, 
no conclusive evidence is available to suggest a 
comparable action in mammalian hearts. 

The central nervous system and neuromus- 
cular effects of sodium fluoride may be related 
to two actions: one, a reduction of ionizable 
calcium through a fluoride binding effect, re- 
sulting in a state of neuromuscular hyperex- 
citability, that is bypocalcemic tetany, and, 
second, a depression of the central nervous 
system as a possible result of enzyme inhi- 
bition (12). 

^Routine pathological studies did not demon- 
strate a specific mechanism of death in experi- 
mental fluoride exposure, but at the levels used 
in this study, and with the short intei'val to 
death in many instances, direct toxic cellular 
effects cannot be ruled out despite the lack of 
histological evidence of injury. The gross and 
microscopic pathological examination showed 
only generalized congestion and acute focal 
hemorrhages. Similar changes in man and 
animals have been described for deaths due to 
fluoride poisoning (1,4, 13, L(.). These changes 
are interpreted as resulting from injury to vas- 
cular endothelium. 

Fatty changes have been described in the 
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tubular epithelium of rat kidneys following 
prolonged administration of sodium fluoride 
(15) . In our dogs, shift of renal fat was noted, 
but no consistent pattern could be found on 
comparison with the normal controls. 

Reviewing the results of this study, it is in- 
teresting to compare the findings in animals 
with human cases of fluoride poisoning (1-4). 
Outstanding is the study of Lidbeck, Hill, and 
JJeeman, who reported a mass accidental poison- 
ing of 263 persons with 17 fatalities (I) . They 
described respiratory and cardiovascular de- 
pression as a common finding in addition to a 
number of other manifestations also observed 
in the present study. An example is : “General 
collapse developed in most instances but at 
variable periods of time, apparently depending 
upon the concentration of the poison. This 
was characterized by pallor, weakness, absent 
or thready pulse, shallow, unlabored respira- 
tion, weak heart tones, wet cold skin, cj'anosis, 
and equally dilated pupils. When this picture 
was pronounced, death almost invariably oc- 
curred.” This description closely follows the 
findings in our animals receiving a fatal dose 
of fluoride. 

In the present study and the clinical cases de- 
scribed by Lidbeck and associates, convulsions 
were not regularly observed. However, the 
carpopedal spasm and spasm of the extremities, 
described by these authors in a few patients who 
recovered or where death was delayed, resem- 
bled the neuromuscular hyperexcitability seen 
in one dog in the present study. These effects 
may be manifestations of hypocalcemic tetany. 
Generalized convulsions which have been de- 


scribed by others could be on the basis of cere- 
bral anoxia or severe hypocalcemia (2). 

On a practical basis, the data from this study 
may be of value in the evaluation and treat- 
ment of cases of acute fluoride poisoning in 
man. For instance, electrocardiographic dem- 
onstration of a cardiac arrhythmia in the ab- 
sence of known heart disease would suggest 
that about three-quarters of the acute lethal 
dose had been absorbed and would imply poor 
prognosis. Central nervous system depression 
o iT marked degree might also; ta°*» «>» « b - 

J^Ld to the present study agrees well noth 


those previously reported if differences in in- 
jection rates and in species are considered 
(10,16,17). 

This information, establishing the relatively 
high dosage of fluoride required to produce 
acute toxic effects in animals, suggests that 
small intravenous doses may be used with safety 
for human studies. The absence of toxic effects 
in dogs given o mg. /leg. of fluoride intrave- 
nously daily for 3 weeks also suggests a consid- 
erable margin of safety and an apparent ab- 
sence of accumulative toxic effects in this period 
of time. 

Summary 

In this limited study 7 , designed to evaluate 
the acute toxic effects of sodium fluoride in dogs 
and mice, it was demonstrated that: 

1. The mean acute lethal dose of sodium fluo- 
ride in unanesthetized dogs infused to death by 
continuous intravenous infusion at the rate of 
5.4 mg. of fluoride ion per minute was 36.0± 
0.5 mg./kg. The principal effects were pro- 
gressive depression of blood pressure, heart 
rate, and central nervous system with vomiting 
and defecation, all occurring with the admin- 
istration of approximately 20 mg./kg. At a 
mean dose of 30.6 mg./kg. there was a depres- 
sion of respiratory rate and a conversion to 
atrioventricular nodal or ventricular rhythm 
witli terminal ventricular fibrillation or asys- 
tole. 

2. In a group of dogs infused intravenously 
witli selected fractions of the acute lethal dose, 
an approximate LD 50 was estimated to be 20 
mg./kg. The major effects observed in this 
group were vomiting, defecation, and central 
nervous system depression. In the fatal cases 
death occurred in 1 to 36 hours. 

3. Iu a group of clogs given 5 mg./kg. intra- 
venous injections daily for 23 consecutive days, 
no toxic effects were observed. 

4. In dogs, single doses up to 3,100 mg./kg. 
of fluoride by mouth produced only vomiting, 
defecation, and transient moderate depression. 

5. The intravenous L,D M in mice was 23.0± 
0.9 mg./kg. and the oral MAo, 46.0 ±1.6 mg./kg. 

6. A slight drop in serum calcium followed 
the infusion of fluoride in most dogs in which 
serum calcium was determined. 
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T. The pathological findings in those animals 
which died directly as a result of sodium fluo- 
ride administration consisted of generalized 
hyperemia and acute focal hemorrhages. 
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Inventory of Water Needs 

At least one of every four large urban areas have reported they 
need additional water supplies to meet anticipated municipal and 
industrial growth, according fco a nationwide inventory taken by the 
Water Supply and Water Pollution Control Program of the Public 
Health Service. 

Of 1,532 community water facilities, 367 serving a population of 
nearly 20 million need additional water supplies. About one- 
fourth of the water supply facilities need additional distribution 
systems, pai'tly because of the growing practice among municipalities 
to provide water service to suburban areas. More than half of the 
facilities need improvement or enlargement. 

The inventory covered all facilities serving 10,000 people or more 
and a 40-percent sample of facilities serving between 5,000 and 10,000 
people. It lists population served, source of supply, treatment pro- 
vided, capacity, storage, and the improvements which local officials 
consider necessai-y to maintain satisfactory service. Additional de- 
tails are available from the Water Supply and Water Pollution Con- 
trol Program, Public Health Service, Washington 25, D. C. 
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Accident Prevention 
In Sanitation 


By Edgar F. Seacle, M.S.P.H. 


T HE ESSENTIAL pointsof this puller have 
been used to introduce to local health de- 
partment personnel in North Carolina the close 
relationship between good sanitation practice 
and accident prevention. This concept of sani- 
tation, though obvious in principle, seems to be 
difficult for many health workers to visualize 
in specific terms. The following examples, pre- 
sented at State and local health stall' confer- 
ences, appear to have improved acceptance and 
understanding of this concept and to have ad- 
vanced and encouraged its many applications, 
with good results for sanitation all around. 

A change of concepts has been characteristic 
of the progress of sanitation services. For ex- 
ample, not too many years ago sanitarians 
dressed like policemen and worked principally 
on the basis of enforcing laws which neither 
they nor their clients thoroughly understood. 
Sanitarians today dress like teachers or sales- 
men, and they work primarily to promote sani- 
tation on its own mex-its, with a foundatiox2 of 
public acceptance, understanding, and approval. 
The word sanitation itself illustrates bow con- 
cepts have changed. For many years, it has 
been associated primarily with cleanliness. 
Bat its original meaning was the proteetio22 of 
health ; and that original meaning is restored to 
the extent that sanitarians broaden their re- 
sponsibility and understandixig. 

Accident prevention is one program for pro- 
tecting health which forces sanitarians to loolc 


Ur Seagle is sanitation consultant with the accident 
prevention section of the divisional epidemiology 
North Carolina State Board of Health Raleigh, N.C. 
This accident prevention project is sponsored by the 
Jf. K. Kellogg Foundation. 


beyond details of neatness and cleanliness to- 
ward the true objectives of their work. At tiie 
same time, accident prevention enjoys much 
broader public understanding and acceptance 
than the processes of preventing contamination 
of food by invisible microbes. It is not only 
within full Iren of human experience, but it also 
appeals directly to self-interest. Everyone is 
certain to be more concerned with a possible 
accident to themselves than with the uncertain 
and indirect effects of his habits on others. 

Control of Hazards 

To illustrate how accident prevention can 
play an ixnportant l’ole in the improvement of 
sanitation, consider first the food handler work- 
ing i)i the kitchexi of a restaurant. If this 
person lias an open cut or wound on his hand 
while preparbig certain foods, the potential 
for contaminating this food with infectious 
bacteria is certainly high. Of course, if/this 
person has been well schooled in proper food 
handling, he would not work with an open cut, 
but how many are so trained ? The safe ap- 
proach is to prevent such an accidental cut if 
possible. In one instaxice, every time a food 
handler reached for a certain pan he either 
scratched or cut his hand on a sharp edge of 
)netal on the side of the storage cabinet. If 
this environxnental hazard had been corrected, 
the food handler would not have had so many 
cuts. At the same time, his potexitial of food 
contamination would have been less. The man- 
ager might be induced to correct such condi- 
tions more readily 7 if the element of personal 
pain axid suffering, as well as liability for work- 
man’s compensation, had been discussed along 
with the food infection hazard. This appx’oach 
also gives a client the feeling that you are 
interested in him personally and helps to secure 
cooperation. 

Sanitarians hare long been coxicex-ned with 
t)2e cleanliness of do or and wall surfaces. To 
maintain cleanliness they should be made of 
smooth, washable, nonabsorbent material, free 
from cracks, cx'evices, and opexi joints. Such a 
surface certainly is a poor place for germs to 
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take a foothold. It also, however, contributes 
to safe walking and movement on the premises. 
The fact that floor surfaces, if properly con- 
structed, contribute not only to cleanliness but 
to safety is another example of how accident 
prevention can strengthen a sanitation program. 
It also illustrates that sanitarians have been en- 
gaged in accident prevention often without di- 
rectly realizing what they have achieved. 

Restaurant and meat market regulations usu- 
ally require adequate lighting and ventilation. 
Here again these regulations were primarily set 
up in the interest of cleanliness ; that is, if you 
can see dirt, you can clean it up. Another im- 
portant advantage in good lighting though is to 
reduce accidents. Poorly lit cellars or stairs 
need no comment: Their high potential as a 
source of falls resulting in disabilities and death 
is too well known. Good lighting is certainly 
needed to see that equipment is effectively 
washed and cleaned. However, good lighting 
at the cutting, mixing, or grinding table in the 
kitchen may prevent a slash to a finger or hand. 
Many a hand is caught in a piece of equipment 
because the moving parts are not clearly seen 
in a dim light. Here again, the accident preven- 
tion concept for the operator or foodhandler 
is a strong supplement to sanitation. 

Garbage cans also may figure in preventing 
accidents. For example, many garbage cans of 
food-handling establishments sit on back plat- 
forms, to be emptied daily. When there are 
enough cans, there is less spilling refuse and 
other wastes and the walking area is more likely 
to be dry and clear. However, if garbage cans 
overflow, meat scraps, bones, rubbish, offal, 
filth and other wastes are strewn over the back 
platforms and eventually are kicked or carried 
into the kitchen. Articles of this kind provide 
a slippery underfooting and may provoke a bad 
spill or fall as much as a broom or other heavy 
litter in the walking ai’ea. Therefore, walk- 
ways clear of garbage discourage breeding of 
flies, rodents, and germs, but also discourage the 
chances of accidental falls. 

It is recommended that merchandise in the 
storage room be stored on elevated platforms 
to facilitate cleaning. If this recommendation 
is carried out, things are certain to be more in 
order than if they are strewn on the floor at 


random. Here also, the possibility of tripping 
and falling is reduced. Again, neatness and 
accident prevention join in the common cause 
of sanitation. 

Farm Sanitation 

Examples of sanitation improvement by elim- 
inating accident producing environmental con- 
ditions can be found also on farms and in 
dairies. Uncovered holes or slick surfaces on 
graded levels around the barn may result in 
cows slipping and injuring their udders. Such 
injuries in turn may produce mastitis. Mas- 
titis means not only an economic loss to the 
farmer but may also mean a possible danger of 
infection in the milk. However, an employee 
or the farmer himself may fall and break a leg 
in these same danger spots. Therefore, if farm 
sanitation work is done with an eye towards 
protecting the farmer as well as the cow from 
accident, both may benefit. Such hazards are 
typified also by discarded pit privies. If these 
are effectively filled in, there is less possibility 
of spreading disease; however, the fill also re- 
duces the chances for an accident. Discarded 
wells also should be filled in or securely covered, 
for similar reasons. 

As to insect and rodent control, the North 
Carolina State Board of Health is pursuing a 
project which although designed primarily to 
prevent mosquito breeding also prevents many 
home accidents. This project is that of inspect- 
ing every home and farm pond and stressing 
that all tree stumps and other obstructions be 
completely cleared from the pond bed. The reg- 
ulation calls only for these stumps to be a cer- 
tain number of inches below the fluctuating 
water level. However, sanitarians strongly 
recommend complete clearing of the pond bed. 
They then accomplish both the primary pur- 
pose and also eliminate the chance that swim- 
mers diving in the pond may hit their heads 
on these obstructions, as well as the threat to 
boats on the larger ponds. If a farmer is re- 
luctant to believe that these stumps have any 
important relation to mosquito breeding, he may 
be more readily convinced that some member 
of his family can be seriously injured or killed 
if the stumps remain. 
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There are many other examples of the close 
relationship between accident prevention and 
other phases of sanitation. 

In North Carolina, studies have shown that 
there were 825 accidental deaths in 1951 on 
the farm and in the home. This is a rate of 
approximately 2 deaths per day. It has been 
estimated that for each of these fatal accidents, 
there are 150 accidental injuries resulting in 
disability for 21 hours or longer, and 4 of these 
are permanent disabilities. Any accident pre- 
vention activity should be preceded by an in- 
service training program for sanitarians and a 


check list of home hazards agreed upon and 
approved. Armed with this knowledge, the 
sanitarian could then discuss such situations 
on the spot and make recommendations for the 
most practical means of elimination or correc- 
tion. Such a program may be used by all cate- 
gories of public health personnel who visit the 
public in their daily duties. Accidents are un- 
questionably one of the major health problems. 
Sanitation personnel have a great opportunity 
to combine accident prevention activities with 
their existing programs. Such a forceful com- 
bination would add even greater satisfaction 
to their present valuable work. 


Galactosemia Cause Found 

The cause of galactosemia, also known as galactose diabetes, an often 
fatal metabolic disease of children, has been discovered by scientists 
of the National Institute of Arthritis and Metabolic Diseases, Public 
Health Service. It was reported in official announcements on March # 

12, 1956. 

This disease ordinarily appears within a few days after birth. 

The infant suffering from galactosemia is unable to utilize or even 
tolerate milk in any form. Lactose, often called milk sugar, contains 
another sugar, galactose. This substance cannot be handled by the 
child’s system if he has galactosemia. 

Drs. Herman M. Kalckar, Elizabeth P. Anderson, and Kurt J. 

Isselbacher at the National Institutes of Health discovered a hitherto 
unknown enzyme in normal red blood cells, which they call P-Gal 
transferase. This enzyme, they found, is necessary to complete con- 
version in the body of galactose into glucose, the common sugar of the 
blood. 

Diagnosis of galactosemia is difficult because the symptoms are 
similar to those of other disorders. Diarrhea, lack of appetite, loss 
of weight, and jaundice appear in the earlier stages. In later stages, 
the disease leads to cirrhosis of the liver, mental retardation, blind- 
ness due to cataract, and death. 

Early recognition of galactosemia is highly important, since the 
disease progresses rapidly, leaving serious irreversible changes. When 
diagnosed in an early stage, treatment is simple. The affected child, 
placed promptly on a milk-free diet, will grow and develop normally. 

The discovery of P-Gal transferase promises to provide a rather 
simple diagnostic test, making earlier life-saving treatment possible. 

T , also points the way to exploration of the possibility that impair- 
ment" of galactose metabolism may be a factor in other disorders of 

unknown origin. 
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The model poultry ordinance as it notv stands deals only with the 
general enforcement and sanitary provisions. A part dealing with 
inspection is to come. 


Development of a Poultry Ordinance 

By JOE W. ATKINSON, D.V.M. 


T HE Public Health Service has developed 
a model poultry ordinance for voluntai-y 
consideration by State and local agencies -which 
are conducting or planning inspection and sani- 
tation activities regulating the processing, stor- 
age, transportation, and sale of poultry and 
poultry products. Why and how was the ordi- 
nance developed ? What is its potential value ? 

Background 

The poultry industry has doubled in size 
since 1940. In 1953, it was the third largest 
source of gross farm income, representing 12.1 
percent of the total. The value of poultry and 
poultry products, including eggs, was almost 
$4 billion at the farm level and $6 billion at the 
retail level. Per capita consumption of poultry 
meat reached 34.4 pounds. 

A radical change in buying habits and mer- 
chandising methods has accompanied this tre- 
mendous growth. The consumer seldom sees 
the live bird to evaluate its health. Processing 
has progressed from on-the-spot slaughter, ob- 
served by the customer, to production line 
methods. The product may be stored for ex- 


Dr. Atkinson is consultant, Poultry Inspection and 
Sanitation, Milk and Food Program, Division of 
Sanitary Engineering Services, Public Health 
Service. He presented this paper at the Ohio Valley 
Conference of F ood. Drug, and Health Officials, held 
in Cincinnati October 26 , 1955 . 


tended periods, shipped long distances, and 
consumed far from the point of origin. This 
mass processing and distribution has presented 
new problems in meeting standards of con- 
sumer expectancy and of public health. 

Diseased Poultry * 

Noteworthy progress has been made in the 
prevention and treatment of poultry diseases, 
yet a substantial number of diseased birds are 
marketed. Entire flocks may be sent to slaugh- 
ter in an attempt at salvage when disease out- 
breaks appear. The production of large com- 
mercial flocks in crowded facilities and concen- 
trated areas heighten the possibility of the 
dissemination of disease, as shown currently 
by the high rate of respiratory diseases in areas 
of concentrated broiler production. The num- 
ber of pounds of poultry condemned by the 
Poultry Inspection Branch, Department of 
Agriculture, as unfit for human consumption 
ranged from 4,075,121 in 1951 to 6,960,529 in 
1954 (table 1). 

In the poultry processing industry, as in 
other industries, the advent of mass production 
operations has brought increased occupational 
health problems. During recent years, scat- 
tered outbreaks of psittacosis among employees 
of poultry-processing establishments empha- 
sized the necessity for adequate ante-mortem 
and post-mortem inspection of poultry, high 
standards of sanitation, and special protective 
measures in inducing possibilities of employees’ 
becoming infected while at work. A trans- 
missible disease may assume increased public 
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Table 1. Summary of post-mortem examination of poultry. Department of Agriculture, 1951-1954 * 


Item 

1951 



1952 

1953 

1954 

Number of plants under inspection 

189 (Oct. 15) 

221 (Oct. 13) 

i 

( 235 (Oct. 1) 

1 257 (Oct. 1) 

Weight (pounds): 

Inspected 

Certified __ 

Condemned 

Percent condemned 

094, 530, 135 
090, 155, 014 
4, 075, 121 
. 58 

902, 907, 357 
897, 141, 239 

5, 760, 118 
. 039 

1, 003, 841, 374 
997, 811, 515 

6, 029, 859 
. 60 

1, 139, 703, 950 
1, 132, 743, 421 
6, 960, 529 
.61 


Carcasses condemned 


Tuberculosis _ 

-Y amber 
241, 417 

Percent 
19. 97 

Number 
200, 910 

Percent 
17. 043 

Number 
230, 777 

Percent 
12. 52 

Number 
177, 291 

Percent 

9.21 

Lmaciation __ 

37, 054 

3. 07 

45, 561 

2. 909 

43, 840 

2. 38 

29' 938 

1. 55 

Septicemia and toxemia 

290, 550 

24. 03 

400, 010 

25. 5S1 

573j 591 

31. 11 

634, 386 

32.97 

Leucosis 

138, 114 

11. 42 

107, 780 

10. 714 

152,' 046 

8. 25 

15L 923 

8.05 

Tumors - 

101, 792 

S. 42 

123, 011 

7. 854 

90, 323 

5. 23 

122, 202 

6.35 

Inflammatory processes 

200, 194 

10. SO 

329,053 

21. 009 

524, 547 

28. 45 

59fi 270 

30.73 

Parasites 

1. 409 

. 12 

3, 970 

. 254 

2; 385 

. 13 

1, 450 

.08 

Gout. _ 

803 

.07 

1, 020 

. 104 1 

2, 005 

. 11 

' 777 

.04 

Bruises 

42, 23S 

3. 50 

54, 037 

3. 489 

62, 056 

3. 37 

56, 068 

2. 91 

Contamination 

37, 994 

3. 14 

58, 297 

3. 723 

53, 5S7 

2. 91 

00, 622 

3. 15 

Decomposition. 

87, 100 

7. 21 

05, 033 

4. 191 

33; 637 

1. 82 

2fi 4S1 

1.27 

Cadaver 

13, 031 

1. 08 

24, 748 

1. 5S0 

34, 132 

1. 85 

34, SOS 

1.81 

Overscald 

11, 250 

. 93 

12, 457 

. 795 

17; 820 

.97 

13, 130 

.68 

Other causes 

5, S25 

.48 

10, 872 

. 694 

16, 640 

. 90 

22, 596 

1. 17 

Total 

1, 208, 777 

100. 00 

1, 500, 007 

100. 000 

1, S43, 440 

100. 00 

1, 923, 94S 

100. 00 


1 Adapted from annual summaries prepared by the Poultry Division, Agricultural Marketing Service. 


health significance through a previously un- 
known strain of the infective organism, through 
the adaptation of a known strain into a form 
more liighly virulent to man, or through cer- 
tain conditions which enhance the transmis- 
sibility of the disease from the animal host to 
man or from man to animal (1 ). 


Insanitary Corn! itions 

The 1950 annual report of the Food and 
Drug Administration stated : “In the meat and 
'"‘poultry projects, major attention from a filth 
standpoint was given to poultry that was de- 
composed or contaminated by fecal matter in 
washing and scalding tanks.’ 

Quoting from the report for 1951 : “Poultry 
ranks third in the number of filth and decom- 
position charges. When meat prices increased 
many inexperienced operators entered the field 
of poultry production. More than three times 
s many seizures of unfit birds were made as 
“ he previous year. The main causes o( com. 


plaints were contamination by fecal matter, 
preparation under unsanitary conditions and 
diseased, improperly dressed birds.” 

And the 1952 report said: “There was con- 
tinued pressure to improve the sanitary han- 
dling of poultry in dressing plants and elimi- 
nate traffic in diseased birds. Plants visited 
ranged from “pot scalders” to assembly line 
establishments dressing 600,00 pounds of broil- 
ers in a 24-liour day. Conditions varied from 
excellent to repulsive, regardless of size or type 
of equipment. About 200,000 pounds were 
seized.” 

Foocliorne Outbreaks 

The types of Salmonella that frequently 
cause foodborne illness in man are commonly 
found in poultry. Furthermore, although in 
many instances the poultry probably is not the 
original source of the organisms, processed 
poultry, poultry products, or poultry dishes, 
such as pies, salads, “dinners,” are frequently 
contaminated witli Arizona paracolons, staphy- 
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lococci, of other organisms associated with Xood- 
borno outbreaks . 

Feig’s analysis of food infections and food 
poisonings in man shows poultry to be one of 
the common vehicles incriminated in food- 
borne outbreaks caused by food other than milk 
(2). Of such foodborne outbreaks reported 
by the States to the Public Health Service, the 
percentage of cases associated with poultry and 
poultry dishes has been relatively high since 
19-15 (tables). 

Dauer stated in his summary of disease out- 
breaks (3) : “Poultry and eggs were far more 
important than milk or water as sources or 
vehicles of infection. . . . These reports very 
clearly indicate that fowls and eggs constitute 
a large reservoir of infection, and they em- 
phasize the need for more effective methods to 
prevent transmission of infection to man.” In 
the 1053 summary (4) , Dauer and Sylvester re- 
ported that in one-third of the outbreaks caused 
by Salmonella , chicken or turkey was found to 
be the vehicle of infection. Of the total of 209 
waterborne and foodborne outbreaks, involv- 
ing 10,730 cases reported by the States in 1953, 
65 outbreaks (31.1 percent) , involving 4,696 of 
the cases (43.7 percent), were associated with 
poultry. These percentages are based on re- 
ports from the National Office of Vital 
Statistics. 

In foodborne outbreaks, epidemiological 
studies are often incomplete. Yet, it has been 
shown from the number of cases reported that, 
unless adequate preventive measures are con- 
tinuously effected, poultry or poultry products 
may serve as a source or vehicle of infection 
(5-7). For this as well as for other reasons, 
health authorities have recognized the need for 
poultry inspection services and for adequate 
sanitation and refrigeration in the pi'ocessing 
and subsequent handling of poultry and poul- 
try products (8, 9). 

State and Local Problems 

I he Food and Drug Administration regularly 
examines poultry shipped interstate and in- 
spects the plants of origin. Furthermore, ap- 
proximately 25 percent of the poultry proc- 
essed in this country originates in establish- 
ments voluntarily operating under the poultry 


inspection service of the Department of Agri- 
culture. Nevertheless, it is estimated that 
approximately 7 70 percent of the poultry proc- 
essed is not inspected by either the FDA or 
the Department of Agriculture. . This is due, 
in part, to limitations on funds available for 
the purpose under the FDA programs and 
to the fact that inspection by the Department 
of Agriculture is not mandatory for all poultry 
shipped interstate. Furthermore, more than 
half of the poultry consumed in the United 
States is sold within the States in which it is 
processed and is not necessarily subject to these 
Federal programs. 

Consequently, extensive problems remain for 
State or local control. Some jurisdictions have 
recently revised or adopted regulations. In a 
few instances, the mere variety of proposed reg- 
ulations has threatened the industry with trade 
barriers. Other jurisdictions are aware of the 
need for uniform action and have requested 
guidance, including a suggested ordinance, from 
the Public Health Service. Added to these re- 
quests from health officials were the recom- 
mendations in 1952 of the Conference of State 
and Territorial Health Officers and of the 
United States Livestock Sanitary Association 
that a model ordinance be developed to aid the 
States in strengthening their poultry sanita- 

Tafale 2. Number and percentage of cases asso- 
ciated with poultry and poultry dishes from 
total of cases in foodborne outbreaks (attrib- 
uted to all foods other than milk and milk 
products) 1 


Year 

Total 

cases 

reported 

Associated 

Number 

vith poultry 

Percent of 
total 

10-year total— 

97, 4So 

31, S32 

1 

32. 6 

1945 

11,465 

1, 994 

16. 5 

1946 

11,702 

5, 039 

43. 0 

1947 

11, 21S 

3, 229 

28. 7 

1948 

9, 127 

2, 6S2 

29. 3 

1949 

S, 237 

2, 843 

31. 5 

1950 

10, 096 

2, 5S1 

25. 5 

1951 

7, 194 

2,995 

41. 6 

1952 

6, 828 

3, 150 

40. 1 

1953 

9, 914 

4, 696 

47. 3 

1954 

11,704 

2, 623 

22.4 


‘As reported by the States to the Public Health 
Service. 
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tion programs. That same year the Institute 
of American Poultry Industries offered to as- 
sist the Public Health Service in the develop- 
ment of such an ordinance. 


The Ordinance 


The Public Health Ser vice poultry ordinance 
has been developed as a joint project of the 
Milk and Food Program, Division of Sanitary 
Engineering Services, in Washington and the 
Veterinary Section, Epidemiology Branch, 
Communicable Disease Center, in Atlanta. 

Field studies were conducted, and existing 
btate and local regulations and programs were 
reviewed. Following completion of a first 
study draft of the general enforcement and 
sanitation provisions of the ordinance, a Pub- 
lic Health- Poultry Industry Liaison Commit- 
tee has acted as an advisory group in its fur- 
ther development. This liaison committee is 
composed of seven members from the Public 
Health Service and State and municipal health 
departments and an equal number of members 
from the Institute of American Poultry Indus- 
tries. The committee outlined three broad 
objectives: 

1. Poultry should be handled only in clean 
establishments in a clean manner. 

2. Only wholesome poultry should be offered 
to the consumer. 

3. All trade barriers not based on sound pub- 


lic health principles should be avoided. 

A study draft of the general enforcement and 
sanitation provisions of the ordinance was dis- 
tributed for review and comment to major or- 
ganizations of the poultry industry, to State 
and local agencies, and to many National or- 
ganizations composed of health officials or re- 
nted professional personnel. 

* Representatives 0 f the Department of Agri- 
culture, the Food and Drug Administration, 
and the Department of Defense were consulted 
at frequent intervals. They reviewed the study 
drafts and offered many helpful suggestions for 
revisions. Substantial agreement was reached 
on all general enforcement and sanitation re- 
(muements of the o.clin«„ce, and they tver. pub- 
1 shed in April »55 as the Poultry Ordinance. 
1055 edition (Public Health Service Pubhca- 

tion No. 444) • 


Provisions dealing with ante-mortem and 
post-mortem inspection of poultry have been 
developed in draft form and submitted in a 
- similar manner to the industry and to many 
interested agencies and groups for review and 
comment. These provisions are to be completed 
during this fiscal year. 

Basis of Provisions 

The provisions of the ordinance are based 
on the following considerations: 

1. Diseased poultry may be a source or reser- 
voir of diseases transmissible to man, including 
salmonellosis, erysipelas (causing erysipeloid 
in man), Newcastle disease, psittacosis, and var- 
ious dermatoses. 

2. Body' discharges and dust from live poul- 
try may be a source of pathogenic organisms, 
including those of the colon and paracolon types. 

3. Insects may contaminate foods with 
etiological agents which may cause diseases 
such as typhoid fever, bacillary dysentery, and 
paratyphoid fever. 

4. Rodents may contaminate wafer and food 
with hair, feces, and urine. Particularly note- 
worthy is the fact that Leptospira icterohaem- 
orrhagiae excreted in the urine of wild rats 
has been reported as a principal cause of lepto- 
spiral infections in man. Rodents may be car- 
riers of salmonellosis, lymphocytic choriomen- 
ingitis, tapeworms, ancl protozoans. 

5. Poultry-processing wastes contain those 
organisms foimd in the body' discharges of 
poultry, such as the Salmonella ancl other colon 
and paracolon types. 

6. Sewage, if not properly disposed of, may 
be a direct or indirect source of contamination 
of foods with pathogenic organisms causing 
such diseases as bacillary dysentery, typhoid 
fever, and paratyphoid fever. 

7. Water and ice not known to be safe may 
contain those species of organisms which cause 
such diseases as bacillary dysentery, leptospiro- 
sis, typhoid fever, and paratyphoid fever. 

S. Infected employees may transmit diseases 
directly to fellow employees. They may con- 
taminate foods with the causative organisms of 
such diseases as bacillary dysentery, salmonel- 
losis, typhoid fever, paratyphoid fever, tubercu- 
losis, and staphylococcal and streptococcal 
infections. 
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9. Extraneous materials in foods may cause 
physical injury to the consumer or be a source 
of contamination ; rodenticides, insecticides, 
and various chemicals may be poisonous to man 
if consumed. 

10. Proper refrigeration is necessary to pre- 
vent growth of micro-organisms and produc- 
tion of toxins in poultry and poultry products. 

11. Food products offered for sale should be 
plainly identified and labeled with no misrep- 
resentation. 

12. The standards of consumer expectancy 
for foods, have, in effect, been delineated by 
Congress in the definitions of adulteration and 
misbranding as contained in the Federal Food, 
Drug, and Cosmetic Act; whether at the Fed- 
eral, State, or local level, food-control regula- 
tions should be designed to obtain compliance 
with these standards. 

Potential Values 

The full value of the Public Health Service 
poultry ordinance will not be determined until 
it has been adopted, or at least used as a guide, 
by several State or local agencies as a basis for 
their poultry regulatory programs. 

Experience in State and local milk sanitation 
activities has shown that the value of regula- 
tory programs affecting food is greatly im- 
proved by a uniformity, within many jurisdic- 
tions, of requirements and enforcement proce- 
dures. This is not an interstate problem only. 
Uniformity of regulations and acceptance of 
products between local jurisdictions within a 
State can often be just as important to those 
concerned as is the case with products shipped 
from one State to another. There is ample rea- 
son to believe that adequate, uniform poultry 
regulatory programs will be of benefit to the 
poultry industry, the consumers, and the en- 
forcement agencies concerned. 

Such uniform programs will assist the indus- 
try in maintaining the gains of recent years 
and in making further progress through wide 
distribution of an ever greater variety of 
products. They will help to assure acceptance 
of products by the regulatory dfficials and by 
the consumers of other jurisdictions, making 
possible the competition which is essential for 
an expanding industry. 

Industry members will be relieved of the ex- 


pense and uncertainty of attempting to con- 
form to conflicting requirements within the 
various jurisdictions where they may wish to 
distribute their products and will profit from 
increased sales in the communities where all 
poultry and poultry products offered for sale 
are consistently of high sanitary quality. 

Employees’ increased pride in their duties 
and their place of employment will contribute 
to increased efficiency and better products, re- 
sulting in better public relations. There will be 
less employee turnover, and the expense of 
training inexperienced personnel will be re- 
duced. 

Consumers in affected jurisdictions will re- 
ceive the inestimable benefit of improved health 
protection and tire assurance that products pur- 
chased meet standards of consumer expectancy. 
They will buy and enjoy with confidence the 
poultry and poultry products offered for sale 
in their community. While traveling on busi- 
ness or vacation trips through other jurisdic- 
tions having comparable requirements and en- 
forcement procedures, they will have similar 
confidence in the wholesomeness of poultry 
dishes served to them en route. 

It is significant, also, that uniform regula- 
tions and acceptance of products from other 
jurisdictions contribute to the variety of nutri- 
tious and appetizing foods available at com- 
petitive prices. Such variety and prices are 
directly essential to the health and happiness 
of the average consumer. 

Regulatory agencies will benefit from the 
active cooperation of the poultry industry. 
This cooperation will be forthcoming only 
when the regulations are uniform, reasonable, 
and consistently enforced. 

Widespread uniformity of regulations will 
help resolve the difficult, and sometimes costly^ 
problems which face the regulatory agency in 
deciding whether to permit the sale of food 
products from other jurisdictions. 

These safeguards for the health and interest 
of employees and consumers will be recognized 
and will result in respect and support of the 
regulatory agencies. 
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technical publications 


VD Fact Sheet 

Public Health Service Publication 
-Vo.J.JI. December 1055. 21 pages; 
15 tables. 

Basic statistics on various aspects 
of the venereal disease control prob- 
lem have been compiled to provide 
a handy source of information for 
those jiersons interested in public 
health and venereal disease prob- 
lems. 

In tabular form are estimated 
annual costs of uncontrolled syphilis, 
reported mortality and insanity due 
to syphilis in continental United 
States, and cases of syphilis and 
gonorrhea reported to the Public 
Health Service. Analysis of syphilis 
morbidity by age, results of peni- 
cillin therapy in the treatment of 
congenital syphilis and secondary 
syphilis as well as results of health 
department case-finding activities 
are also included. 

Explanatory text accompanies the 
tables. Information is current as of 
the date of publication and super- 
sedes any previously published data. 

The Child With 
Rheumatic Fever 

Children's Bureau Folder A r o. .} 2. 
1955. 13 pages. 10 cents. 

The most recent folder in the Chil- 
dren’s Bureau series, addressed to 


parents and covering conditions that 
cripple, or may cripple children, 
emphasizes tile preventive value of 
early diagnosis and treatment of a 
strep throat — a condition which 
usually precedes an attack of rheu- 
matic fever. It describes the role 
played by such medicines as peni- 
cillin and the sulfa drugs in com- 
bating the infection. 

Only a doctor can determine when 
a child has a strep throat, the folder 
jioints out. Listed are signs the 
parents should call to the doctor’s 
attention. 

The folder covers the care of the 
child who already has rheumatic 
fever and makes suggestions that 
will help in keeping him content dur- 
ing the important, and often lengthy, 
convalescent period. 


Reading on Cancer. An 
Annotated Bibliography 

Public Health Service Publication 
Ho. .}57. 1955. 16 pages. 15 cents. 

Books, pamphlets, reports, and 
articles in popular periodicals and 
professional journals are included in 
this 1955 bibliography on cancer, * 
prepared by members of the Cancer 
Reports Section of the National Can- 
cer Institute. Alajor emphasis is 
given to information from nontech- 
nical sources, and, for the most part, 


the references are not more than 5 
years old. Only material in the 
English language is included. 

A section entitled “Related Read- 
ing” lists references on such subjects 
as atomic energy, medical research, 
Popular science, and science-health 
career opportunities. There are also 
references in the field of geriatrics, 
preventive and psychosomatic medi- 
cine, and medical history and bi- 
ography. After each entry, the 
letter “E,” “AI,” or “D” appears in 
parentheses showing whether the 
material is “easy reading,” “moder- 
ately difficult,” or "difficult.” All 
the entries are annotated, and a top- 
ical index is included. 

Booklists provide bibliographies of 
professional material for detailed 
study of specific aspects of cancer, 
and sources of cancer information 
are given. 


This section carries announcements of 
all new Public Health Service publica- 
tions and of selected new publications on 
health topics prepared by other Federal 
Government agencies. 

Publications for which prices are quoted 
are for sale by the Superintendent of Docu- 
ments, U. S. Government Printing Office, 
Washington 25, D. C. Orders should be 
accompanied by cash, check, or money 
order and should fully identify the publi- 
cation. Public Health Service publications 
which do not carry price quotations, as 
well as single sample copies of those for 
which prices are shown, can be obtained 
without charge from the Public Inquiries 
Branch, Public Health Service , Washington 
25, D. C. 

The Public Health Service does not sup - 
ply publications issued by other agencies. 
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Organized efforts to increase group enrollment in health insurance in 
four communities in a western North Carolina county produced im- 
pressive results, especially with farmers and low-income rural 
families. 


Extending Voluntary Health Insurance 
Through Community Organization 

By DONALD G. HAY, Ph.D., and SELZ C. MAYO, Ph.D. 


E XISTING GROUPS can be of major help 
in extending programs for prepayment of 
health care costs, and this paper reports how 
community organization functioned to promote 
health insurance enrollment in one rural area. 

In 1951, group enrollment in health insurance 
was a specific activity of the Haywood County 
(N. C.) Community Development Program. 
Host organized communities in Haywood 
County are of the open-country type, and the 
area here reported includes four such localities 
(1), each known locally as a community. So- 
ciologically, these localities are more “neigh- 
borhood” than “community” in character since 
none has a population center with a complete 
set of trade and other services. The communi- 
ties have very few special interest organizations 


Dr . Hay is social science analyst. Agricultural 
Marketing Service, United States Department of 
Agriculture, with headquarters in the department of 
rural sociology. North Carolina State College of 
Agriculture and Engineering, Raleigh, N. C., and in 
the division of health affairs, University of North 
Carolina, Chapel Hill, N. C. Dr. Mayo is professor 
of rural sociology, department of rural sociology, 
hortli Carolina State College of Agriculture and 
Engineering. 


other than churches and a home demonstration- 
club sponsored by the agricultural extension 
service. 

Community Organization 

In 1949, the agricultural extension service, 
in cooperation with other professional workers, 
began a program in Haywood County through 
which the local residents of each open-country 
community would undertake a community de- 
velopment program. Because there were few 
special interest organizations in these com- 
munities, coordination of activities was not 
a problem. 

The organizational structure created to carry 
out the development program is known locally 
as the community club. The community club 
performs the major f mictions of study and 
planning and directs specific actions within the 
community. In the literature dealing with 
community organization, this type of organi- 
zational structure is classified as a form of the 
direct type of community organization. 

Each of the four locality groups in the study 
contained a community club. In 1954, these 
clubs carried out their development programs 
through the following officers and committees : 

1. Chairman, vice chairman, secretary, treas- 
urer, and reporter. These officers were elected 
at regular, communitywide meetings. 
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2. Six standing committees: survey, plan- 
n ^ n S» Program, recreation, refreshment, and 
scrapbook. 

3. Special committees appointed to develop 
particular farm production enterprises for the 
community : tobacco, corn, bay, pasture, beef, 
dairy, and poultry. 

4. Other committees designed to promote de- 
velopment of health, foods and nutrition, roads, 
and youth activities. 

A study {2) was made of the organizational 
structure, operational procedures, and programs 
of one of these communities. Regular com- 
munitywide meetings are held eacli month in 
the educational wing of a local church. One 
of the most pressing needs, consequently one 
of the goals for 1954, was construction of a 
new center to be used for meetings and other 
community activities and to aid in the develop- 
ment of educational work in the community. 
A special committee was charged with this re- 
sponsibility. 

Each community meeting opens with devo- 
tions. A business session follows, during which 
plans are made, new programs are adopted, and 
committee reports are presented. Next there is 
an educational program, which may be centered 
on agricultural practices, international rela- 
tions, such as a film on rural life in India, or 
explanations of a voluntary health insurance 
plan. The meeting closes with a recreation and 
refreshment period, which may include com- 
munity singing and a supper or light refresh- 


ments. 

One of the first steps in each community 
during the period of creating the community 
club was to identify the community boundaries. 
When this decision had been readied by the 
original interested group, community identifi- 
cation signs were erected on each road or high- 
way running through the community. These 
signs circumscribe the community and, in a' 
]ifcrh]y organized county, virtually every fam- 
ily i s a member of the community “in-group,” 
us determined by these boundaries. It is par- 
ticularly necessary to emphasize the importance 
of tills operational procedure since it is through 
this means that the identity of the “group is 
determined for the voluntary health insurance 


program. 

There are no 


dues and no membership rolls 


for the community meetings; the number of 
families in the in-group is determined by com- 
munity boundaries, not by the number of fam- 
ilies whose members attend the meetings. To 
aid in understanding the actual operation of 
the voluntary health insurance program of the 
communities, one other aspect of the organi- 
zational structure in Haywood County must 
be noted in some detail, the county organiza- 
tion of the community development program. 

The county organization was designed to co- 
ordinate and promote the activities of the com- 
munity clubs throughout the county. In 1951, 
this work was carried out through the follow- 
ing officers, directors, and commissions operat- 
ing under the name of the Haywood County 
Community Development Program : 

County Officers. Chairman, vice chairman, 
reporter, secretary, and treasurer. County 
officers were elected from among community 
officers and members. 

Board of Directors. Chairman, vice chair- 
man, secretary, treasurer, and eight regular 
members. Both men and women were included. 
This group was responsible for developing pol- 
icy and administering the community develop- 
ment program on the county level. 

County Planning Commissions. County 
commissions were established in accordance 
with the major needs of the county and in ac- 
cordance with the major activities of the com- 
munity clubs. Countywide commissions were 
established or were to be created in connection 
with specific agricultural enterprises, recrea- 
tion, and health. 

This is the organizational structure and proc- 
ess within which the promotion of voluntary 
health insurance on a group basis is and has 
been pursued in Haywood County. 


Group Health Insurance 

The health insurance purpose of the Haywood 
County Community Development Program 
was stated in the 1951 Annual Report of the 
County Agricultural Extension Agent as fol- 
lows : “The officers and directors of the com- 
munity development program are very much 
interested in securing for the rural people of 
Haywood County the same benefits received 
by industrial and common-employer groups m 
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the county from group hospital and surgical 
insurance.” 

In addition to being an “organized com- 
munity,” each of the four localities had churches 
and one or more other organizations, such as 
home demonstration clubs. However, each or- 
ganized community, in addition to being an 
integral unit of tlio countywide community de- 
velopment program, enjoyed a wide reach of 
participants through its embracive program of 
activities and, therefore, was in a key position 
to serve as a group base for enrollment in volun- 
tary health insurance. 

The possibility of developing a voluntary 
health insurance program was first discussed at 
a regular monthly meeting of each organized 
community. A local physician and a member 
of the county wide board of directors of the com- 
munity development program presented gen- 
eral information on such insurance. The mem- 
bers, after some discussion, voted in favor of 
having the county board of directors proceed 
to seek a definite group health insurance plan. 

During a period of 0 to 8 months, a specific 
plan was worked out with an insurance carrier 
and the necessary arrangements were made 
through the State Insurance Commissioner for 
the community development program to serve 
as a basis for enrollment in a group health in- 
surance plan. The specific insurance program 
was presented at another regular monthly meet- 
ing of each organized community. Those par- 
ticipating actively at this second round of local 
meetings were local physicians, the local hospi- 
tal administrator, a member of the* county 
board of directors, and a representative of the 
insurance carrier. Community members voted 
to support the insurance program, and cam- 
paigns for enrollment in each community 
followed. 

The fact that each community achieved the 
necessary 75-percent enrollment of all families, 
counting those already enrolled in a work- 
group employment plan, to qualify for the 
group enrollment arrangements reflects the 
strong local support given to the program. 

In each community, a local person serves as 
chairman for the health insurance activity, col- 
lects premiums on a quarterly basis, and fur- 
nishes information on the insurance plan. He 
also is expected to stimulate new memberships 


in the group enrollment plan, which is opened 
semiannually for new members. This local 
collector is paid a small fee by the members. 

Group enrollment in voluntary health in- 
surance through the -Haywood County Com- 
munity Development Program began in June 
1951. Insurance was carried with a commer- 
cial insurance company for the first year. In 
June 1952, a nonprofit agency took on the health 
insurance program, and in January 195-i an- 
other nonprofit agency became the carrier. 
The community development program has been 
able to “weather” these two changes of health 
insurance carriers within a relatively short pe- 
riod of time, with all the attendant variability 
in some of the health insurance coverages and 
premiums. 

Voluntary Health Insurance Enrollment 

The strength of the enrollment effort in the 
four communities is reflected in the relatively 
high proportion of residents enrolled in the 
voluntary health insurance plan in June 1953, 
the time of the stud) 1 '. Two-tliirds of the 299 
households reported had some health insurance 
for one or more persons in the household ; about 
three-fifths of the 1,222 individuals in these 
households had such insurance. 

The following analyses are based on data 
for male beads of the households only. It is 
probable that the impact of community or- 
ganization on health insurance enrollment for 
male heads of households represents the situa- 
tion generally for all individuals in the localities 
studied. 

The prominent role of group affiliation as the 
basis for subscribing to voluntary health in- 
surance was impressive. There were 270 male 
heads of households, and 154 (57 percent) had 
health insurance. More than 0 of every 10 
were enrolled on a group basis. More than 3 
of every 5 male heads of households who had 
health insurance were enrolled on a group basis 
in industrial plants and in other group employ- 
ment situations. 

The direct contribution of the Haywood 
County Community Development Program to 
health insurance can be measured by the data 
showing that about two-fiftlis of all enrolled 
male heads of households were enrolled on the 
group basis sponsored by that program. 
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Only about 1 in every 7 enrollees liatl sub- 
scribed as individuals. Proportions are cumu- 
lative to more than 100 percent because of a 
few cases of enrollment in two or more types 
of health insurance. 

The effect of contributions of the community 
development program to voluntary health in- 
surance enrollment was further demonstrated 
by the program’s particular ability to enroll 
two groups usually less available to health in- 
surance — farmers and low-income households. 
Of all farm operators enrolled, -1 of every 5 in 
19511 had enrolled in the group plan sponsored 
by the Haywood Comity Community Develop- 
ment Program. Of the enrolled male heads of 
households who had annual net cash incomes 
of less than $1,500, 2 of every 3 had enrolled 
with the community group program. Although 
health insurance enrollment among farmers 
and other workers in nongroup employment, 
as well as male heads of households with low 
incomes, was still relatively low in the four 
rural communities in the study, the community 
development program’s particular success in 
enrolling many of them encourages further 
efforts. 


Conclusions 


What do these data, mean ? What are the im- 
plications of this study ? First, the results are 
sufficiently fruitful to indicate an area for fur- 
ther research. Several similar studies are nec- 
essary, however, before the results can be con- 
sidered conclusive. The data in this single 
study appear to be sufficiently pointed to war- 
rant consideration of possible action along 


three lines. 

1. Voluntary health insurance carriers may 
need to reexamine their concept of “group.” 
Groups of many lands that do not charge dues 
or maintain membership rolls are found in com- 
munities. Such locality groups as neighbor- 
hoods and communities, when sufficiently or- 
ganized, may be the means of reaching families 
£vin* in open-country communities that are de- 
pendent upon agriculture for a livelihood as 
well as other self-employed workers. Such a 
change in the concept of “group” may necessi- 
tate'major alterations in mtuiy State laws and 


administrative interpretations that relate to 
voluntary health insurance. In selecting per- 
sonnel for selling and maintaining insurance in 
rural communities, carriers mn.y need to con- 
sider this change in concept. 

2. The implication of these data appears to 
be clear-cut for community leaders interested in 
health matters. Efforts in the direction of com- 
plete community organization, as contrasted 
with another special-interest group in health, 
appear to be fruitful for exploration. This 
seems to be a way of arriving at a “group” so 
as to take advantage of a group basis for volun- 
tary health insurance. Also, this procedure 
opens channels of communication and uses so- 
cial control techniques which are not possible 
under many other conditions. Through this 
procedure, some open-country families can be 
reached more adequately than through more 
specialized groups. 

3. In training public health personnel, as 
well as personnel of other agencies functioning 
in rural areas, institutions may need to alter 
their training programs to include, or expand, 
community organization principles, proce- 
dures, and techniques. Professional personnel 
must give more attention to leadership train- 
ing of lay persons for the assumption of com- 
munitywide responsibility. These agencies aie 
in rural areas for the purpose of aiding rura 
people to raise their levels and standard of lb 
ing. Health is generally recognized as one of 
the important aspects of levels and standar s 
of living and many persons are of the opinion 
that voluntary health insurance is an importan 
element in improving the health status of nua 
residents. It would appear that all agencies 
working in rural areas must in the futuie give 
more attention to community organization. 
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Continued High Incidence of Diphtheria 
in a Well-Immunized Community 

By W. J. MURPHY, M.D., M.P.H., V. HAMILTON MALEY, M.D., 
and LILLIAN DICK, B.S, R.N. 


T HE incidence of diphtheria in the United 
States has steadily declined during the 
past few decades. Morbidity and mortality 
have decreased in each of the various geo- 
graphic areas, but not to a similar extent (i, 2 ) . 
The most abrupt drop has occurred in the 
Northeast, which prior to 1920 reported the 
highest rates in the country. In contrast, the 
most leisurely decline was observed in the South. 
At present, the rates reported from several of 
the southeastern States, including Georgia, are 
among the highest in the Nation. 

Although evidence indicates that the abrupt 
drop in diphtheria morbidity during the past 
25 years is related to the widespread use of 
active immunization, it is generaly agreed that 
other factors have contributed to the decline. 
It is probable, too, that current variations in 
incidence in different areas may be due, in part, 
to factors unrelated to artificial immunization. 

In an area of north Georgia comprising 10 
counties with a combined population in 1950 
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of 156,175, the average annual morbidity rate 
for 1949-53 was 26.2 per 100,000 population as 
compared with a rate of 7.6 for the State. At 
the center of that area is Hall County, which 
reported an average annual rate of 47.8 during 
the same period. This report deals primaiilj 
with the diphtheria experience of Hall County. 

Hall County, Ga., is located in the Piedmont 
Plateau of the foothills of the Appalachian 
Mountains and had a population of 40,113 m 
1950, approximately 10 percent of which was 
Negro. Gainesville, the principal city, had a 
population of 11,936. On the whole, the county 
is prosperous and ranks in median family in- 
come among the upper 15 percent of Georgia s 
159 counties. 

Medical, public health, and hospital facilities 
are considered adequate. Since 1921, Hall 
County has had an organized health department 
with full-time professional personnel. Gaines- 
ville has a modern hospital with 114 beds. In 
1953, there were 27 practicing physicians in 
the county. 

Diphtheria Incidence 

From 1935 through 1953 no appreciable de- 
cline was observed in the diphtheria incidence 
in Hall County. This is shown in table 1 
which compares the county’s average annual 
morbidity and mortality rates with those for 
the State. 

In view of the small Negro population in 
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Onl} r about 1 in every 7 enrollees had sub- 
scribed as individuals. Proportions are cumu- 
lative to more than 100 percent because of a 
few cases of enrollment in two or more types 
of health insurance. 

The elfect of contributions of the community 
development program to voluntary health in- 
surance enrollment was further demonstrated 
by the program’s particular ability to enroll 
two groups usually less available to health in- 
surance — farmers and low-income households. 
Of all farm operators enrolled, 4 of every 5 in 
1933 had enrolled in the group plan sponsored 
by the Haywood County Community Develop- 
ment Program. Of the enrolled male heads of 
households who had annual net cash incomes 
of less than $1,500, 2 of every 3 had enrolled 
with the community group program. Although 
health insurance enrollment among farmers 
and other workers in nongroup employment, 
as well as male heads of households with low 
incomes, was still relatively low in the four 
rural communities in the study, the community 
development program’s particular success in 
enrolling many of them encourages further 
efforts. 


Conclusions 


What do these data, mean ? What are the im- 
plications of this study ? First, the results are 
sufficiently fruitful to indicate an area for fur- 
ther research. Several similar studies are nec- 
essary, however, before the results can be con- 
sidered conclusive. The data in this single 
study appear to be sufficiently pointed to wai- 
rant consideration of possible action along 


three lines. 

1. Voluntary health insurance carriers may 
need to reexamine their concept of “group.” 
Groups of many kinds that do not charge dues 
or maintain membership rolls are found m com- 
miuuties. Such loealiey gcoups 

hoods and communities, when sufficiently or 
1 • cl' „nv be the means of reaching families 

Uvhmhi open-country communities that are de- 
1 * noon agriculture for a livelihood, as 

in many State la- and 


administrative interpretations that relate to 
voluntary health insurance. In selecting per- 
sonnel for selling and maintaining insurance in 
rural communities, carriers ma.y need to con- 
sider this change in concept. 

2. The implication of these data appears to 
bo clear-cut for community leaders interested in 
health matters. Efforts in the direction of com- 
plete community organization, as contrasted 
with another special-interest group in health, 
appear to be fruitful for exploration. This 
seems to be a way of arriving at a “group ’ so 
as to take advantage of a group basis for volun- 
tary health insurance. Also, this procedure 
opens channels of communication and uses so 
cial control techniques which are not possible 
under many other conditions. Through this 
procedure, some open-country families can be 
reached more adequately than through moie 


specialized groups. 

3. In training public health personnel, as 
veil as personnel of other agencies functioning 
n rural areas, institutions may need to alter 
heir training programs to include, or expanc , 
immunity organization principles, P 10C ® 
hues, and techniques. Professional personnel 
mist give more attention to leadership trail 
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Table 2. Diphtheria cultures classified according to type, received from four areas of Georgia, 

October 1948— June 1954 


Area 

! 

Total ■ 
cultures 

Gravis 

j 

Mitis 

Mini- 
mus j 

Inde- 

termi- 

nate 

Num- 

ber 

1 

j Percent 

Num- 

ber 

i 

Num- 

ber 

i 

Nu in- 

Total for State, | 

927 

393 

42. 3 

413 

105 

16 

• - 

Hall County 

169 

154 

91. 1 

14 

0 

1 

Adjacent counties,. 

70 i 

48 

68. 6 

17 

2 

3 

Other counties in north Georgia.. 

372 

165 

44. 4 

177 

22 

8 

Counties in central and south Georgia .. 

316 

: 

26 1 

8.2 ! 
i 

205 

1 81 

4 


of the immediate family but not from the pa- 
tient. In 12 of these instances, cultures were 
gravis in character and 1 was indeterminate. 

Immunization Status 

The immunization status of 96 diphtheria 
patients (1949-53) was obtained from their 
clinical records. Patients recorded as having 
received one or more doses of an immunizing 
agent were separated into two groups : (a) those 
who had received at least 3 doses of an antigen, 
the last one within 3 years of the date of ill- 
ness; and (i) all others who had received at 
least 1 dose. The first were considered to rep- 
resent immunization failures while in the sec- 
ond group protection was classed as inadequate 
or lapsed. 

Information as to prior immunization was 
available for all but 14 of the 96 cases. The 
findings are sumarized below. 

Immunization Number cases 

X°ne 4S 

inadequate or lapsed 27 

Immunization failure 7 

Unknown 2 4 

Of the 27 patients for whom immunization 
"'as recorded as being inadequate or lapsed, 5 
had received one dose and 3 had received 2 doses 
of alum-precipitated toxoid within 3 years of 
the date of illness. For the remaining 19, there 
" as an interval of more than 3 years between 
t ie date of the last inoculation and the onset of 
illness. 

I he 34 patients in the innoculated group in- 
v «l. 71, No. 5, May 1956 


eluded 12 preschool and 22 children of school 
age, 7 boys and 27 girls. This apparent sex 
difference may be of some significance since a 
similar preponderance of cases among girls in 
inoculated groups has been reported by other 
workers (4) - 

In the unimmunized group there were 36 
preschool and 10 school-age children and 2 
adults above age 30. Of these 4S patients, 25 
were males and 23 females. 

Four of the 96 diphtheria patients died. 
Hone of the four had received an immunizing 
agent. 

Active Immunization 

In April 1953, a study was made of the extent 
to which active immunization was being: ern- 
ployed in Hall County. For that purpose, a 
10-percent sample of recorded live births dur- 
ing 1948-51 was obtained by selecting every 
10th name from an alphabetical list prepared 
by the Georgia Division of Vital Statistics. 
The names appearing in the sample were 
checked against the records of the Hall County 
Health Department. Those not appearing in 
the files were checked against the records of 
three pediatricians. The remaining names 
that failed to appear in the physicians’ records 
were arranged alphabetically, and a 20-percent 
sample was obtained by selecting every fifth 
name. The homes of the selected children were 
visited. If there was a history of prior im- 
munization, the name of the physician admin- 
istering the inoculations was obtained and his 
office was visited. A child was included in the 
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Table 1. Average annual morbidity and mor- 
tality rates per 100,000 popu/afion for Hall 
County and for Georgia, 1935-53 


Years 

Georgia 

Hall County 

Mor- 

bidity 

Mor- 

tality 

Mor- 

bidity 

Mor- 

tality 

1935-39 ... 

! 

35. 3 

3. 9 

31. 0 

3. 0 

19-10-44 

18. 4 

1. 7 

35. 0 

1. 7 

1945-49 

! 14. 1 

1 1. 2 

6G. 7 

2. 6 

1950-53 

0. -4 

. 4 

2S. S 

2. 4 


Hull County, the white and Negro rates are 
not considered separately. Until recently, the 
reported incidence of diphtheria in the white 
population was considerably above that for the 
Negroes. The rate for the white population 
has declined more rapidly, however, and since 
1952 it has been slightly below the rate for 
Negroes. 

The age distribution of diphtheria in Ilall 
County does not diil'er appreciably from that 
of the State. At present in Georgia approxi- 
mately So percent of all cases are reported in 
children below the age of 15 years, the highest 
rate being observed in the group 5 to 9 years old. 

During the 5 -year period 191.9-53, diphtheria 
occurred in all sections of the count}' with rela- 
tive frequency. Of the 96 cases reported for the 
period, 2S occurred in Gainesville and 68 in the 
remainder of the county. The average annual 
rates per 100,000 population for the 2 areas were 
46.9 and 48.2, respectively. No undue concen- 
tration of cases was apparent in any particular 
occupational group. In keeping with the sea- 
sonal rise in incidence observed throughout the 
State, 50 percent of the cases were reported in 
October and November. 


Diagnostic Criteria 

To evaluate the criteria of diagnosis, we re- 
viewed the records of the 96 cases of diphtheria 
reported during 1949-53. Primary considera- 
tion was given to: (a) the occurrence of a fe- 
brile illness of several days’ duration; (b) evi- 
dence of a localized infection as indicated by a 
membrane in the throat, laryngeal involvement, 
nr both- and (c) laboratory studies. In ap- 


and constitutional symptoms and the laboratory 
findings were consistent with a diagnosis of 
diphtheria. Some patients were described as 
having a febrile illness, sore throat, and a posi- 
tive culture, hut they lacked a typical mem- 
brane. In the remaining cases, the diagnosis 
was based on clinical grounds, characteristically 
on the appearance of the membrane. Appar- 
ently, the diagnostic criteria in Hall Comity 
were comparable to those in other areas of the 
State. 

Cultures 

Since October 1D4S all virulent diphtheria 
cultures received by the central laboratory of 
the Georgia Department of Public Health have 
been forwarded for typing to the Laboratory 
Branch of the Communicable Disease Center, 
Public Health Service. And since July 1950 
virulent cultures received by the branch labo- 
ratories have also been forwarded for typing. 

A total of 927 virulent cultures were sub- 
mitted for typing from October 194S through 
June 1954. This figure represents the num- 
ber of persons from whom cultures were re- 
ceived, and it includes only actual cases and 
intimate contacts. 

The different types of Corynebacterium 
iliphtheriae found in the various areas of the 
State are shown in table 2. The classification 
method is the one used by Frobisher (3). 
Gravis strains predominated in north Georgia, 
particularly in Ilall and adjacent counties, but 
comprised only a small proportion of the cul- 
tures received from central and south Georgia. 

The area designated as north Georgia repre- 
sents approximately the northern two-fifths of 
the State. It includes 59 counties, 9 of which 
are contiguous with Hall County. 

Of the cultures received from Hall Count}, 
approximately one-third were obtained from 
clinical cases and the remainder from house 
hold contacts. In numerous instances, unfor- 
tunately, cultures from hospitalized patients 
were not forwarded for typing to the Georgia 
Department of Public Health. Of the 96 cases 
reported during 1949-53, cultures were receive 
from 55, and, of these, 52 were gravis and 
were mitis. In 13 additional instances, cul- 
tures were received from one or more membeis 
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children in the South (5, 6 ) , the proportion of 
Schicfc-negatives was also found to be high, 
even among those who had never received an 
immunizing agent. Similarly, in Schick sur- 
veys of young men entering the armed services 
(7, S), the frequency of positives among men 
from the South has been lower than among 
those from most other areas of the country. In 
view of the findings in previous surveys, the 
results in Hall County are not surprising when 
considered in connection with the high diph- 
theria morbidity and the extent of artificial 
immunization. 

Discussion 

The continued high incidence of diphtheria 
in Hall County is of interest in view of the 
general decline experienced throughout the Na- 
tion and in most areas of Georgia. Although 
it is conceivable that a variety of factors may 
have contributed to the Hall County experience, 
this study has been concerned primarily with 
the extent of active immunization, the prevail- 
ing strain of Gory neb act erium diphtherias, 
and the frequency with which clinical infections 
occurred among the immunized. 

Hall County has had an organized health de- 
partment for more than three decades and dur- 
ing most of that time immunization against 
diphtheria has been stressed by health officials 
and physicians alike. That the program has 
been reasonably successful in reaching a large 
proportion of the preschool population is in- 
dicated by the results obtained in checking a 
sample of live births against available immuni- 
zation records. Although the estimates based 
on that sample cannot be readily compared 
with those reported from other areas in the 
past, immunization apparently has been used 
more extensively in Hall County than in nu- 
merous other localities ( 9-11 ), which have ex- 
perienced a far lower incidence of diphtheria 
for a number of years. Obviously, the Hall 
County experience cannot be attributed solely 
to a lack of interest in active immunization. 
On the contrary, the incidence of diphtheria 
has continued at a high level despite a well- 
organized immunization program. 

On the other hand, the evidence indicates 
that the use of a diphtheria antigen afforded 


an appreciable degree of protection when rec- 
ommended schedules were followed. In view 
of the proportion of children who had received 
an immunizing agent, GO percent by the age 
1 year and almost 100 percent by the age of G 
years, it is apparent that clinical infections 
were observed much less frequently among those 
who had received one or more inoculations. 
Moreover, of the infections observed in the inoc- 
ulated group, the great majority occurred fol- 
lowing inadequate dosage or after protection 
had been permitted to lapse. 

It is possible that the high diphtheria in- 
cidence in Hall County may be associated with 
an unusually aggressive strain of C. diphtheriae. 
Since October 1948, when routine typing was 
begun, more than 90 percent of the cultures 
from that county and almost 70 percent of the 
cultures from neighboring counties have been 
gravis strains. The findings are in sharp con- 
trast to the diphtheria flora usually encountered 
in other areas of the United States (12-14). 
Moreover, the serologic studies reported by 
Hermann and Parsons (15) indicate that the 
gravis strains isolated in north Georgia are 
closely related antigenically. 

However, the clinical manifestations of the 
disease have not been unusual and case fatality 
rates have not been excessive, even among the 
unimmunized. 

The association of a gravis strain with the 
continued high incidence of diphtheria in Hall 
County is not necessarily peculiar to that type 
of O. diphtheriae. Presumably, other types 
might be involved elsewhere in similar situ- 
ations. 

Summary 

From 1935 through 1953, the incidence of 
diphtheria in Hall County failed to decline in 
spite of a well-organized immunization pro- 
gram. 

A study based on a sample of live births in- 
dicates that at least 60 percent of the inf ants 
born in the county receive air immunizing agent 
by the age of 1 year. By the age of 6 years, 
the figure approaches 100 percent. 

A review of the diphtheria cases reported 
during the period 1949-53 indicates that active 
immunization afforded an appreciable degree 
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inoculated group only if an immunization rec- 
ord was oji file. Those, who had moved from 
the county were considered unimmunized. In- 
fants who had died prior to the study were not 
excluded from the tabulations. 

The 10-percent sample of live births for the 
period, 1948-51, included 395 names. The rec- 
ords of the Hall County Health Department 
and those of three pediatricians showed that 
239 had received one or more doses of a diph- 
theria antigen. In 192 instances, the inocula- 
tions had been given during the first year of 
life. Since a considerable period of time is re- 
quired in administering multiple doses of an 
antigen, the date of the first inoculation was 
used. 

For the most part, a combined diphtheria- 
tetanus-pertussis antigen had been adminis- 
tered, although during IMS and 1949, the pri- 
mary series sometimes consisted of 2 doses of 
alum-precipitated toxoid. Of the 239 Infants 
for whom immunization records were on file, 
ISi had received at least 3 doses of a combined 
antigen; 37 had received 2 doses of an antigen, 
chiefly ahuu-precipitated toxoid, and 18 had 
received only 1 dose. 

There remained 150 names which did not 
appear among the immunization records. As 
stated previously, a 20-percent sample was ob- 
tained, and the 31 children in the sample were 
visited. A history of prior immunization was 
obtained for 12 children and verified by a visit 
to the physician’s office. Of this group, 9 had 
been inoculated during the first year of life. 
For 12 children, there was no history of prior 
immunization and 7 families had moved from 
the, county. 

The proportion of Hall County children born 
durum 1948-51 who had received an immuniz- 
ing agent during the first year of life was esti- 
mated as : 

percent. 


The estimates of 68.3 percent for the second 
and 74.4 percent for the third year of life were 
similarly prepared. 

■the inoculated group included only children 
immunization records, and since infant, 
vho died were not excluded and those who had 
moved from the county were considered no- 


immunized, the actual immunization rate prob- 
ably exceeded the estimated figures. 

By the age of 6 years, the proportion of 
inoculated children in Hall County approached 
100 percent. Prior immunization against 
diphtheria is a requirement for entrance to 
school, and although the regulation is not 
rigidly enforced, comparatively few children 
fail to comply with it. It is also routine prac- 
tice for representatives of the health depart- 
ment to visit the schools in the fall and to ad- 
minister recall doses to those in the lower grades 
who have not received one within 3 years. 


Schick Tests 

In December 1953, the children in 1 Negro 
and 2 white schools were Schick tested. The 
test group included 1,838 children ranging in 
age from 6 to IS years. Both urban and rural 
areas were represented. Tests were made by 
injecting intradermally into the forearm 0.1 cc. 
of an appropriate dilution of a standard diph- 
theria toxin. Control tests were not employed. 
Readings were made on the sixth day and doubt- 
ful reactions were read as positive. Since the 
findings in each school group did not differ ap- 
preciably, they' were considered together 
(table 3). 

Even assuming some margin of error in con- 
nection with the technique employed, it is ap- 
parent that comparatively few school children 
in Hall County' are Schick positive. This ob- 
viously implies an unusual immunization rate, 
either natural or artificial, or both. . 

In a number of previous surveys of school 


Table 3. Number and percent of positive Schick 
tests by age. Hall County, Ga., December 
1953 


Age (years) 

Num- 

ber 

tests 

Num- 

ber 

posi- 

tive 

Per- 

cent 

posi- 

tive 


1, S38 
412 
351 

106 

5.7 
6.5 
4. 5 

6-7 - 

S-9 

27 

16 

io-ii 

37 9 

20 

0 . - 

12-23 

316 

IS 

D. ^ 

7. 4 

14-15 ~ - 

227 

17 

16-lS 

153 

S 
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Questions put to homemakers in Rochester and Syracuse, N. Y evoke 
a striking relation between knowing and doing. 


Nutritional Knowledge and Practices 

By CHARLOTTE M. YOUNG, Ph.D., KATHLEEN BERRESFORD, M.S., 
and BETTY GREER WALDNER, M.N.S. 


W HY are some people less well fed than 
they might he, even when their income 
is sufficient? A study in New York State dem- 
onstrated that in a number of families where 
there were dietary inadequacies lack of income 
was not the primary cause (1). May one expla- 
nation be that homemakers do not know what 
to feed their families to provide a nutritionally 
adequate diet? Studies in Richmond, Va., in 
1917 indicated that adequacy of family feeding 
might be related to the level of homemakers’ 
knowledge about food and nutrition (#). 

Public health workers, teachers, extension 
workers, and school lunch managers are inter- 
ested in determining what knowledge about 
food and nutrition the homemaker applies to 
feeding her family. On what nutrition sub- 
jects have we succeeded in educating the home- 
maker ? Where do we need to do better ? 
What problems do homemakers have in plan- 
ning, buying, or preparing food for their 
families? Do they seek help with these prob- 
lems? What kinds of help? Where has the 
homemaker obtained her present information 
on food and nutrition? 

In an attempt to answer some of these ques- 
tions, we studied the food and nutrition knowl- 


Dr. Young is professor of medical nutrition, Mrs. 
Berresfard was an assistant professor of public 
healtlr nutrition, and Mrs. Waldner teas formerly an 
instructor in the School of Nutrition, Cornell 
U niversity. 


edge and practices of cross-sectional represent- 
ative samples of homemakers in two upstate 
New York cities, Rochester and Syracuse, in the 
early fall of 1953. 

Survey Techniques 

Data were collected by trained interviewers 
directly from homemakers, that is, persons re- 
sponsible for planning family meals. The in- 
terview used pretested open-end questions. 
The interviewer recorded responses as nearly 
as possible in the homemaker’s words. Ninety- 
six questions were asked. An average inter- 
view lasted 1 hour. 

Sampling was directed by P. J. McCarthy, 
director of the Cornell University Statistics 
Center, Ithaca, N. Y. Within the city limits 
of Rochester, population 332, -iSS, and Syracuse, 
population 220,583 (1950), sample blocks were 
drawn with probability proportionate to size, 
based on the census of housing block statistics 
for 1950. All private dwelling units in the 
sample blocks were listed, and those to be in- 
terviewed were selected by a field supervisor 
in a central office in accordance with a sched- 
uled sample interval starting with a random 
number. Validation of the samples by com- 
parison with statistics from the 1950 census is 
reported in detail elsewhere (5). The educa- 
tional attainment level of the homemakers in 
the Syracuse sample was somewhat higher than 
that of Syracuse women reported in the 1950 
census. No single-person dwellings were used. 

Completed interviews in Rochester numbered 
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of protection. Of the cases observed among 
previously inoculated children, the great ma- 
jority 'occurred following inadequate dosage or 
after protection had been permitted to lapse. 

Since October 1948, more than 90 percent of 
the cultures received from Hall County have 
been gravis strains. In central and south Geor- 
gia gravis strains were encountered infre- 
quently. 

The clinical manifestations of the disease in 
Hall County have not been unusual. 
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Warns Against Hoxsey Treatment 

An official public warning against use of the Hoxsey treatment 
for internal cancer was issued April 4, 1950, by the Food and Drug 
Administration. 

The warning was based on the finding by the United States Court 
of Appeals for the Fifth Circuit that the treatment ivas worthless. 

Analysis of the contents of the liquids and pills issued by the Hoxsey 
clinics at Dallas, Tex., and Portage, Pa., showed no value in the cure of 
cancer and that they contained potassium iodide, a. compound which lias 
been indicated as one that may accelerate growth of some cancers. In 
addition, the Food and Drug Administration, despite a thorough stud}', 
stated it haxl not found a single verified cure of internal cancer effected 
by the Hoxsey treatment. 

‘ An injunction obtained October 26, 1953, prohibits the shipment of 
Hoxsev “medicines” in interstate commerce if the labeling represents, 
suggests, or implies that they are effective in the treatment of any type 

of internal cancer. 
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could not do so for any group, no knowledge , 

and those in between, “some knowledge. 

The conventional foods, such as meat or meat 
substitutes and potatoes and other vegetables 
and fruits, were mentioned for inclusion in 
meals by almost all of the homemakers. Only 
a few in the study mentioned items more likely 
based on nutritional knowledge than custom. 

None of the homemakers mentioned all 7 of 
the basic food groups; only 3 percent named 
6 of them; an additional 12 to 14 percent, 5. 
The great majority mentioned only 3 or 4 
groups. 

Only one-third to one-lialf of all the home- 
makers had enough knowledge to give correct 
reasons for inclusion of any of the food groups, 
Again meat or meat substitutes, potatoes and 
other vegetables and fruits, and the milk group 
were best known. Only 3 to 6 percent of the 
homemakers knew a reason for including vita- 
min C-rich fruits; 7 to 10 percent, carotene- 
rich fruits and vegetables ; 4 percent, butter or 
fortified margarine; 16 to 19 percent, bread, 
flour, or cereals. 

Assessment of nutritional knowledge was 
based on the number of food groups for which 
each homemaker could give a correct reason 
for inclusion in her family’s meals. Nineteen 
percent of the Rochester and 30 percent of the 
Syracuse homemakers gave evidence of an ade- 
quate knowledge as defined in this study; 32 
and 36 percent, some knowledge; 34 and 49 
percent, no knowledge. 

Approximately one-fourth of the homemak- 
ers in both cities defined a balanced diet in 
such a way as to show the expression was mean- 
ingful to them. Two-thirds to three-fourths 
of the homemakers said they had never heard 
of the basic seven. Only 10 to 20 percent who 
had heard of the term could name at least one 
of these food groups. 

The percentage of homemakers in each city 
who could name possible nutritional substitutes 
for each of three basic foods is shown in table 
2. Again, the meat group was best known. 

The younger and better educated homemak- 
ers definitely displayed more knowledge of nu- 
trition than the older and less well educated. 
Since age and educational level proved to be 
closely associated, it was felt that educational 


level was the determining factor. There was 
no consistent relationship between family in- 
come level and the homemaker’s knowledge of 
nutrition. What income influence appeared to 
be present was found to be due largely to edu- 
cational differences. This finding _ occurred 
when the income and educational influences 
■were segregated by two-way tabulation for any 
given measure of nutritional knowledge. De- 
tails of these relationships and supporting data 
are reported elsewhere (4) . 

In Rochester there were 35 percent and in 
Syracuse 40 percent of the homemakers who re- 
ported they had “studied about what to eat.” 
Most of them had studied the subject in public 
school. Only a few reported study under other 
circumstances such as courses offered by the 
Red Cross, home bureau, and cooking schools. 
Regardless of which measure of nutritional 
knowledge was used, a higher percentage of 
homemakers who had studied about what to 
eat had some knowledge of nutrition which was 
lacking in those who had not studied. 

Performance 

In relating the performance of the home- 
maker in feeding her family to her knowledge 
of nutrition, we considered: (a) recall by the 
homemaker of foods served her family in the 
previous 24 houi’S and whether or not the meals 
had been typical; (b) recall of beverages (sep- 
arately for children and adults) served at each 
meal; and (c) quantitative information ob- 
tained by the homemaker’s recall of the amounts 
of certain key foods used during the previous 
week. 

Family income and age and education of the 
homemaker were related to performance, and 
nutritional knowledge was related to perform- 
ance on a group basis. The practices of home- 


Tabte 2. Percentages of homemakers with 
knowledge of correct nutritional substitutes 
for three basic foods 


Basic food 

Rochester 

Syracuse 

Meat, fish, or poultry 

61 

63 

Milk - 

35 

44 

Citrus fruit 

28 

35 

i 
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Table 1. Percentages of homemakers who named and understood why given foods should be 
served with each meal, and percentages using such groups in the previous 24 hours 


Naming as necessary- 
meal components 


Giving reason 
for inclusion 


Using in past 
24 hours 


Basic food groups 


Rochester 


Syracuse 


Rochester 


Syracuse 


Rochester 


Syracuse 


Meat, fish, poultry, etc -- 

Potato, other vegetables and fruits 

Milk, cheese, ice cream 

Bread, flour, cereals 

Leafy, green, or yellow vegetables.. 

Butter or fortified margarine 

Citrus fruit, tomato, cabbage 


97 

96 

CS 

55 

13 

12 

9 


96 

95 

58 

52 

17 

13 

9 


36 

34 

31 

16 

7 

4 

3 


50 

46 

32 

19 

10 

4 

6 


99 

92 

82 

99 

65 

78 

72 


99 

93 

87 

99 

60 

74 

71 


331 ancl in Syracuse, 315, representing in each 
city 63 percent of tlie sample drawn. The dis- 
position of the rest of the sample drawn in- 
cluded 12 -percent refusals in Syracuse and 14 
percent in Rochester. The most frequent rea- 
sons given for refusals were “not interested,” or 
“too busy,” but they also included serious ill- 
nesses or recent deaths in the families, inability 


to speak English, apparent mental incompe- 
tency, and refusal to answer the door. The re- 
maining 25 and 23 percent of the sample drawn 
were accounted for almost equally by single 
person dwellings and by families not at home 
on at least three interview attempts at different 
times of the day and evening. 

Responses to various pai'ts of the question- 
naire were tabulated and related to the follow- 
ing factors: age group of the homemaker, her 
level of formal educational attainment, whether 
or not she had ever “studied about what to eat,” 
and family income level. The age groups used 
included the following: young (under 40 years 
of acre), middle-aged (40 to 60), and older 
(over 60) . Homemakers were grouped in three 
levels of educational attainment— those who 
had not attended high school, those who had 
attended but not completed high school, and 
S school graduates. Divisions used for 
family income level were under $3,500, $3,500- 
o i 099 and $ 5,000 or over. 

^ The homemaker’s Jmontalge was assessed ao- 
c Jd ng to her response to a number of goes- 

Slntrof^sOd^ioctuded* Why 
dees jour family need that! 


2. Maybe you have heard or read about a so- 
called balanced diet. What does a balanced 
diet mean to you ? 

3. Do you know what is meant by the “basic 
seven”? What are the groups in the “basic 
seven” ? 

4. What other foods could be used in place 
of milk ? When you do not wish to serve meat, 
fish, or poultry, what foods do you tlnnk you 
can serve in their place and get some of the same 
food value? When you do not have oranges 
or grapefruit is there anything you can serve 
that would give you about the same food values . 
What? 


lutritional Knowledge 

Response to the question of what should be 
acluded in the family’s meals each day is shown 
a table 1 . If a homemaker named an impor- 
ant nutrient contribution or nutritional unc 
ion served by the food group mentioned, the 
iterviewer credited her with giving a coire 
eason. For example, in answer to questions 
bout why meat and milk should be seive . eac 
ay, typical correct replies might include. 
Meat — “because it has lots of iron or be- 
ause it builds good red blood” or “protein o 

because it builds muscle.” «v 

Milk — “for strong bones ancl teeth or 

ause it has lots of calcium.” „ 

In contrast, replies such as ‘ good foi y > 
to grow,” “because we like it,” or “need h 
rere not interpreted as indicating spec 
ritional knowledge. Those who could gn e a 
orrect reason for three or more groups 
aid to have “adequate knowledge , those who 
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Differences were evident in the groups tvhcre 
knowledge might be expected to be causative. 
Of homemakers who had an adequate knowl- 
edge of nutrition, those who used all seven 
of the basic food groups in their meals were a 
far greater proportion (48 percent) than of 
those with no knowledge (31 percent) . Also, 
more homemakers with an adequate knowledge 
(76 percent) served nutritionally good break- 
fasts than did those with some or no knowledge 
(62 and 51 percent, respectively) . 

Knowledge of nutrition appeared to be re- 


lated to performance as measured in more 
quantitative terms also (table 5). There was 
a smaller percentage of homemakers with an 
adequate knowledge of nutrition in the cate- 
gory of those using less than 50 percent of 
their familys’ suggested needs for milk and 
citrus fruit. 

Food Problems and Help Sources 

The details on information obtained concern- 
ing the planning, buying, and preparation of 


Table 4. Percentages of homemakers in each category of nutritional knowledge using given food 

groups in previous 24 hours 


Food group 

Rochester 

Syracuse 

Level of knowledge 

None 



None 

Some 

Adequate 

Meat, fish, poultry - 

98 

99 

100 

100 

97 


Potato, other vegetables and fruits 

80 

93 

97 

92 

91 

96 

Milk, cheese, ice' cream 

71 

88 

95 

82 

90 

89 

Bread, flour, cereal 

99 

99 

100 

99 

100 

100 

Butter, fortified margarine.- - - .. -- - 

93 

93 

98 

97 

99 

97 

Leafy, green or yellow vegetables 

62 

65 

71 

61 

55 

66 

Citrus fruit, tomato, cabbage 

69 

74 

78 

59 

75 

81 


Table 5. Percentages of homemakers in each category of nutritional knowledge using adequate 
quantities of three given food groups during week 


Food groups and adequacy levels 

Rochester 

Syracuse 

Level of knowledge 

None 



None j 

Some 

Adequate 

Milk 




1 

1 

1 


Less than 50 percent of need *- .. _ - - 

27 

15 

H | 

21 ' 

21 

14 

At least 90 percent of need * 

30 

41 

35 ! 

37 | 

27 

30 

il/ea£ 



i 

1 



Two pounds per week per person over 10 vears of age 







and one pound per week per child under 10 years of 







n S e _ __ 

85 

90 

so 

84 ; 

87 

96 

Citrus fruit 






' 

Less than 50 percent of need 2 

25 

24 

8 

27 

OO 

15 

At least 90 percent of need 2 . - 

46 

51 

71 

41 ! 

41 

j 52 


* ^scd on 1 pint per day per adult; 1 quart per day per child. 

- Jiaicd on 1 serving citrus fruit or equivalent per day per person. 
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makers with little or no nutritional knowledge 
were compared witli those who had adequate 
knowledge. 

Ihe performance of the homemaker in feed- 
ing her family was considerably better than 
her knowledge (table 1). Homemakers who 
actually used each food group were more num- 
erous than those who mentioned that it should 
be included in the meals or those who knew 
why. However, the food groups that were least 
well known were also least used. It would seem 
likely that for those groups where knowledge 
is necessary to appreciate the need for their in- 
clusion in the family meals, inclusion in the 
21-hour period was a matter of chance. Cer- 
tain food groups, such as meat or meat substi- 
tutes, potatoes and other vegetables and fruits, 
and bread, flour, or cereals, are included in 
most meals conventionally. Probably butter 
(or fortified margarine) was used more than 
the figures indicate. Its use may not have 
been recalled. The figures presented for food 
usage in the previous 21 hours are almost 
identical, with minor variations, to those ob- 
tained in urban and rural Virginia and in two 
rural school districts in New York ( 2 , 5 ) . 

Approximately 40 percent of both the 
[Rochester and Syracuse homemakers included 
all seven food groups in their menus. This fig- 
ure is lower than the 50 percent reported for 
urban Virginia ( 2 ) but similar to those reported 
for rural Virginia and rural New York ( 5 ). 

Milk was the usual beverage served at most 
meals for children. But in substantially all 
of the homes, it was not the usual beverage for 
adults at any meal. Only 13 percent reported 
it as one of the adult beverage choices at break- 
fast, 33 to 44 percent at noon, and 31 percent 
at night. 

A quantitative estimate of the adequacy of 
feeding practices with respect to four food 
groups is presented in table 3, with the bases 
used in evaluation of adequacy. In about one- 
fifth of the homes, less than half the suggested 
quantitative needs of the family were met for 
both the milk and citrus fruit groups. Again, 
practice is shown to be best witli regard to 
u«uae of the meat and meat substitutes group. 

Feeding practices did not vary so much with 
age and education as did levels of nutritional 
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Table 3. Percentages of households using ade- 
quate quantities of four given food groups 
during week 


Food groups and adequacy levels 

Itochestei 

L 

Syracuse 

Milk 



Less than 50 percent of need 

20 

19 

At least 90 percent of need 1 

34 

31 

Eggs 

One per day per person 

39 

33 

JL hree or more per week per person. 

98 

98 

Meal, fish, or poultry 

Two pounds per week per person 
over 10 years of age and one 
pound per week per child under 
10 years of age 

! 

91 

SS 

Citrus fruit, tomato, or juices 

Less than 50 percent of need 2 _. .. 

21 

20 

At least 90 percent of need 2 

51 

44 


1 Based on 1 pint per day per adult; 1 quart per 
day per child. 

2 Based on 1 serving of citrus fruit, or equivalent, per 
day per person. 

knowledge. However, the younger and more 
educated homemakers adhered to better prac- 
tices than did others. The level of educational 
attainment of those under study appeared to 
be the factor which was most consistently re- 
lated to adequacy of performance in feeding 
the family. Income effects, as was true for 
their relationship with knowledge, were consid- 
erably less consistent and of smaller magni- 
tude (£?). Homemakers who reportedly had 
studied about what to eat apparently served 
better meals, botli qualitatively and quantita- 
tively, to their families than those who had not 
studied. The quality of breakfast patterns also 
improved with the factors which affected otliei 
feeding practices ( 6 ). 

Knowledge and Action 

Adequacy of dietary practices appeared to be 
related directly to the level of the homemaker's 
nutritional knowledge. As knowledge in- 
creased, so did the percentage of homemakers 
who included certain basic food groups in the 
24-hour period (table 4), though differences 
were not large. 
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Repeated Pregnancy Wastage 


By F. J. SCHOENECK, M.D. 


P RECON CEPTIONAL study, treatment, 
and other medical attention for women 
whose pregnancies repeatedly end in misfor- 
tune have been accepted as a Rope of reducing 
pregnancy wastage. 

I have previously reported that a relatively 
small group of childbearing women account for 
a disproportionately high percentage of such 
wastage ( 1 ). Schlesinger and Alla way (2) 
state that the expectation of perinatal loss 
among women with a history of previous child 
loss was 2.7 times greater than among multi- 
parous women without such loss. They con- 
cluded : “This trend toward further narrowing 
of the problem of perinatal loss points to the 
need for increased concentration of research 
and public health services on the vulnerable 
group of women who present a history of pre- 
vious child loss.” Randall, and associates (3) 
state : “Wheirl all other f actors were disregarded 
and the outcome of the present pregnancy was 
compared among women with good obstetrical 
history and those with poor obstetrical history, 
abortion was found to have occurred 20 times 
more frequently when the previous obstetrical 
history was ‘poor’.” 

Other articles of the general nature of those 
quoted are appearing in medical literature, 
flie Syracuse Department of Health is report- 
ing here the pregnancy outcomes of a group of 


Dr. Schoeneck is the director of the bureau of 
maternal hygiene , Department of Health , Syracuse, 

n . y. 
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women selected specifically because of their 
poor obstetrical histories. 

Pregnancy Outcomes 

Clinical histories of these women have been 
gathered in the past 2 years from sources in 
and around Syracuse, N. Y. These sources in- 
cluded private records, completed prenatal 
clinic records, and histories obtained by public 
health nurses in patient interviews in connec- 
tion with the department’s current survey of 
pi'egnanc y outcomes. The histories were col- 
lected primarily as “matching controls” to com- 
pare with the histories of patients attending 
our local prepregnancy treatment clinic. 

The material consists of the obstetrical his- 
tories of 135 patients who had completed 653 
pregnancies (an average of 4.8 pregnancies per 
patient). There were 3 sets of twins among 
the 135 patients: 126 (93.3 percent) were white 
and 9 (6.6 percent) were Negro; 75 (55.5 per- 
cent) were private patients, and 60 (44.5 per- 
cent) were service cases. Eour patients, (2.9 
percent) had definite Rh problems. 

Outcomes of 653 pregnancies, according to 
the histories of these 135 patients, were : 

Number Percent 


Living babies 201 30. 8 

Term 141 21.6 

Premature 60 9. 2 

Unsuccessful pregnancies 452 69.2 

Postnatal deaths: 

Term 8 1.2 

Premature 64 9.8 

Stillborn 49 7. 5 

Abortions 324 49. 6 

Ectopic pregnancy...:. 7 1.1 
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food by homemakers are not reported here. 
However, it was found that family food shop- 
ping is done chiefly by homemakers, usually 
once a week. Most homemakers do not plan 
meals much ahead of time. More than 40 per- 
cent do their planning on the day of the planned 
meal or at the “last moment.” About two- 
thirds of the homemakers said they had a 
specific amount of money to spend for food each 
week or month. Ninety-two percent of the 
homemakers felt their families were fretting 
all the needed foods. 

One-third of the homemakers said they en- 
countered some difficulty in planning, buying, 
or preparing food for their families. Two- 
thirds of those who said they had problems de- 
sired help. Means of obtaining variety and 
planning to suit all of the family’s needs were 
mentioned most frequently. Budgeting, quick 
menus, food habits, and special diets also were 
cited as problems in the order named. 
Younger, better educated homemakers ex- 
pressed the need for help with more problems 
than did other’s. 

The homemaker ranked magazines and news- 
papers as the primary source for information 
on what to feed the family. Mothers and rela- 
tives were the persons most often mentioned as 
sources. Of professional persons, the greatest 
number of homemakers felt the physician had 
o-iven them the most information. Homemak- 
ers used recipes and information on food prep- 
aration more extensively than other kinds of 
material supplied. Next most frequently used 
was information on meal planning and the 
components of a balanced diet. 


Results of the study have been xepoited to 
public health, nutrition, education, and exten- 
sion groups in Rochester, Syracuse, and else- 
where. These have included legional public 
health and dietetic associations ; nutrition com- 
mittees; nutrition workshops for health, edu- 
cation, and welfare personnel; and workshops 
for school lunch personnel, for home economics 
teachers, and for extension workers. 
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Cancer in Ioiva 


i 


Of each 100,000 Iowa residents, 509 persons 
had cancer during 1950; 347 of these were 
first diagnosed during the year. Females had 
a slightly higher incidence rate than males. 
When adjustments are made for the age dis- 
tribution of the population, the Iowa incidence 
rate for all sites excluding sldn, 253, was 12 
and 9 percent below the respective figures for 
the combined 10 cities (286) and the 4 northern 
cities (277) recently surveyed by the National 
Cancer Institute of the Public Health Service. 
Much of this differential can be attributed to a 
lower rate in rural Iowa. The rate for urban 
Iowa agreed well with that reported for the 
four northern cities. 

In Iowa, 76 percent of the newly diagnosed 
cancer cases were confirmed microscopically. 
This was essentially the same as the combined 
figure from surveys of the 10 urban areas. 
The urban-rural differential in this respect was 
small-— 77 percent contrasted to 73 percent — 
which suggested about equal reliability of 
diagnoses in the two population groups. In 
view of the proportion of cases with micro- 
scopic confirmation in Iowa, it may be noted 
that most comparisons and inferences draAvn 
from the Iowa data remained essentially un- 
changed, whether based on total newly diag- 
nosed cases or solely on those meeting exacting 
diagnostic criteria. 

Among Iowa males, cancer occurred most 
frequently in the digesti ve system, skin, genital 
organs, buccal cavity, and respiratory system. 
Among females, the order was genital organs, 
breast, digestive system, and skin. The leading 
specific sites for males were prostate, stomach, 
large intestine, and lung; for females, breast, 
cervix, and large intestine. 

Incidence rates in the urban population were 
higher than in the rural population for such 
primary sites as lung, larynx, and cervix. 
Several lines of indirect evidence, based partly 


on examination of the data for internal con- 
sistency, support the hypothesis that these dif- 
ferences are real. There was little difference 
in the incidence of cancer of the corpus uteri, 
breast, prostate, and digestive system among 
urban and rural residents. 




MONOGRAPH 


No. 37 

The accompanying summary covers the 
principal findings presented in Public Health 
Monograph No. 37, published concurrently 
with this issue of Public Health Reports. The 
authors are with the National Cancer Institute, 
National Institutes of Health, Public Health 
Service, Bethesda, Md., and the Iowa State 
Department of Health, Des Moines, Iowa. 

Readers wishing the data in full may pur- 
chase copies of the monograph from the 
Superintendent of Documents, Government 
Printing Office, Washington 25, D. C. A 
limited number of free copies are available 
to official agencies and others directly con- 
cerned on specific request to the Public 
Inquiries Branch of the Public Health Service. 
Copies will be found also in the libraries of 
professional schools and of the major uni- 
versities and in selected public libraries. 


Haenszel, William, Marcus, Samuel C., and 
Zimmerer, Edmund G.: Cancer morbidity 
in urban and rural Iowa. Public Health 
Monograph No. 37 (Public Health Service 
Publication No. 462). 85 pages. Illus- 
trated. U. S. Government Printing Office, 
Washington, D. C., 1956. Price 20 cents. 
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Of the total of 653 pregnancies, 12 babies 
(l.S percent) had congential anomalies. Of 
201 living children, 3 (1.4 percent) had retro- 
lental fibroplasia. 

Unfortunately, the information available is 
not sufficiently complete to allow epidemiologi- 
cal analysis. Such an approach to each patient 
might establish whether these women have more 
in common than their obstetrical history. Iden- 
tification of such common factors is a step to- 
ward their elimination or control. 

There is some question in our minds about 
the complete reliability of the retrospective ob- 
servations of these women, but we are gathering 
data from our continuing study which we hope 
will provide clues for further preventive and 
remedial action. 

Reduction in infant loss and salvage of babies 
from unusual pregnancies have certainly not 
kept pace with the reduction in maternal mor- 
talities. Pregnancy salvage for the minority 
of unsuccessful patients is a challenge to the 
public health-obstetric-pediatric team. 

Comments 

"We subscribe to the current methods of cor- 
rection as exemplified by the present programs 
in New York City, Chicago, and New York 
State, outlined by Yankauer (,}) and by various 
other professional groups and health agencies. 
In general these programs aim at improving 
care during the prenatal, labor, and delivery 
periods, and pediatric care. 

Our previous studies in the field of unsuccess- 
ful pregnancies would seem to indicate that 
fetal salvage is essentially an obstetrical prob- 
lem (5). Hughes (6) in speaking of fetal 
salvage states: “Although we believe that all 
these standards should be carried out carefully ; 
that prenatal care should be improved ; that 
pediatric care after birth should be made bet- 


ter 1 , we are of the opinion that in order to re- 
duce the infant death rate to a new low in this 
country, we must take a more specific approach 
to the problem.” 

One example of a specific approach is the 
preconceptional study and prophylactic treat- 
ment of women with a history of repeated un- 
successf ul pregnancies, as carried out by Hughes 
and his group in Syracuse. Many other types 
of study are necessary to cope with the ob- 
stetrical complications so often associated with 
abortion or fetal loss. 

Public health activities can play important 
roles in such a program. As an example, in 
Syracuse we are trying to find women who have 
or probably will have unsuccessful obstetrical 
experiences so that they may be studied and 
perhaps helped to bear healthy babies. 

Women with habitual pregnancy loss should 
be recognized as having specific problems 
worthy of consideration from all interested 
medical groups. 
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Does the nitrification of soil contribute to methemoglobinemia, one 
cause of infant mortality ? A survey of soil and water in southern 
Minnesota explored the possible relationship. * 


Soil Nitrification and Nitrates in Waters 

By EDWIN L SCHMIDT, Ph.D. 


V ERY young infants, usually less than 2 
months old, may acquire methemoglobine- 
mia as a result of ingesting water high in ni- 
trates. The ingested nitrate may oxidize a por- 
tion of the hemoglobin to methemoglobin with 
consequent loss in oxygen transport and oxygen 
exchange in the blood; if severe, the anoxemia 
may produce serious effects, and death may 
occur. 

Cases of methemoglobinemia induced by well 
waters high in nitrates have been reported prin- 
cipally in the midwestern United States and the 
central Provinces of Canada (1, %) . Although 
the high nitrate content of most of the wells 
studied apparently was associated with nearby 
sources of pollution, the origin of the nitrates 
that accumulate in ground waters was not al- 
ways clear (2) . Several writers have suggested 
that nitrate formation in normal agiicultural 
soils may contribute significantly to nitrate ac- 
cumulation in rural well waters (1, 3-5 ) . This 
suggestion merits further consideration, since 
the peculiar geographic distribution of the dis- 
ease in the United States corresponds roughly 
to the belt of highly productive Chernozem and 
Prairie soils. 

Nitrates are found in soils as a result of the 
activities of the soil microflora. Nitrogen 
reaches the soils principally in organic form as 


Dr. Schmidt is associate professor in the department 
of bacteriology and immunology and in the depart- 
ment of soils, University of Minnesota. 


a part of plant and animal residues, and in this 
form it is subject to attack by a large and di- 
versified group of soil micro-organisms. As the 
result of microbial action the nitrogen added 
originally in organic complexes is transformed 
into new organic combination as a constituent 
of microbial protoplasms, and the excess beyond 
cell needs is converted to the inorganic ammo- 
nium form. A first prerequisite of high nitrate 
production is the occurrence of nitrogen in the 
ammonium form. 

Ammonium nitrogen is transformed rather 
rapidly under appropriate soil conditions by the 
activity of the specific autotrophic nitrifying 
bacteria of the genera Nitrosomonm and Nitro- 
bacter. These organisms derive their energy, 
respectively, from the oxidation of ammonium 
to nitrite and the oxidation of nitrite to nitrate. 
Many soil factors influence the activity of the 
nitrifiers, but it is well established that the most 
fertile soils generally promote the most active 
nitrification. 

To obtain information regarding the possible 
relationship between nitrate accumulation in 
waters and nitrate production in soils associated 
with those waters, a survey of soil nitrification 
was undertaken in the methemoglobinemia re- 
gion of Minnesota in 1951. This survey was 
made possible by a grant from the Minnesota 
Department of Health. 

Organization of the Survey 

The areas included in the survey were located 
in Renville, Nobles, Rock, and Slower Counties 

# 
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Excluding cancers of the lymphatic tissue and 
the hematopoietic system, two-thirds of the 
newly diagnosed cancers were localized at time 
of diagnosis. One of four had spread to adja- 
cent tissue or regional lymph nodes, and 1 of 10 
had metastasized' to remote tissues. More 
cancers in males were diagnosed while localized 
(71 percent, excluding lymphatic tissue and 
hematopoietic system) than in females (63 
percent) . Tliis resulted not from a systematic 
sex differential for certain sites but from the 
preponderance of breast cancer among women, 
for which the probability of early diagnosis has 
been relatively poor. The greatest variable in 
stage at diagnosis was shown with regard to 
primary site. To illustrate, only 49 percent 
of cancers involving the digestive system were 
diagnosed while localized compared to SC 
percent for buccal cavity. In general, the 
proportion of localized cases was higher for 
the more accessible sites. 

Of every 100 residents with newly diagnosed 
cancer in Iowa, 75 were alive 6 months after 
diagnosis, and 06 were still alive after 1 year. 
There was no difference in the urban and rural 
experience with respect to survival. Stage at 
diagnosis had the most pronounced effect on 
survival rates. Of cancer cases diagnosed 
while localized, SI percent survived 12 months 
as contrasted to 45 percent of those with 
regional involvement and 27 percent, with 
remote metastasis. Uterus and large intestine 
are among the sites exhibiting the greatest 
range in survival rates for cases in early and 
late stages. Survival rates for certain sites, 
such as pancreas and lung, are extremely poor 
even when diagnosed early. 

With respect to primary site of cancer, 
agreement between data on medical records 
and on death certificates was good. For most 
primary sites, comparisons between urban and 
rural areas based on incidence and mortality 
rates were in close agreement. 


Morbidity data reported from Denmark gen- 
erally show findings similar to those from Iowa 
with respect to urban-rural differentials. Both 
showed substantial differentials in incidence 
for all sites combined (exclusive of skin, lym- 
phatic tissue, and hematopoietic system) . For 
rn „ a „d bronchus, both sets of data exhibited 
HSi mo K pronounced nrtan-vnrnl drlteren- 


tial among males. They agreed on two dis- 
tinct urban-rural patterns for cervix and corpus 
uteri. Neither the Danish nor Iowa data 
supported impressions of higher skin cancer 
incidence rates among rural populations as 
reported in medical textbooks. 

The age and sex patterns of cancer incidence 
in Iowa conformed generally to those reported 
from morbidity surveys elsewhere. Incidence 
of cancer increased rapidly during late adult 
life for both sexes. Although female rates for 
all ages combined exceeded those for males, 
females experienced lower rates at ages under 
10 and over 65. 

Although most cancers tend to appear in 
late adult life, some forms occur relatively 
frequently among young people. Less than 
5 percent of the newly diagnosed cases in Iowa 
occurred among persons under 35, whereas 
one- fourth of cancers of the brain and endocrine 
glands, not elsewhere classified, and one-fifth of 
those in the skeleton and hematopoietic system 
were in this age group. 

Carcinoma constituted 86 percent of the 
newly diagnosed, microscopically confirmed 
cases of cancer in Iowa, a figure in close agree- 
ment with that from the 10-city morbidity sur- 
veys. Within Iowa there was no difference in 
this respect between urban and rural residents. 
Adenocarcinoma was more frequent among 
females, whereas epidermoid carcinoma was the 
leading type among males. One site — breast- 
accounted for much of the preponderance of 
adenocarcinomas among females. Leukemia 
was the most frequent histological type en- 
countered at ages under 15. Thereafter, car- 
cinomas became increasingly predominant. 

During 1950, 6,979 cancer patients were 
hospitalized for a total of 159,316 days, an 
average of 23 days per patient. The average 
length of stay did not differ for patients fiom 
urban and rural areas. Cancers of the diges- 
tive system alone accounted for about one- 
third of the total hospital days. Of the newly 
diagnosed resident cases, 59.2 percent were 
hospitalized within 1 year after diagnosis. 
The first course of hospitalization for newly 
diagnosed cases accounted roughly for three 
fifths of the total hospital days devoted to 
cancer treatment. The average duration of 
first hospitalization was 20 days. 
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considered in connection with certain condi- 
tions at tire time of sampling. The first sam- 
pling in Renville County, in early July, 
followed a period of about 3 weeks of abnor- 
mally heavy rainfall. The excess rainfall had 
caused standing water in some fields, drowned- 
out areas in corn, alfalfa, and bean fields, and a 
water table within 30 inches of the surface in 
many places. At the time of the second sam- 
pling, late in August, more normal conditions 
of rainfall prevailed. Both rainfall and crop 
development conditions were altered markedly 
between sampling periods. The nitrate con- 
tent of the water supplies was lower and that 
of the surface soils was higher at the time of 
the second sampling. It is likely that the high 
rainfall prior to the initial sampling leached 
large quantities of nitrates from the surface 
soil at a stage of crop development that made 
relatively small nutritional demands on the 
nitrates of the soil. Much of the nitrate 
washed from the surface soil might well have 
contributed to that of the ground water supply. 


Similar variations with rainfall conditions 
were observed in Rock and Nobles Counties, 
although the nitrate concentrations fluctuated 
less. In these counties, initial samples were 
taken after several weekq> of near normal 
weather, whereas the second samples were 
taken soon after a short period of heavy rain- 
fall. The variation noted in the nitrate con- 
tent of the same well water is in agreement with 
the observations of Siemens and Mallett ( 9 ). 

The data concerning the relationship be- 
tween the nitrifying capacity of the soils and 
the nitrate concentration of the water supplies 
near those soils are summarized in table 4. 
The water supplies are grouped according to 
their nitrate content. 

Soils that were obviously contaminated with 
organic nitrogen by livestock had the highest 
nitrifying capacities. These soils represented 
barnyards or the feeding lots so common in 
southwestern Minnesota or areas that so closely 
adjoined them as to be influenced by the or- 
ganic nitrogen present. As can be seen in table 
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of southwestern and south central Minnesota. 
The first three of these are among the counties 
in the State that reported the largest number of 
methemoglobinemia cases in the period 1947-49, 
according to the import of Rosenfield and Hus- 
ton (5) . Mower County is about 100 miles east 
of the principal methemoglobinemia region de- 
scribed in that report. 

Starting points for studies in each county 
were selected on the basis of records on file at 
the Minnesota Department of Health. Each 
initial site was a farm that, according to the 
health department’s field studies of infant met- 
hemoglobinemia, had a high nitrate water sup- 
ply. Following the survey of the initial site, 
additional sites in the same section and in ad- 
joining sections were examined. 

The survey of a given site centered about the 
water supplies of that site. In addition to farm 
wells, field tile drains that were carrying water, 
rural school wells, springs, and streams in the 
vicinity were included in the survey. A quali- 
tative test for nitrate, with diphenylamine solu- 
tion, was made at the site. Information was 
sought concerning such features as location, 
depth, construction, and use of farm wells; 
topography and surface drainage ; the location 
of waste organic nitrogen accumulations; and 
land use practices. A sample from each water 
supply was collected for subsequent laboratory 
analysis. (Laboratory analysis of water 
samples was done by the Minnesota Department 
of Health.) 

Soils in the vicinity of the water supplies were 
observed for topography and land use. Sites 
for sampling were selected so as to reflect the 
variations in soils. The usual practice was to 
obtain samples within a 50-foot radius of the 
water supply and to supplement these with 
samples collected from the various soils 100 to 
500 feet from the water supply. Composite 
samples of surface soil, made up of from 4 to 6 
subsamples, were taken from the 0- to 6-inch soil 
layer, and corresponding subsoil samples were 
taken at a depth of 30 to 36 inches with a soil 

The nitrate content of the soil and water 
;he laboratory was deter- 
by standard methods us- 

acid (&, 7). (titrate is 
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samples returned to 
mined quantitatively 
i n g phenoldisulfonic 


measured and reported as parts per million 
nitrate nitrogen, or NO-N, which denotes the 
amount of nitrate in terms of its nitrogen.) 
The nitrifying capacity of each surface soil 
sample was determined by conventional methods 
of soil microbiology (8 ) . Each soil was rated 
low, medium, high, or very high in nitrifying 
capacity on the basis of the quantity of nitrate 
produced by 100 gm. of soil incubated in the 
presence and in the absence of added ammonium 
nitrogen during a 6-week period. Solution cul- 
ture studies using each surface soil as an inocu- 
lum provided additional data in rating the nitri- 
fying capacity of each soil. Soils rated low 
produced less than 3 p.p.m. nitrate nitrogen 
during incubation for 6 weeks in the absence of 
added ammonium nitrogen and less than 35 
p.p.m. nitrate nitrogen when 30 mg. ammonium 
nitrogen had been added. Soils rated very high 
produced more than 100 p.p.m. nitrate nitrogen 
without added nitrogen and more than 700 
p.p.m. nitrate nitrogen in the presence of added 
nitrogen. 

Results and Discussion 

Almost all of the wells examined were of dug 
or bored construction and were relatively 
shallow, generally 15 to 50 feet deep. Excep- 
tions to these characteristics are noted in the 
tables. 

The concentrations of nitrate found in the 
waters sampled and in soils in the vicinity of the 
water supply are listed in tables 1, 2, and 3. 
(Data for soil samples taken beyond 50 feet 
from the water supply are not given, since these 
samples numbered only 7 for surface soil and 6 
for subsoil.) The nitrate content of the soils 
varied greatly within a short distance, and the 
same soil varied considerably with the time of 
sampling. Nitrates in the surface soil main- 
tained no constant relation to the nitrates in 
the parent material (subsoil samples) of that 
soil. There was no relation between the nitrate 
content of the water and that of the soils at the 
time of sampling. The variations in soil nitrate 
content are to be expected, since the nitrates that 
are produced in the surface soil are subject to 
leaching by rainfall and to utilization by micro- 
organisms and higher plants. 

The data on nitrate concentrations must be 
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Second 

sam- 

pling 


Location with 
respect to possible 
pollution 1 


Soils of vicinity 


Land use 


Nitrifying capacity 


Water supplies of high NOjN 


Farm well A- 


Farm well. 
Farm well. 


Farm well A- 


Farm well 

Farm well A- 


120 

92 

Poor 



Poor 

1 0 
87 

40 

Poor 

70 

1C 

Questionable 

SO 

100 

Poor 


130 

Poor 




fBarnyard 

Sod 

[Cultivated 

Near barnyard 

Barnyard 

f Cultivated 

| Cultivated 

[Sod 

Barnyard 

Barnyard 


Very high. 

Low. 

Low. 

High. 

Very high. 

High. 

Medium. 

Very high. 

High to very high. 
Very high. 


Water supplies of moderately high NOlN 


/Field farm well B.J 

/Field tile 

Field tile 

Farm well 

/Farm well A_. 
j/Farm well D„ 
Farm well 

Farm well 


54 

29 

18 

4 

12 

0 

35 

8 

13 

22 

15 

23 

40 


18 




Questionable.. 

Good 

Good 

Good - 

Poor 

Good 

Questionable. 

Poor 


Sod 

Cultivated. 

Cultivated. 

Cultivated. 

Barnyard.. 

Sod 

Cultivated. 


/Barnyard— 

/Cultivated. 


Low. 

Medium. 

Medium to high. 
High. 

High. 

Medium to high. 
Low. 

Very high. 
Medium. 


Water supplies of low NO/N 


Farm well 

Farm well 

Spring 

School well. . 

Field tile 

Farm well V _ 

Farm well 

Pasture well. 

/Farm well 

i/Pasture well. 
School well. . 

/Field tile 

;/Spring 

Farm well... 


10 

9 

6.4 
1 . 7 


8. 5 


Questionable 

Poor 

Good 

Good 


6 . 2 


1. 5 


4. 2 

8 


Good 

Poor 

Good 

Questionable. 

Poor 

Questionable. 

Good 

Good 

Good 

Questionable. 


Sod 

Near barnyard 

Cultivated 

/Sod 

/Cultivated 

Cultivated 

Barnyard 

Cultivated 

Sod 

Barnyard 

Sod 

Sod... 

Cultivated 

Cultivated 

Sod 


High. 

Very high. 

Low. 

High. 

Low. 

Medium. 

Medium. 

Low. 

High. 

Very high. 

Low. 

Low to medium. 

Medium. 

Medium. 

High. 


Water supplies of very low NO 3 



Pasture well 


1. 0 

1 0 

Good 

Sod— 

Sod 

Medium. 

Medium. 


be uool well 

Farm well C 3 

0 d iuoI w ell 

1. 0 

1. 0 

1. 0 

X. 0 
1. 0 


Good 

Good_ _ 

Cultivated 

Sod 

Low. 

High. 

— 



Good 

Sod. 

Medium. 




Good 

Sod 

High. 




Good 

Sod 

High. 



1. 0 

Good 

Sod 

Medium. 








> Location of the water supply was evaluated on the site Sites classed as “poor” were located within a hun- 
dred feet of obvious concentrations of organic nitrogen. Those classed as good w ® re f?? 1 

any concentrations of organic nitrogen. Those sites classed as “questionable” usually were within several hun- 
dred feet of manure piles or barnyards. 3 Drilled well, 130 feet deep. Drilled w ell, ~t0 feet deep. 
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Table 3. Nitrate content of water supplies and of nearby soils in Nobles and Mower Counties, Minn. 


Site 


10 

17 

18 

19.-. 


Water supply 


Date 
sampled 
in 1951 


Nobles County 


Spring 

fFarm well — 
[Pasture well. 

School well.. 

Farm well — 
Field tile 

^Spring 


! Aug. 2. . 
[Sept. 14. 
Aug. 1.. 
Aug. 1.. 
'Aug. 1-- 
t Sept. 14. 
Aug. 2 . 
Aug. 2... 
Aug. 2... 
Sept. 14.. 


20 

21 

22 

23 

25 


Mower County 


School well 

Farm well 

School well — 

Farm well 

Farm well 


N0,N in 
water 
(p.p.m.) 


NOjN in soils 
within 50 feet of 
water supply 
(p.p.m.) 


Surface 


Subsoil 


6. 4 

14 

8. 5 

19 

4. 4 

28 

4 8 

44 

1. 0 

6 

1. 5 

12 

40 

20 

5, 2 

63 

4. 1 

20 

4.2 

6 





II 


■ nm 


mSm 






1. 0 

13 



1. 0 

s 







18 

2 

3 
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cultivation near; the very high nitrate waters 
were generally much lower in nitrifying capac- 
ity, but many of the normal field soils exhibited 
high nitrifying capacity despite the absence of 
abnormal additions of organic nitrogen. Such 
field soils were associated with subsoil drainage 
waters of up to 18 p.p.m. nitrate nitrogen and 
well waters of up to 35 p.p.m. nitrate nitrogen. 

The rich soils of southwestern Minnesota 
present nearly ideal conditions for soil nitrifi- 
cation, limited normally by the release of am- 
monium nitrogen from the soil organic matter. 
Pollution of these soils with nitrogenous wastes 
will provide an excess of ammonium nitrogen 
and result in extremely high nitrate production. 
It seems possible that such soils of very high 
nitrifying capacity may sometimes contribute 
to the nitrate content of water supplies ordi- 
narily considered to be satisfactorily located. 
Further study of the relation of nitrification to 
the accumulation of nitrate in -waters will be 
necessary before any definite conclusions can 
be drawn. 
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Fluoridation of Public Water Supplies 


The Supreme Court of Oregon on January 11, 1956, in the case of 
Baer v. City of Bend , confirmed the decree of the circuit court which 
had sustained a demurrer to the complaint brought to enjoin city of- 
ficials from fluoridating the Bend water supply. 

The plaintiff contended that fluoridation would deprive him of his 
liberty without due process of law secured by the 14th amendment 
and encroach on his freedom of religion secured against Federal 
intrusion by the first amendment and similarly secured against 
State intrusion by the 14th amendment. The court, noting the 
various cases and other authorities (and the express concession of the 
plaintiff that dental health is a proper field for the exercise of State 
authority), held that the fluoridation measure of the city of Bend 
was a reasonable law' for the protection of the public health and did 
not violate any religious or other liberties guaranteed by the 
Constitution. 
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ogo. Sites 6 find li illustrate that large con- 
centrations of organic nitrogen in the soil ad- 
joining a well are not necessarily reflected in a 
high nitrate content for that well. 

Of primary interest in this study was the 
question of whether or not the normal field 
soils — the agricultural soils uncontaminated by 
heavy additions of organic nitrogen — might 
contribute to the nitrates that accumulate in the 
well waters of the methemoglobinemia region. 
The data in table 4 throw some light on this 
question. 

The nitrifying capacity of soils other than 
those designated as “barnyai’d” ranged from 
low to very high. Only one of these soils, at 
site 8, was rated very high, and, as has already 
been noted, it is possible that this soil was con- 
taminated by concentrations of organic nitro- 
gen formei’ly in the vicinity. The soils of the re- 
gion of Minnesota surveyed were highly produc- 
tive when first placed in cultivation less than a 
hundred years ago. The high native fertility 
was due in large part to the high organic con- 
tent of the soils. The effect of continued cul- 
tivation involving both good and bad land- 
management practices would be expected to in- 
fluence the nitrifying capacities of the soils by 
virtue of influencing the kind and quantity of 
organic nitrogen present. Many of the normal 
soils examined demonstrated a high nitrifying 
capacity. The laboratory measurements of soil 
reaction and the field observations on the or- 
ganic matter content and texture of the soils 
further support the conclusion that many of the 
soils of the region are capable of producing sub- 
stantial quantities of nitrates. The addition 
to such soils of organic nitrogen in the form of 
manure fertilizers or accumulated waste from 
livestock will result in the very high nitrifying 
capacity found in the barnyard soils. 

The nitrate content of certain of the waters as- 
sociated with the normal field soils of medium to 
high nitrifying capacity is of marked interest. 
The data in table 4 for field tile drains reveal 
that drainage waters directly influenced by soil 
xiiti-ification contained as much as 18 p-P- m - 
nitrate nitrogen. At site 5, where the direct 
contribution of soil nitrification was more di 
cult to assess, a well contained 35 p.pun. nitrate 
nitrogen despite its location far from anj con 


centrations of organic nitrogen. This well 
served only a home, and no farm buildings were 
within one-half mile. The cultivated field ad- 
joining the well had a high nitrifying capac- 
ity, and it is considered likely that soil nitrifi- 
cation was the important factor concerned in the 
nitrate content of the well water at the time of 
the initial sampling. 

None of the samples of stream or ditch water 
examined showed evidence of nitrate accumu- 
lation. The streams proved to be a poor index 
of generalized nitrate production in the areas 
sampled probably because the heavy algal 
growth in the streams kept the supply of avail- 
able nitrogen low. 

Summary and Conclusions 

In connection with a survey to investigate the 
possible relation between nitrate production in 
soil and nitrate concentration in waters, data 
on 39 water supplies from 26 sites in 4 counties 
of Minnesota were obtained. Samples of 59 
surface soils and 50 subsurface soils associated 
with these waters were studied in the labora- 
tory for nitrate content. The surface soils 
wei-e also studied for capacity to produce 
nitrates. Laboratory data on the water and 
soil samples were interpreted in the light of 
field observations. 

The 16 water supplies that were sampled a 
second time during the summer gave evidence 
that the nitrate content of the water supplies 
fluctuated significantly during a 5- to 6-week 
period. These fluctuations wei-e considei-ed to 
be due largely to soil leaching associated with 
the rainfall distribution. Changes in the 
nitrate content of the surface soils correlated 
well with changes in the nitrate content of the 
water supplies. The nitrifying capacities of 
the soils remained essentially constant for the 
two samplings. 

Soils obviously contaminated with organic 
nitrogen by livestock had the highest nitrifying 
capacities. The water supplies with the high- 
est concentrations of nitrate (75 to 130 p.p.m.) 
were located near such soils. However, not nil 
water supplies near contaminated soils had 
unusually high nitrate content. 

Normal field soils in pastures, sod, or under 
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ventional divisions of knowledge concerned with 
individual behavior and human relations. The 
term thus makes it possible to exclude portions 
of political science, for instance, which are 
historical or philosophical and to include work 
going on in biology, geography, or law. Be- 
havioral science cuts across the present organi- 
zation of academic fields, but, in spite of this, 
coincides to a large extent with the subject mat- 
ter of the traditional social sciences. The term 
social science is used throughout this paper ex- 
cept when the term behavioral science appears 
in a quotation or refers to the surveys. 

The General Atmosphere 

A reading of the behavioral science survey 
reports brings out a fundamental difference 
between the social sciences and the professions 
which can be expressed best as a difference in 
atmosphere or climate. There are three ways 
the difference in climate is expressed. 

The first has to do with the premium placed 
on action in the professions as contrasted with 
development of knowledge in the social sciences. 

In discussing the law school, the Harvard 
committee wrote, “The lawyer is attuned to 
the pressure for relatively immediate practical 
action. Many social scientists . . . resist being 
drawn into the vortex of action responsi- 
bility. ... A social scientist ... is likely to 
be interested primarily in the struggle for ade- 
quate noncontradictory generalizations. . . . 
The lawyer, on the other hand, is likely to be 
interested in general descriptive theory pri- 
marily insofar as it yields a clue to the solu- 
tion of particular problems demanding 
action” (2a) . 

The subculture of all the professions is action 
oriented. The subculture of the social sciences 
is oriented toward analysis and explanation. 
This difference in climate has to be recognized 
m understanding the interaction processes of 
persons who come from the diverse back- 
grounds of science and practice. 

Another difference in climate has to do with 
the deeply ingrained anti-bureaucratic, anti- 
hierarcliical attitude of the social scientist and 
the ready adjustment of the professional to ad- 
ministrative policies and channels and to or- 
ganizational requirements. 


The mere conduct of the behavioral science 
surveys was seen as a threat by the social sci- 
entists. One social scientist at Harvard said, 
“The philosophy, in part, behind [these sur- 
veys] appears to be that science and scientific 
investigation can be channelized, organized, or 
even evaluated. Taking the latter, I know 
of no objective criteria for establishing whe- 
ther a given project in basic research is 
‘good, 5 ‘sensible,’ ‘useful,’ ‘worthwhile,’ or even 
‘sane’” (2b). 

Another one said, “I’m afraid you might 
come to some conclusions about the areas of po- 
tential growth in social science. I feel the area 
of potential growth lies exclusively in a genius 
having a new idea” (2b). This is typical of 
the academic individualism which prevails in 
the basic social sciences. 

Viewed ideally, the university is a community 
of scholars who are roughly equal in authority 
and who are self-directive and self-disciplined 
(6). In contrast to this there is a comparative 
absence of the ideal of equalitarian anarchism 
in the professional schools. In the Harvard 
business school, the survey committee com- 
mented, “It is interesting to note that there 
have been no expressions of outright faculty 
opposition to central administration of the re- 
search program by the Division of Research” 
(2c). On the contrary, there were suggestions 
as to how the Division of Research, which 
presently “administers” the research program 
in the school and does not “direct” it, could be 
strengthened as a facilitating, coordinating, and 
planning unit. 

In the Harvard Medical School the doctors 
found the anti-organizational bias of the social 
scientists puzzling and troubling. The physi- 
cian is accustomed to being responsible to the 
patient and the hospital and to his colleagues 
and has difficulty accepting the social scientists’ 
preference for a free scholarly approach. 

The typical problem in a professional field 
is likely to cut across a number of scientific 
disciplines, and a group approach is frequently 
essential. Persons involved in establishing 
group research projects had better be sensitive, 
however, to the social scientist’s resistances to 
having his work organized and made subject to 
an administrative hierarchy. 

So much for climate. Additional differences 
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The Behavioral Seieaces and , te „„ fc , siM)i 


By dav/d g. french, M.Sc. 


T™ “S E D IB f ° f *• «U sci- 

3 iT 1Cr 

destruction pSit'iwnS'a “ m ' ,taaI 

sions’' today is 

meaich W ‘ a ' S ° Cial Scie,1 “ «»d 

sr irttt 0 ef - 
foSStS F hJsi f 0,1,1 »*«w -££ 

101 i elating basic and applied research „ , 

2ft ^ *>. “e « o f srLtr 

and human relations. Tim social sciences are 
in about tlie^tb century in their development 
relative to the natural sciences. Yet the very 
fruitful division of labor between theory-fl 
cused and practice-focused research which has 
been evolved between the natural sciences and 
heir related fields of application continues to 
challenge social scientists and social pr acti 
tioners. 1 


Mr. French is executive secretary of the Coordinate 
ing Committee on Social IF el fare Research at the 
University of Michigan and lecturer in the School of 
Social IF ork at the university. The original of his 
paper was presented at the 82d annual forum of the 
National Conference of Social IForlc, San Francisco 
May 29~June 3, 1955. The 1956 forum will be held 
in St. Louis, May 20-25. 


relationshins^ 11S fi anaIySiS ° f P ractice - S cieih 

outco Zj?M n ^ S ° ckl Md is «» of tl: 
omes of the surveys of the behavioral =ci 

gan e Korth C ted v at ^ 

during into t!° ma f ‘ Wd Stanford Universitie 

Ford F 1 l,nder the sponsorship of th 
roid Fcunda faon. The surveys have been re- 

sev, ^pi^», ad r rU8t I rative documents i^ued 
P* tely by the universities (1-5). Of par- 

o theihllTM mediCal SOciaI ^rkers lid 

a t T7n ■ . 7 ° H* fieIc * is the survey conducted 

incliir? ^ ai • * d ddarvai 'd Survey Committee 
eluded sis professional schools in its study: 

admirH i le£| ith, dentistry, business 

administratmn, education, and law. I have 

d awn on the Harvard survey particularly ia 
preparing tins review. The Michigan survey 
~ , U ; . e , a P ar ticularly useful discussion 

ie u i ization of the behavioral sciences in 
the professional fields. 

One cannot read these docujnents without be- 
corrnng aware of tlie striking similarity of the 
problems wliich physician and industrialist and 
awyer and social worker encounter in seeking to 
™!. USGof socl ’ aI science theory and research. 

1 ins similarity stimulated the present attempt 
°. 1 611 COInm on elements in the relation- 
s lips of piofessional fields and the behavioral 
sciences and to suggest some of the conditions 
for efleetive collaborative work. 

A parenthetical note is in order before pro- 
ceeding to this review. For purposes of this 
paper the distinction between the behavioral 
sciences and social sciences is not important. 
Behavioral science is the term which the Ford 
Foundation has adopted to cut across the con- 


504 


Public Health Reports 


during one of the discussions of a faculty sem- 
inar on the research basis of social welfare prac- 
tice. This seminar participated in the be- 
havioral science survey at that university. The 
sociologist had reviewed the findings that had 
been developed in social psychology about the 
effect of class status on the way a child responds 
to frustration. Ho then wanted to know why 
material of this kind could not be organized 
systematically and taught to social work stu- 
dents in place of the time-consuming and un- 
systematic method of case teaching. The case- 
work teacher finally traced her reluctance about 
following such a procedure to her concern lest 
students see class status as the only or primary 
factor in the child's reaction to frustration in- 
stead of as one of several forces operating in 
the child’s experience. 

The case method of teaching assures that 
generalizations and theories such as those about 
the influence of class status will always be seen 
in the context of the total life experience of the 
individual. Professionals always have to take 
into account the total situation which falls 
within the province of their particular service, 
not just a conveniently circumscribed aspect of 
it. This is probably one of the important 
reasons for the retention of the case method in 
law, in. business, and in social work even as 
knowledge has become better organized and 
systematized. 

The other characteristic method of the pro- 
fessions, as contrasted with the social sciences, 
in carrying on tlieir research and educational 
work, is an intimate and continuing interaction 
with the applied field. The Harvard Law 
School’s Committee on Legal Education said 
on this point, “ [This professional nexus] is the 
only practicable insurance against getting lost 
in intellectual blind alleys. The scholar who 
isolates himself from the practice of his pro- 
fession easily confuses what is intellectually' 
challenging with what is really significant in 
human affairs” {2g). How to the social sci- 
entist, exposure to and involvement in the com- 
plex and practical concerns of a profession is 
a hazard and may subvert his ability to make bis 
peculiar contribution. Isolation from the con- 
cerns of a profession, on the other hand, is a 
hazard to the professional and may render his 
contribution peripheral or irrelevant. 


There are many more characteristics of the 
social sciences and the professions which are 
pointed up in the behavioral science surveys. I 
have not attempted a systematic cataloging of 
them but have selected those which I think are 
particularly relevant to the situation of med- 
ical social work and the social sciences. The 
question now comes, what are the implications 
of this review for research and teaching in med- 
ical social work? 

Suggestions for Collaborative Work 

Several general suggestions for collaborative 
effort can be found in the survey volumes. Be- 
fore reviewing these, it is worth noting the ex- 
pressions of conviction about the worthwhile- 
ness of collaborative work. A visiting commit- 
tee of scholars from other universities, which 
was assigned the task of reviewing and com- 
menting on the report at Harvard, wrote: “The 
net impression is imparted that collaboration is 
fraught with very great difficulties. Its ad- 
vantages are so great, however, that we wish to 
express our belief that the gains are worth the 
costs” (2h). 

From the University of Michigan Survey 
Committee comes this appraisal of the need for 
more active collaboration between professional 
schools and social science departments: “The 
professional school staff member is likely to be 
intimately acquainted with the history and the 
current institutional factors in the field situa- 
tion. This rapport with administrators and 
practitioners in the field gives him valuable 
insights into relevant problems and valuables. 
Those behavioral scientists whose work re- 
quires a field setting will undoubtedly find it 
desirable if not necessary to work in collabora- 
tion with professional school faculty who may 
approach the same substantive situations with 
somewhat different interest” (8). 

A wholesome warning not to exhaust one’s 
energies in looking for the best pattern for re- 
lating professional practitioners and social 
scientists is given in the Harvard report. The 
Harvard committee observes that the organiza- 
tional formula which might insure fruitful 
research remains, like the philosopher’s stone, 
undiscovered. Formulas put forward eagerly 
by one or another exponent of science in prae- 
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could be noted, but the point here is that cli- 
mate does differ, and special attention to prob- 
lems of acclimatization is required if the social 
scientist or practitioner is to survive and be 
useful in an alien setting. 


Differences in Goals 

Now, as to differences in goals, the typical 
goal of the social scientist is development of 
adequate laws or generalizations or theories to 
account for the portion of the world that he 
studies. The typical goal of the practitioner 
is knowledge as a guide to actions for which he 
is responsible. This statement implies a black- 
and-white contrast between science and prac- 
tice, but it should be understood that there are 
various shadings of gray in the actual way in 
which a particular social science or profession 
may present itself. Some of the social sciences 
are much “purer” than others in the sense of 
seeking knowledge for the sake of knowledge. 
There is considerable variation between cam- 
puses in this regard. The committee at Har- 
vard concluded that, on the Harvard cam- 
pus at least, “the balance seems definitely to 
favor the pursuit of knowledge for its own 
sake” {2d). 

Just as theory rather than application takes 
priority in the social science disciplines, so 
does research methodology become a goal which 
is seen as worth while in itself. This acceptance 
of tool development as a worthwhile goal in it- 
self is seen perhaps most clearly in the strong 
support expressed in several of the surveys for 
strengthening the field of mathematical statis- 
tics. The attitude reflects a division of labor 
in social science which is so taken for granted 
it is not always explained or justified. 

However, there are some dissenting voices 
in the social sciences themselves with respect to 
methodological preoccupations. One Harvard 
social scientist commented that social scientists 
are more preoccupied with ways of thinking 
about problems than in actually working on 
them (2e). And another one quoted approv- 
ingly a comment of Freud’s to the effect that 
there comes a time when you ought to stop clean- 
in- your spectacles and take a look through 
them (2f). All of this simply underscores the 
fact that between the black-and-white contrasts 


being pointed up here, there are important 
shades of gray. 

Perhaps one other difference in the goal of 
the social sciences and the professions is worth 
noting. In the professions, the object of re- 
search is not simply the condition being treated, 
whether it be a disease or a falling profit rate 
or the breakup of a family. The practitioner 
is interested in the facility for treating the con- 
dition. In the medical social work field, this 
means the physician and hospital, the medical 
social worker, and the various resources that 
can be called into play in working with the 
patient. Action must always be guided by 
understanding of both the condition and the 
treatment. To the scientist, however, the treat- 
ment may appear too variable to lead to knowl- 
edge of general significance, and it will not be 
the focus of his research as frequently as the 
condition being treated. 

So much, then, for differences and similar- 
ities in goals. The differences appear, we must 
recall, at the point where two activities which 
are seeking to maintain their institutional iden- 
tities come together. Seen from a broader view, 
the goals of the professions and the social 
sciences are unified within the broad societal 
goals which form the ground within which a 
division of labor has taken place. 

The Methods of Science and Practice 

There are just two contrasts between the 
methods or procedures of the social sciences and 
professions which I want to report to you from 
the surveys made of the social science depart- 
ments and professional schools. One is the 
widespread use of the case method in all the 
professional schools, but particularly law and 
business administration. The stress on the case 
method reflects, I think, the basic caution o 
the practitioner about the danger of the 
“trained incapacity” of the social scientist, to 
borrow one of Tliorstein "Veblen’s terms. That 
is, the social scientist, by focusing on that por- 
tion of reality which is abstracted and brought 
into focus by theory, may obscure the largei 
context of the object of study. 

An interesting instance of this came up in a 
discussion between a sociologist and social case- 
work teacher at the University of Michigan 
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ous process of osmosis. Provision must bo made 
for collaborative work on the part of social 
scientists and professionals in concept formu- 
lation and research and writing. The commit- 
tee in the Harvard business school wrote on 
this point: “The School has recognized that 
research is essentially a full time activity. The 
School has set forth as a goal, therefore, that 
each member of the faculty can have the equiva- 
lent of one year in three free from instruction 
responsibility to engage in research” (21). 
This is an ambitious goal. It is based, however, 
on a realistic appraisal of the investment re- 
quired in time and energy from the field of 
practice if collaborative work between practi- 
tioner and social scientist is to bear fruit. 

Another way to achieve a setting for produc- 
tive collaborative work between social scientists 
and members of professional schools is the de- 
vice of dual appointments. A social scientist 
is given faculty status both in his own disci- 
pline, thereby protecting Iris own career line, 
and in the professional school, thereby giving 
him an identification with the profession and 
its goals. This arrangement is already in effect 
in several universities and no doubt has value. 

If we turn to the health field, both medicine 
and public health, we find in the Harvard re- 
port numerous statements indicating uncer- 
tainty as to the best procedures for fostering 
collaborative effort. The committee states: 
“We are unwilling at this juncture to make 
specific permanent recommendations with re- 
gard to integration of behavioral scientists in 
the health area. There are a number of funda- 
mental issues which involve both the behavioral 
sciences and the health schools on which policy 
decisions must be made on both sides before any 
sort of organizational change could be reason- 
ably advocated” (2m) . 

Of the several factors one can look for in the 
Harvard report in explanation of this uneer- 
tainty, the underlying one seems to be the self- 
sufficiency of medicine and the extremely effec- 
tive indoctrination which medical education is 
able to achieve with respect to the goals and 
the methods and the theory of medical care. 
The committee encountered extensive ignorance 
about the social sciences in the medical school 
faculty, and many doctors saw no difference be- 


tween the role of social scientists and trained 
social workers. There were some who had 
strong feelings that the social scientist was not 
really scientific, failed to understand the prob- 
lems of the physician, and did not accept the 
type of responsibility which seems natural to 
the physician. 

The social scientists, on the other hand, saw 
the doctor committed to short-term goals which 
made difficult the conduct of research that 
did not have an immediate pay-off. Also they 
found that the doctors tended to insist on ad- 
ministrative “control” of projects, thus threat- 
ening the integrity of the research as seen by 
the social scientist. 

Out of this analysis of the problems of re- 
search in the health setting, the Harvard com- 
mittee came up with a proposal that parallels 
almost exactly the proposal which the Michigan 
faculty seminar on the research basis of social 
welfare practice, referred to earlier, developed 
with respect to the field of social work. Let 
me quote : 

“The experience of the committee in prepar- 
ing this report has made patent the need for a 
forum in which the study of human behavior 
in relation to medicine can be continued. . . . 
It is recommended that a standing committee 
drawn from the faculties of the Schools of 
Public Health and Medicine with appropriate 
representation from the Faculty of Arts and 
Sciences be established. The nucleus of the 
committee would consist of an executive secre- 
tary and sufficient clerical help to enable it to 
function continually. As conceived, the com- 
mittee would in no sense make policy or act 
as an authoritarian body but would exist pri- 
marily as an interfaculty study unit and con- 
sulting service . . (2n) . 

Essentially, the approach arrived at by the 
Harvard committee and the Michigan faculty 
seminar is to avoid elaborate administrative 
machinery and to provide, instead, staff service 
and research funds to stimulate cooperative 
work between interested behavioral scientists 
and interested members of the professional 
school faculty. No centralized direction of 
research effort is contemplated, but instead a 
building on existing interest and strength. The 
approach rests on the faith that the best way 
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tice are suspect in any case. The fact is that 
collaboration remains more of an art than a 
science and must be played by ear if errors are 
to be corrected as they appear. 

Nevertheless, considerable wisdpm about col- 
laboration between the sciences and fields of 
practice is embodied in the surveys. 

The first point I wish to report is the con- 
sensus in these behavioral science surveys that 
the adaptations of science to the professions 
must take place in the professional schools. F or 
social work, this means the application of the 
various behavioral sciences to social work 
problems will not come about if dependence 
is placed on departments of psychology, eco- 
nomics, or sociology to do this work. It must 
be done within and by the professional 
schools themselves. 

The School of Education at Harvard pro- 
vides an example of a bold approach to this 
problem. Some years ago the Harvard School 
of Education established the laboratory of 
human development and brought in a psycholo- 
gist to head it. Its present head is an anthro- 
pologist. The laboratory was designed as a 
social science research center, not as a research 
service available for teachers and school ad- 
ministrators. The problems selected for re- 
search are those seen by the scientists. as im- 
portant and amenable to research with the 
theory and methodology available in the 


sciences. 

Noting the heavy emphasis winch lias re- 
sulted on basic rather than applied problems, 
the Harvard committee states: Some might 
feel that the School was neglecting its respon- 
sibilities to the educational profession by taking 
this position. It is felt, however, that more 
applied problems will eventually be. more 
adequately solved if they are attacked with the 
methods and assumptions which have been 
developed by basic research, than if they are 
m-oached on an ad hoe basis. It is possible 

that this'policy of the school wifi result in the 
U , j * qnr ,lied problems and too much 
neglect of m ‘P j but the behavioral 

emphasis on tarn > ^ u wiu ,, (fi) . 

scientists on the « , b strengthened if a 

Ev ery profession ^f^Esef themselves 
few of its pro essi ^ laboratory of 

the long-range task which 


human development at Harvard has set for 
itself. It is worth noting that this research 
center is organized around one component in 
the educational process : the child. Other com- 
ponents such as the organization of the school 
system, the selection and training of teachers, 
and so forth, will need to be met with other 
research resources. 

The surveys contain examples of other models 
for incorporating behavioral scientists into the 
professional schools. The School of Business 
Administration at Harvard provides us with a 


case in point. . 

A committee in the School of Business Ad- 
ministration expressed concern lest a scientific 
approach result in singling out . one part of a 
problem, and underscored heavily the impor- 
tance of seeing and weighing all the facets of a 
problem in the practice of business administra- 
tion. The committee writes: “It is this recog- 
nition of the multidimensional character of the 
problems of business administration winch has 
led to the belief at the School that the adapta- 
tion of the basic disciplines of the beli.avioi 
sciences to the problems of business admmnd ra- 
tion must be made here at the School, . a 
than by various groups of behavioral scim^s 
themselves. Each problem must ubhwtao 
edrre, insights, and techniques of ana y 
rived from more than one of the behavioral and 

social sciences” 0-j) • , . n n i sc i. 

How to tap the contributions of the s 
ences for business administration . 

0 procedures arc suggested, but pertap « 
crucial one is this : “There is need to add " ^ 
permanent faculty a few men . 

trained in the range of behavioral scwncM « 
braced by the Social Relations 
would serve as focal, points in the h 
assist in the adaptation o _ , es . „ 

problems of business administration^.^ 
Note that it is assumed the men bro e ^ 

remain social scientists and notbeco P 
in business administration. But tlieir att 
■svili be focused on the problems of ^busines-, 
and tlieir research will draw heavily o 

ness setting for its data. . , sc i e ntists 

Of course, the presence of social sc 

in a professional school will not 

1 . . .1,1 fUr-rnio-li some 
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Trends in Brucellosis Control 

By K. F. MEYER, M.D. 


B RUCELLOSIS is a world health problem 
ranking, near the top of the ever-length- 
ening list of infections transmitted from ani- 
mals to man in its effect on human and animal 
health and in its economic importance (1—4) ■ 
Unfortunately the extent of its prevalence in 
large areas of the world is virtually unknown. 
The number of reported cases in human beings 
undoubtedly does not represent the number of 
cases that occur. This infection directly affects 
large segments of the agricultural population 
and other exposed groups through prolonged 
illness and reduced capacity for work. These 
burdens fall particularly heavily on Latin 
American and Mediterranean areas where the 
prevalence of Brucella melitensis in goats is 
high. 

Epidemiology 

Most of the infections result from direct con- 
tact with post birth discharges, fetal mem- 
branes, and fetuses from infected animals when 
they give birth or abort, or from contact during 
slaughter. A significant number of patients 


Dr. Meyer is director emeritus, George Williams 
Hooper Foundation for Medical Research, and pro- 
fessor emeritus of experimental pathology at the Uni- 
versity of California. This paper is based on an 
address given at the United Slates-Mexico Border 
Public Health Association meeting in May 1955. 
The original paper appeared in the April 1956 issue 
of the Boletin de la Oficina Sanitaria Panamericana 
in the Spanish language. Briefs of six other papers 
given at the meeting appeared in Public Health 
Reports, December 1955, pp. 1213-1221. 


also acquire it through ingestion of dairy prod- 
ucts from infected cattle and goats. 

The three species of Brucella known to infect 
man — abortus , melitensis and suis — resemble 
each other so closely that they can be distin- 
guished only by special tests. Probably these 
three species descended from a common bac- 
terial ancestor and acquired special character- 
istics on adaptation to a new host. The fairly 
balanced relationship between B. abortus and 
cattle suggests that this species may have been 
the first. In general, swine and goats react 
more strongly to infection by B. sttis and B. 
melitensis , respectively, than cattle do to B. 
abortus. There may be further support for 
the idea that B. abortus is the oldest species 
in the conjectured absence, or at least infre- 
quency, of natural Bmcella infection among 
wild animals. It does, however, occur in the 
American bison, the water buffalo, and the 
European hare. The docile ox was among the 
first animals to be domesticated by man; swine, 
sheep, and goats entered his environment later. 
The reactions of all animals, including man, 
that acquire B. melitensis or B. suis infections 
speak of the more recent appearance of these 
two species. 

In areas where numerous herds of cattle are 
infected by B. abortus , persons who drink un- 
pasteurized milk are exposed to it. Although 
the tissues of these persons are invaded, clinical 
signs and symptoms arise in remarkably fewer 
persons than the number actually infected. In 
a rural population exposed to bovine brucel- 
losis through consumption of raw milk, the 
intradermal skin test using bracellergen may 
yield a high percentage of positive results but 
very few clinical cases of brucellosis. 
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to define problems and plan research is to do 
research. [Regardless at what point one starts, 
an encounter with the data brings to the fore 
the salient problems and directs x-esearch effort 
along these lines. 

Conclusion 

The kind of surveys sponsored by the Ford 
Foundation and carried out by the five univer- 
sities are valuable and have their place. They 
are an excellent first step in establishing com- 
munication and in identifying common interests 
and goals. [Not until research is under way, 
however, not until particular social scientists 
and particular members of practicing profes- 
sions sit down together to design research and 
collect and analyze data, will we be able to an- 
swer the kinds of questions which caused the 
Harvard committee to i-efuse to make specific 
recommendations as to how to integrate the 
social sciences and the health professions. 

Medical social work is in a strategic posi- 
tion in many respects to work out and demon- 
strate effective ways of bringing the specialized 
approaches of the behavioral sciences to the 
problems of practice in both the health and wel- 
fare fields. Medical social workers know their 
way around the health field,* they are aware 
of the subculture of the hospital and clinic; 


and they share the same sense of responsibility 
as does the medical doctor with respect to the 
patient. At the same time, the primary focus 
of the medical social worker is the same as that 
of the social scientist: individuals and insti- 
tutions and their interaction. 
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Application Deadlines Waived 


Deadlines for filing applications for re- 
search grants for studies of limited scope and 
size have been waived by the National Insti- 
tutes of Health of the Public Health Service in 
order to provide rapid and flexible support 
for meritorious, limited studies. As of March 
21, 1956, the usual deadlines of March 1, July 
1, and November 1 have been waived, on an 
experimental basis, for about one year. 

Types of applications still subject to ‘ regu- 
lar deadlines” are those that request more than 
§2,000 plus indirect costs or request more than 


one year of support or supplements to existing 
grants or applications. 

Other policies and rules governing applica- 
tions remain in force. If more extensive sup- 
port should be required to continue the studies 
initiated, the investigator should apply for 
a grant according to the usual deadlines. 
Grants are not intended to support research 
typically designed for writing a thesis. 

All applications as well as requests for 
forms or information should be addressed to 
the Division of Research Grants, National In- 
stitutes of Health, Bethesd a 14, Aid. 
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been estimated at between $3 million and $25 
million. Unfortunately, similar estimates are 
not available for other countries. 

Bovine brucellosis, -wherever it occurs, is the 
cause of very considerable economic loss to the 
dairyman, with effects probably greater than 
he generally has realized. Norway has esti- 
mated tlie cost of eradication at less than one 
year’s economic loss due to the disease. 

Equally incomplete are die estimates on the 
losses sustained as the result of brucellosis in 
goat and sheep raising areas. In southern 
France, 15 to 40 percent of the flocks or herds 
are infected; 10 to 40 percent of the infected 
goats or sheep abort; and thus, annually 100,000 
ewes and 50,000 goat kids are lost (7) . No one 
has yet appraised the impact of these losses, in 
combination with the ravages of disease, on 
health and well-being in many countries. This 
negligence is in great part attributable to the 
lack of recognition by many that this disease is 
a specific entity because it is so insidious and 
difficult to diagnose. 

Control 

In improving the welfare of countries 
throughout the world, brucellosis must ob- 
viously be considered. The World Health Or- 
ganization and the Food and Agricultural 
Organization, advised by an expert panel com- 
prised of medical and veterinary experts from 
all parts of the world, closely collaborating with 
the International Office of Epizootics and sev- 
eral inter-American congresses, are attacking 
the problems on a worldwide basis. Human 
brucellosis can he prevented only if the disease 
is eliminated from animals. The present 
goal-complete eradication of bovine brucello- 
sis, rather thau adaptation to it — guides the 
measures taken by these groups. 

This is a difficult task, but progress made in 
the United States, Puerto Pico, and Scandi- 
navian countries (8) gives cause for hope- That 
infection in cows can be recognized with con- 
siderable accuracy by a simple test for agglu- 
tmins in their serum was proved nearly 50 years 
ago. To eradicate bovine brucellosis, early ef- 
forts were directed toward destruction of re- 
actors in tills test, just as they were in the 


campaign against tuberculosis. Regrettably, 
the test-and-slaughter type of control, when 
conscientiously followed, is so costly in some 
parts of the world that it has not been practical 
to adopt it on a worldwide basis. 

Cooperation of the livestock owner cannot 
depend on legislation alone. An effective edu- 
cational program, fortified with accurate infor- 
mation, must leave no doubt in the minds of all 
concerned that living without brucellosis is a 
desirable necessity. 

Efforts to devise an effective, workable, and 
acceptable control program brought to light 
several shortcomings in the original planning. 
Possibly one of the most troublesome is the 
nature of the agglutination test itself. It has 
the advantage of being comparatively inex- 
pensive and may be repeated as often as neces- 
sary, but it has some disadvantages. For one, 
the results may be misleading. The serum from 
some uninfected cows may cause nonspecific ag- 
glutination, or early in the infection agglutinins 
may not be detectable. It has happened that 
herds considered to be free from the infection 
on the basis of the test and subsequent slaughter 
of the reactors later became infected. This 
disappointing and sometimes disastrous failure 
occurred usually when the slaughtered animals 
had been replaced with stock from herds not 
included in the testing program. Another 
shortcoming was lack of proper and comprehen- 
sive education of all groups concerned and con- 
sequently difficulties in the organization of 
cooperative efforts between livestock owners and 
livestock sanitary officials. 

At a disappointing stage of the control pro- 
gram, progress took a significant and encour- 
aging turn. Through research by Buck (9), 
Buck and Cotton (10), and Traum (11), a B. 
abortus strain, strain 19, proved effective in pre- 
venting abortion in heifers vaccinated when 
they were 4 to 8 months old. In experimental 
studies, lieifers vaccinated as calves have main- 
tained, during their first gestation, a serviceable 
protection against brucellosis when exposed by 
contact with infected cattle. Strain 19, living 
but attenuated, provides protection, usually 
without causing disease, because it is of stabi- 
lized virulence and produces a low-grade, tem- 
porary infection from which the vaccinated ani- 
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In addition to tlie relatively low virulence 
of B. abortus , other factors tend to lessen the 
danger of drinking milk contaminated with 
that organism. Infected milk may be dilated 
with large amounts of uninfected milk at the 
dairy ; but more important, children, the con- 
sumers of the largest quantities of milk, are 
naturally resistant to clinical illness after ex- 
posure to Brucella. These conditions account 
for the fact that most human brucellosis due 
to B. abortus results from direct contact with 
farm animals or their carcasses, but they do not 
minimize the necessity for pasteurization. 

The organisms usually enter through intact 
skin or mucous membrane. Most of the people 
who contract clinical cases of brucellosis due to 
B. abortus have handled infected cattle, occa- 
sionally infected hogs. Hogs in close associa- 
tion with infected cattle in feed lots may acquire 
B. aboi'tus. Recently sheep in California have 
also been found to be infected with B. abortus. 

In some States, such as Iowa, where swine 
breeding is carried on extensively, swine bru- 
cellosis constitutes a threat to human welfare. 
It may be transmitted to man in two ways : by 
direct contact with infected hogs or by indirect 
spread to dairy cattle sharing premises with in- 
fected hogs. Under the latter circumstance, 
the potentialities are worth considering because 
B. suis , in general more pathogenic for man 
than B. aboi'tus, may, in rare instances, reach 
consumers of raw milk. Usually, however, it 
is sporadic, appearing in persons who suffer 
individual exposure by direct contact with 
single infected animals on the farm or in the 
slaughterhouse. 


Brucellosis in goats is widespread and is the 
chief source of human brucellosis in Mexico, 
France, Italy, Spain, Yugoslavia, Turkey, 
Israel, and Egypt. About 30 years ago the 
croat was the source of a limited number of 
cases m southwestern United States. The 
mortality rate ranges from 4 to 11 percent. 
B melitensis may infect cattle too, and the situ- 
ation mentioned with regard to B. suis may 
ar j se — consumers of raw milk may become in- 
fected. In the United States, human infection 
with B. melitensis has recently been traced to 
hoo-s. In other countries, for example, m 
France and recently Germany (5), sheep have 


been proved important sources of severe, even 
fatal, human infections. 

The portal of entry of B. melitensis is by in- 
gestion, contact, or inhalation of infected dust 
in the environment of the livestock. Both 
goats and sheep are the source of dairy prod- 
ucts, particularly fresh cheese, and these may be 
teeming with Brucella. If the cheese is sticky, 
it is likely to remain in the mouth for an ap- 
preciable time, thus giving opportunity for the 
ox-ganisms to enter by way of the mucous mem- 
brane of the mouth and to bypass the poten- 
tially destructive gasti-ic juices. Usually, in 
human brucellosis of caprine origin, several 
members of a family are infected simultane- 
ously; in brucellosis of bovine origin, only 
single cases occur in households. 

The soil in goat corrals and stables may be 
heavily contamirfated with Brucella that con- 
tinuously pass in the feces. Being resistant 
to desiccation, the viable organisms are readily 
disbursed in the dust stirred up by moving ani- 
mals. Ingestion of stagnant water from water- 
ing places in goat coi-rals is also a potential 
source of infection for the goats. 

Economic Aspects 

Brucellosis, in contrast to many other zoo- 
noses, is l-esponsible not only for widespread 
illness and misery among human beings, but 
also for serious economic losses to those who 
deal in livestock. These losses are of such ap- 
palling size in some areas that they are the 
subject of more concern to many groups than 
the burdens of disease carried by the people 
who contract it. In general, the losses consist 
of (a) decrease in milk supply — an average of 
22 pei’cent; (5) loss in offspring because of de- 
struction of fertility — an average of 40 per- 
cent — or abortion; and (c) decrease in value 
of infected cows, goats, sheep, swine, and lioises. 

According to figures of the Rational Reseaic i 
Council (6 ) , at least 1,300,000 dairy cows and 
S 00,000 beef cattle in the United States had 
brucellosis, and the resultant financial loss was 
estimated at $100 million. According to a more 
recent estimate by the Agriculture Research 
Service, the annual loss has been reduced to 
$45 million. The damage caused by B. abortus 
to agriculture in Switzerland during 1 year has 
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Manthei (I//.) used culture oi' milk to determine 
the infection status of vaccinated and unvacci- 
nated herds, and by this means were able to 
evaluate the shedder status, seroagglutinalion 
test, and the relationship of these to vaccination 
with strain 19. 

There is no need to emphasize again that the 
final determination of the infection status, 
of either an individual or herd, cannot be made 
safely on the basis of the ring test or culture 
of milk alone. These procedures have certain 
inherent limitations, especially when applied 
to vaccinated herds, but they are exceedingly 
valuable when used as supplements to the blood 
test. When proper use is made of all these 
procedures, each in its proper place, together 
with prompt identification and removal or seg- 
regation of diseased animals and with appli- 
cation of sound sanitary practice, satisfactory 
progress towards eradication can be expected 
to continue. 

When undue weight is given to a negative 
ring test, when blood test reactions shown by 
vaccinated animals are ignored or unduly dis- 
counted, or when seroreactors, untested animals, 
or seronegative animals from herds of unknown 
origin are permitted to move in the channel of 
trade other than to immediate slaughter, prog- 
ress towards eradication is impeded. It is, of 
course, wasteful to introduce infection-free ani- 
mals into infected herds, as experience in Latin 
America has regrettably shown. 

Certainly the interstate regulations pertain- 
ing to brucellosis within the United States, as 
recommended in 1953 (16) , might very well be 
applied to the regulation of importation of 
cattle into the Latin American countries. 

Caprine Brucellosis 

Observations made by Ur. G. Itenoux, acting 
director at the Pasteur Institute in Tunis, de- 
scribed by him during a visit in May 1954, may 
serve to introduce a discussion of control of 
caprine brucellosis. 

A program is being carried out there with 
the help of grants from FAO and WHO. Sus- 
ceptible goats, imported into Tunis from 
Sweden, were artificially infected by the con- 
junctival route, and the LU 50 infective dose for 
this animal was determined. The mean LD 60 
infective dose of the most pathogenic strain, B. 


melitensis 53IT38 of Mexican origin, was 20,000 
organisms (range: 8,300-48,000). Probably 
the goats that received small infective doses 
recovered spontaneously. Mutton breeds of 
sheep were resistant; the LU G0 was 400,000 B. 
melitensis of the same strain. This does not 
necessarily apply to milking sheep. Age, sex, 
or pregnancy had no influence on the suscepti- 
bility of goats. Kids were susceptible to in- 
fection, and some remained infected for many 
weeks. Subclinically infected goats that ac- 
quired the infection as kids doubtlessly play a 
part in the epidemiology of caprine brucellosis. 

With the aid of the inhibiting medium de- 
veloped by Kuzdas and Morse (17 ) , B. meliten- 
sis was readily isolated from the feces of heav- 
ily infected goats, and from the vagina, quite 
independent of pregnancy and parturition. 
Milk of nonparturient goats contained B. meli- 
tensis as often as did the milk from dams. The 
centrifuge deposits from the milk, more often 
than cream, contained B. melitensis ; evidence 
of B. abortus is more often found in the cream. 

The rapid plate or test tube agglutination 
test remained consistently negative in a number 
of infected goats excreting Bnicella. The ag- 
glutination titer varied widely from test to test 
in the same goat. The prozone phenomenon 
occurred frequently in goat serum. Blocking 
antibodies appeared to be specific. They were 
found in more than 90 percent of negative se- 
rums from infected goats. The injection of 
melitine, a skin test antigen prepared from B. 
melitensis , had no apparent influence on the 
agglutination titer. 

The allergic state appeared slowly after in- 
fection, and the intradermal tests were strongly 
positive in heavily infected goats. 

Until the tests in Tunis are more complete, 
recommendations for control rest on former 
experiences. 

Caprine or ovine brucellosis is of tremendous 
social importance in rural life; this was strik- 
ingly illustrated when it was recently intro- 
duced into Yugoslavia. It has been effectively 
eradicated by slaughter of entire herds as soon 
as the infection is discovered. This public 
health action is justified because the disease in 
these animals assumes a chronic form which 
goes undetected unless special tests are made 


Vol. 71, No. 5, May 1956 


515 



mals recover completely. There is absolutely no 
transmission from vaccinated to susceptible ani- 
mals. Abortion has occurred infrequently, and 
only when the heifer was vaccinated during 


pregnancy. 

The vaccine prepared with strain 19 sus- 
pended in saline proved to be a highly per- 
ishable product, subject to deterioration by 
handling under adverse conditions. Many so- 
called vaccine failures, doubtless due to vacci- 
nation with dead or inactive organisms, led to 
another series of disappointments. Now a 
process of lyophilization or dehydration of the 
organisms from the frozen state tinder vacuum 
(12) seems to oiler more promise. The vaccine 
so produced, which often unfortunately loses 
50 percent of the original viable cells in its 
preparation, is now the one of choice. 

To insure proper supervision of production 
of the standard vaccine, the California Legis- 
lature has empowered the State health depart- 
ment to test biological products and enforce 
proper transport and storage methods. In 
California, which has adopted a compulsory 
vaccination program, and in other States with 
semicomp ulsory programs, the overall protec- 
tion has been remarkably good in most cases. 
Losses from abortion have been sharply 
reduced. 

The degree of immunity provoked by single 
or multiple vaccinations has been studied, and 
in no instance has revaccination enhanced im- 
munity. It is fully recognized that ultimate 
eradication will be achieved only by using the 
vaccination of calves as a supplement to blood 


testing and elimination of the reactors. 

Until a thoroughly satisfactory practical field 
test is devised to distinguish between vaccinal 
agglutination reactions and reactions due to 
virulent infection, an animal whose serum 
reacts at certain levels in this test, whether 
vaccinated or not, particularly after it attains 
breeding age, must be considered a dangerous 
animal.° The titer now regarded as positive is 
1 • 900 for vaccinated animals. From the stand- 
point of the public’s health, it is absolutely 
mperative that these animals, particularly if 
they are shedding B. abortus m milk, be 

el tont d observations on 30 herds, consisting 
JSb animals in which calfhood vaccinatum 


had been practiced for 5 years, revealed SO 
sliedders. Only I herds were entirely free from 
infection. Since the percentage of reactors, 
and in particular of sliedders, is low, it is 
reasonable to postulate that the next step is to 
identify the sliedders by means of a simple 
method. From the standpoint of the beef herd, 
it is relevant only to remove the sliedders from 
its midst; from the standpoint of spread of the 
infection, it is essential to take whatever pre- 
ventive measures are possible, preferably 
slaughter. 

The application of new methods of culturing 
milk and cream on special media has the ad- 
vantage that it furnishes health agencies with 
valuable information about the progress of an 
eradication program in milk herds. The 
methods outlined by Hess and Sackniann 
(13) or by Goode and his associates (li) should 
be tried. 

The agglutination test was modified to detect 
Brucella agglutinins in milk by Fleiselihauer 
(15 ) ; the modified test is called the milk or 
cream ring test, Abortus-Bang-King (ABE), 
or lacto- agglutination test. Its success depends 
on a suitable antigen prepared from a heavy 
suspension of Brucella stained with hematoxy- 
lin. It is carried out by adding antigen to 
milk in the proportion of 1 drop per 1 ml. 
After incubation at 37° C. for 1 hour, the 
sample is centrifuged and read. Agglutinated 
stained organisms adhere to the fat globules 
and rise to the surface ; the fat containing the 
stained organisms causes the layer of milk or 
cream to be purple. 

This test has been used extensively in the 
United States and in Denmark. Three consecu- 
tive negative ring tests on a composite herd 
sample, 4 to 6 months apart, followed by one 
negative agglutination test on blood from all 
animals in the herd, are the criteria for freedom 
from infection. In Grade A herds the tlnee 
negative ring tests alone are considered ade- 
quate criteria. In the United States a num- 
ber of States have surveyed milk sheds in co 
operation with livestock disease control ngen 
cies. This test was proved valuable as a held 
test, particularly in detecting Brucella - positn e 

herds (li)- . 

In an extensive, long-range, thorough study 
of odder infections, Goode, Amerault, and 
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Manthei ( 14 ) used culture of milk to determine 
the infection status of vaccinated and unvacci- 
nated herds, and by this means were able to 
evaluate the shedder status, seroagglutination 
test, and the relationship of these to vaccination 
with strain 19. 

There is no need to emphasize again that the 
final determination of the infection status, 
of either an individual or herd, cannot be made 
safely on the basis of the ring test or culture 
of milk alone. These procedures have certain 
inherent limitations, especially when applied 
to vaccinated herds, but they are exceedingly 
valuable when used as supplements to the blood 
test. When proper use is made of all these 
procedures, each in its proper place, together 
with prompt identification and removal or seg- 
regation of diseased animals and with appli- 
cation of sound sanitary practice, satisfactory 
progress towards eradication can be expected 
to continue. 

When undue weight is given to a negative 
ring test, when blood test reactions shown by 
vaccinated animals are ignored or unduly dis- 
counted, or when seroreactors, untested animals, 
or seronegative animals from herds of unknown 
origin are permitted to move in the channel of 
trade other than to immediate slaughter, prog- 
ress towards eradication is impeded. It is, of 
course, wasteful to introduce infection-free ani- 
mals into infected herds, as experience in Latin 
America has regrettably shown. 

Certainly the interstate regulations pertain- 
ing to brucellosis within the United States, as 
recommended in 1953 ( 16 ), might very well be 
applied to the regulation of importation of 
cattle into the Latin American countries. 

Caprine Brucellosis 

Observations made by Dr. G. Renoux, acting 
director at the Pasteur Institute in Tunis, de- 
scribed by him during a visit in May 1954, may 
serve to introduce a discussion of control of 
caprine brucellosis. 

A program is being carried out there with 
the help of grants from FAO and WHO. Sus- 
ceptible goats, imported into Tunis from 
Sweden, were artificially infected by the con- 
junctival route, and the LD 50 infective dose for 
this animal was determined. The mean LD 60 
infective dose of the most pathogenic strain, B. 


melitensis 53IT38 of Mexican origin, was 20,000 
organisms (range: 8,300-48,000). Probably 
the goats that received small infective doses 
recovered spontaneously. Mutton breeds of 
sheep were resistant; the LD 50 was 400,000 B. 
melitensis of the same strain. This does not 
necessarily apply to milking sheep. Age, sex, 
or pregnancy had no influence on the suscepti- 
bility of goats. Kids were susceptible to in- 
fection, and some remained infected for many 
weeks. Subclinically infected goats that ac- 
quired tlie infection as kids doubtlessly play a 
part in the epidemiology of caprine brucellosis. 

With the aid of the inhibiting medium de- 
veloped by Kuzdas and Morse (17 ) , B. meliten- 
sis was readily isolated from the feces of heav- 
ily infected goats, and from the vagina, quite 
independent of pregnancy and parturition. 
Milk of nonparturient goats contained B. meli- 
tensis as often as did the milk from dams. The 
centrifuge deposits from the milk, more often 
than cream, contained B. melitensis ; evidence 
of B. abortus is more often found in the cream. 

The rapid plate or test tube agglutination 
test remained consistently negative in a number 
of infected goats excreting Brucella. The ag- 
glutination titer varied widely from test to test 
in the same goat. The prozone phenomenon 
occurred frequently in goat serum. Blocking 
antibodies appeared to be specific. They were 
found in more than 90 percent of negative se- 
rums from infected goats. The injection of 
melitine, a skin test antigen prepared from B. 
melitensis, had no apparent influence on the 
agglutination titer. 

The allergic state appeared slowly after in- 
fection, and the intradermal tests were strongly 
positive in heavily infected goats. 

Until the tests in Tunis are more complete, 
recommendations for control rest on former 
experiences. 

Caprine or ovine brucellosis is of tremendous 
social importance in rural life; this was strik- 
ingly illustrated when it was recently intro- 
duced into Yugoslavia. It lias been effectively 
eradicated by slaughter of entire herds as soon 
as the infection is discovered. This public 
health action is justified because the disease in 
these animals assumes a chronic form which 
goes undetected unless special tests are made 
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mals recover completely. There is absolutely no 
transmission from vaccinated to susceptible ani- 
mals. Abortion has occurred infrequently, and 
only when the heifer was vaccinated during 
pregnancy. 


The vaccine prepared with strain 19 sus- 
pended in saline proved to be a highly per- 
ishable product, subject to deterioration by 
handling under adverse conditions. Many so- 
called vaccine failures, doubtless due to vacci- 
nation with dead or inactive organisms, led to 
another series of disappointments. Now a 
process of lyopliilization or dehydration of the 
organisms from the frozen state under vacuum 
(12) seems to offer more promise. The vaccine 
so produced, which often unfortunately loses 
50 percent of the original viable cells in its 
preparation, is now the one of choice. 

To insure proper supervision of production 
of the standard vaccine, the California Legis- 
lature has empowered the State health depart- 
ment to test biological products and enforce 
proper transport and storage methods. In 
California, which has adopted a compulsory 
vaccination program, and in other States with 
semicompulsory programs, the overall protec- 
tion has been remarkably good in most cases. 
Losses from abortion have been sharply 
reduced. 

The degree of immunity provoked by single 
or multiple vaccinations has been studied, and 
in no instance has revaccination enhanced im- 
munity. It is fully recognized that ultimate 
eradication will be achieved only by using the 
vaccination of calves as a supplement to blood 
testing and elimination of the reactors. 

Until a thoroughly satisfactory practical field 
test is devised to distinguish between vaccinal 
agglutination reactions and reactions due to 
virulent infection, an animal whose serum 


reacts at certain levels in this test, whether 
vaccinated or' not, particularly aftei it attains 
breeding age, must be considered a dangerous 
animal.” The titer now regarded as positive is 
1 ■ 200 for vaccinated animals. From the stand- 
point of the public’s health, it is absolutely 
imperative that these animals, particularly if 
they are shedding B. abortus in milk, be 

'“tottbsemtions oil 80 herds, consisting 
of X95S animals in chid, calfhood rnccinntion 


had been practiced for 5 years, revealed SO 
shedders. Only 4 herds were entirely free from 
infection. Since the percentage of reactors, 
and in particular of shedders, is low, it is 
reasonable to postulate that the next step is to 
identify the shedders by means of a simple 
method. From the standpoint of the beef herd, 
it is relevant only to remove the shedders from 
its midst; from the standpoint of spread of the 
infection, it is essential to take whatever pre- 
ventive measures are possible, preferably 
slaughter. 

The application of new methods of culturing 
milk and cream on special media has the ad- 
vantage that it furnishes health agencies with 
valuable information about the progress of an 
eradication program in milk herds. The 
methods outlined by Hess and Sackmann 
(13) or by Goode and his associates (14) should 
be tried. 

The agglutination test was modified to detect 
Brucella agglutinins in milk by Fleischliauer 
(15 ) ; the modified test is called the milk or 
cream ring test, Abortus-Bang-Ring (ABF), 
or lacto-agglutination test. Its success depends 
on a suitable antigen prepared from a heavy 
suspension of Brucella stained with hematoxy- 
lin. It is carried out by adding antigen to 
milk in the proportion of 1 drop per 1 ml. 
After incubation at 37° C. for 1 hour, the 
sample is centrifuged and read. Agglutinated 
stained organisms adhere to the fat globules 
and rise to the surface; the fat containing the 
stained organisms causes the layer of milk or 
cream to be purple. 

This test has been used extensively in the 
United States and in Denmark. Three consecu- 
tive negative ring tests on a composite her 
sample, 4 to 6 months apart, followed by one 
negative agglutination test on blood from a 
animals in the herd, are the criteria for freedom 
from infection. In Grade A herds the three 
negative ring tests alone are considered ade 
quate criteria. In the United States a nuni 
ber of States have surveyed milk sheds in co 
operation with livestock disease control agen 
cies. This test was proved valuable as a field 
test, particularly in detecting Brucella - positive 

herds (14). . 

In an extensive, long-range, thorough study 
of udder infections, Goode, Amerault, and 
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tied by the normal host could be isolated, and 
this has been done with B. abortus and B. suis by 
Berman at Wisconsin University. By supply- 
ing a preformed nutritional factor to the host 
one could propagate the organism at will until 
an effective immunity is induced. At this point, 
withdrawal of the required growth substrate 
would stop growth of the organism, and the 
host’s normal and actively acquired immunity 
would clear the host’s tissue of the organism. 

To this end, Elberg and his associates devel- 
oped a largely streptomycin-dependent mutant 
of B. melitensis. This mutant protected 50 per- 
cent of animals vaccinated with it against fairly 
heavy challenge — the ID S0 (infectious dose) for 
mice, 10 to 20 percent ; for guinea pigs, 5 to 10 ; 
for goats, 1; and for monkeys, 5. Challenge 
consisted of two injections of 10 10 cells admin- 
istered subcutaneously. 

Unfortunately, streptomycin could not reach 
the intracellularly located organisms and there- 
fore could not stimulate their growth. They 
were able to multiply threefold to fourfold, 
using the streptomycin they had accumulated 
in their cytoplasm during growth on the agar 
containing streptomycin. The strain was not 
pathogenic according to gross and microscopic 
histopathologic criteria. 

A more proliferative immunizing agent was 
then isolated from the drug-dependent popu- 
lation on drug-free medium. This mutant was 
studied carefully and found not to be drug 
dependent. It was not pathogenic for goats nor 
for some other animals, but it was less attenu- 
ated than the streptomycin-dependent strains 
in that it multiplied more profusely in mice and 
guinea pigs. As a result of this ability to multi- 
ply, revertant strain 1, among others, was able, 
in a dose of 10 3 cells, to immunize 70 percent of 
mice against 220 ID 50 and 60 percent of guinea 
pigs against 35 to 50 II) =0 . Goats and monkeys 
have not yet been tested. 

The in vivo proliferation of revertant strain 
1 is such that it multiplies and persists in the 
spleen of the vaccinated for 11 weeks before it 
is cleared from the organs. Challenge is con- 
ducted at least 6 weeks after the strain is cleared. 
It is believed that the actual imprint of the im- 
munity depots is more intense quantitatively, 
and hypothetically it may be taking place with 


antigens only slightly, if at all, produced in 
vitro. 

These observations can be interpreted as fol- 
lows: A living attenuated B. melitensis that 
persists in the tissues after inoculation for only 
a limited time and produces a “native” Brucella 
antigen does protect highly susceptible small 
laboratory animals against a moderately severe 
infection. Apparently a B. melitensis variant 
may be obtained through adaptation of the or- 
ganisms in vitro. The protective value of such 
a variant in active immunization of goats has 
yet to be determined. 

Why has this apparently complicated road of 
experimentation been chosen? The chance of 
selecting from a B. melitensis population grow- 
ing on a culture plate, a variant of low patho- 
genicity and high immunogenicity, is so low and 
the work entailed so time consuming that forc- 
ing the development of an immunogenic strain 
by gradual adaptation to streptomycin seems 
more promising. Actual experimentation justi- 
fied the taking of this road, and the progress 
being made brings the development of an effec- 
tive method of immunization against caprine 
brucellosis much nearer. 

Bather unfortunately, only two laboratories — 
the Brucellosis Center at the Pasteur Institute 
at Tunis, supported by FAO and in cooperation 
with WHO, and the department of bacteriol- 
ogy at the University of California, assisted by 
a small grant from the Public Health Service 
National Institutes of Health — are devoting 
their energies to the solution of this problem of 
such importance to the welfare of populations 
who can ill afford the constant direct and in- 
direct injuries inflicted by caprine brucellosis. 

General Recommendations 

1. A control program against brucellosis 
should be undertaken with full, friendly co- 
operation of the United States Department of 
Agriculture, Agriculture Research Service, 
State and local health departments, and live- 
stock owners. 

2. A systematic survey of the extent and dis- 
tribution of brucellosis in different animals 
where this is not known should precede formu- 
lation of a control program. 

3. Well-equipped and adequately staffed cen- 
tral and field laboratories are essential. 
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and then continues to persist in the newly in- 
fected country. 

In Latin America, the disease has existed for 
centuries and is chronic. The problems to be 
met are these : 

1. The diagnostic tests needed to guide the 
l’ecognition and elimination of infected excret- 
ers of B. melitensis frequently cannot be made 
on the scale required, and, if it can, only with 
great difficulties. The usual agglutination test 
has limitations. It must be interpreted on a 
herd basis, not on an individual animal basis. 
In a personal communication, Renoux wrote 
that the ring test modified for study of goat’s 
milk appears to be highly specific if the test 
tubes are incubated for 12 hours at 37° C. Work 


on tills test is also being carried out by Alivisa- 
tos and Eclipides (18). The test may offer a 
solution to some of the present diagnostic prob- 
lems. Twenty years ago, it was pointed out that 
the intradermal allergy test detects the infected 
individual goat probably more accurately than 
the most refined serologic tests (19 ) . Suitable 
antigens are now available, but the effort re- 
quired to apply the test is apparently a deter- 
rent factor to its use. 

2. Removal of goats with positive reactions 
to the various tests must be accompanied by 
strict sanitary herd management, particularly 
in areas where goats and man live in close asso- 
ciation. Those familiar with goat-breeding 
practices carried out by poor settlers and 
farmers who own small herds that feed on nat- 
ural ranges of sandy semidesert and rough and 
broken terrain fully appreciate the difficulties 
of accomplishing much in this respect. An 
educational program — carefully adapted to lo- 
cal needs and skillfully executed until its goals 
are achieved — is required to familiarize the 
people with the economic and social conse- 
quences of the loss of kids and lambs and the 
spread of the infection to man. Furthermore, 
it is never appreciated, and therefore rarely 
adequately emphasized, that the environment 
of human habitations where goats infected with 
B melitensis have been housed for decades is 
thoroughly impregnated with the infective 
a°-ent. How to remove the Brucella from this 
contaminated environment is not known, and 
little effort has been spentm studying the condi- 


tions required to accomplish the desired results. 

3. Even if all of these requirements could be 
met and a dependable test-and-slaugliter pro- 
gram could be contemplated, the thoughtful 
health official would still need to look ahead. A 
primitive people dependent solely on the goat 
for milk and milk products must receive finan- 
cial aid from their government because they can 
meet brucellosis only by replacing stock through 
importation of clean animals. This is not com- 
patible with the economy of the countries most 
heavily burdened by caprine brucellosis. Tem- 
porary losses will be more than compensated 
for in the future. Fewer animals will he lost 
by abortion and productivity will be increased. 

The usefulness of calfhood vaccination with 
sti’ain 19 has already been touched on. This 
suggests the necessity of further work to find a 
strain of B. melitensis suitable for vaccination 
of goats and sheep. It seems apparent that 
no effort should be spared to discover such a 
vaccine. Meanwhile, one might reflect on some 
of the problems that lie ahead in this effort. A 
limited series of tests have shown that goats 
that have x-ecovered from B. melitensis infection 
have an immunity that i - apidly and effectively 
frees their tissues from the infective agent 
when they are given relatively large doses of 
viz’ulent B. melitensis. They are not immune 
to infection with B. abortus. Thus, acquired 
immunity in goats is a proved biological state. 

Little present evidence encourages the hope 
that a killed vaccine or strain 19 can confer 
an adequate immunity against the continuous 
chances of infection prevailing in goat-raising 
areas. On the other band, an overwhelming 
amount of data from France, England, Aus- 
tralia, and the United States leave little doubt 
that at the moment the only effective immunity 
against Brucella abortion is induced by in vivo 
proliferation of the vaccinating or infecting 
agent. It must be concluded for the time being 
that the in vivo synthesis of immunizing anti- 
gens is of superior immunogenicity — either in 
quality or quantity — to that produced by organ- 
isms grown on artificial medium. Finding a n. 
melitensis strain with these properties is a dif- 
ficult task. 

Elberg, in a personal communication, offered 
the hypothesis that a population of B. meliten- 
sis which has nutritional requirements not satis- 
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Service Statistics in Public Health 


T HE RENAISSANCE of interest among 
public health administrators in the plan- 
ning and evaluation of public health programs 
highlights the importance of the work currently 
being done by the Public Health Conference on 
Records and Statistics. 

Within the past three decades, a number of 
approaches have been made to the description 
of health department performance and the im- 
pact of public health programs. Outstanding 
results of these efforts are the several editions 
of appraisal forms for local health work issued 
by the Committee on Administrative Practice 
of the American Public Health Association, the 
tabulation of health department services pre- 
pared by the Committee on Records and Re- 
ports of the Conference of State and Territorial 
Health Officers, and, more recently, the Evalu- 
ation Schedule and Health Practice Indices 
developed by the Committee on Administrative 
Practice of the American Public Health Asso- 
ciation. Successively, these several reporting 
instruments have been valuable tools for the 
use of local health departments in reviewing 
their operations. They have stimulated criti- 
cal self-appraisal, an essential to growth and 
improvement of service. 

As stock-taking techniques have been more 
widely applied, deficiencies in available opera- 
tional statistics have become increasingly ap- 
parent. The volume of statistical information 
accumulated has steadily increased; yet much 
of it has been collected without specific pur- 
pose and, therefore, has been of minimum 
worth. Frequently, it is limited to enumeration 
°f units of service, with no link to any sort of 
population base from which to measure program 
progress. F or example, immunizations of vari- 
ous types, given at specified places, within des- 
ignated periods of time, are customarily 


counted, but they are nob related to the num- 
ber of children of different age groups who 
should be immunized. Also, it is usual to main- 
tain figures on attendance at the several kinds 
of health department clinics but unusual to 
relate such attendance to the number of per- 
sons who needed the service provided. Statis- 
tics kept in far too many health departments 
are susceptible to gross tabulations only, not 
to the kind of analysis necessary for pinpoint- 
ing problems of specific age, socioeconomic, or 
geographic groups, or for measuring success or 
failure in meeting them. 

Working Group on Service Programs 

While counts of certain acts of the health 
department staff describe the efforts being ex- 
pended for each separate program, they give no 
indication of what has happened as a result of 
the service. Although a number of health de- 
partments have recently revised their systems 
of compiling service statistics, no widespread 
agreement has been reached regarding the kind 
of statistical information that is most essential 
for the planning, operation, and evaluation of 
public health programs. Neither has there been 
any generally accepted guidance concerning 
the minimum amount of such information re- 
quired and the kinds of breakdowns or relation- 
ships which are apt to be most generally useful. 

It is to such problems that the Working 
Group on Service Programs — one of six work- 
ing groups of the Public Health Conference on 
Records and Statistics — lias addressed itself. 
The Working Group on Service Programs, until 
1954 known as the Working Group on Serv- 
ice Statistics, is interested in data that describe 
and measure public health services to indi- 
viduals and efforts to reduce environmental 
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4. Control of bovine brucellosis should be 
undertaken with aids recognized and available. 

5. Measures should be taken to insure pas- 
teurization of milk. The importance of pas- 
teurization cannot be overstated ; it kills Bru- 
cella. In areas where cow’s milk is adulterated 
with goat’s milk, this procedure must be care- 
fully supervised. 

6. Eeliance on pasteurization alone, without 
regard for other routes of transmission, is un- 
wise because most infections in many regions 
are spread by direct contact with infected 
animals. 

7. Diagnostic reagents must be standardized 
and supplied by a central laboratory. 

8. The manufacture and distribution of vac- 
cine made with B. abortus strain 19 must be 
under constant control, preferably by a State 
or national health or agricultural agency. 

9. The official brucellosis eradication pro- 
gram should, whenever and wherever practical, 
be supervised by full-time State, preferably 
public health, veterinarians, cooperating with 
livestock sanitary officials. 

10. Serious consideration should be given to 
adoption of regulations that permit importation 
only of official calfhood-vaccinated animals over 
30 months of age and under 36 months of age, 
provided the blood test within 30 days of 
shipment does not disclose a reaction exceeding 
incomplete in a dilution of 1 : 200. 

11. A brucellosis center, devoting all its ef- 
forts to the development of an effective vaccine 
against caprine brucellosis, should be estab- 
lished in one of the Latin American countries. 
A committee of experts studying the immunol- 
ogy of this infection should be invited to serve 
as advisers. 
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Basic Principles Governing Service Statistics 

in Public Health 


The following principles should govern the 
collection, tabulation, analysis, and interpreta- 
tion of service statistics : 

Principle 1 

Service statistics should serve one ar more of these 
purposes: 

Help define the health problems of the com- 
munity. 

Help measure extent of the program. 

Help measure progress in relation to prob- 
lems. 

Help furnish a basis for future program 
planning. 

Help provide data required periodically by 
the general public, local appropriating bodies, 
and State and Federal health agencies con- 
tributing financial aid. 

Principle 2 

Information accumulated for service statistics should 
meet the following tests: 

Should be not only useful but actually used. 
Should be valid. 

Should be significant for the purpose it is 
supposed to serve. 

Should be readily available. 

Should justify the time and expense involved 
in its collection. 


Report of the Working Group on Service Programs , 
essentially as approved April 27-29, 1955, by the 
Public Health Conference on Records and Statistics, 
Washington, D. C, 


It is recognized that accepted criteria for tests 
of validity and significance of certain types of 
information are not available at present. 
Establishment of such criteria is a project in 
itself and one which should be undertaken as 
early as possible in order that the importance 
of the utility factor could be judged against the 
importance of the availability factor. 

Principle 3 

In order to be most meaningful, service statistics 
should be related to baseline data. Examples are: 

• Demographic information, such as popula- 
tion by age groups, natality, morbidity, and 
mortality information. 

• Information regarding the housing, sanita- 
tion, nutritional, and general economic status 
of the community. 

• Health needs of special groups. 

• Information describing health facilities, 
services, and personnel available, under public, 
voluntary, and private auspices. 

• Information reflecting expenditures. 

Definite provision should be made for corre- 
lating baseline data with the service statistics 
accumulated. Too frequently, while the several 
bodies of information are available, there is no 
organized method by which they are brought 
together. 

Principle 4 

The most important concept concerning service sta- 
tistics is that such statistics should, generally speak- 
ing, measure services directed to individuals and 
their environmental hazards, including results at- 
tained, and not attempt to measure staff activities. 
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hazards. Problems of registration and legisla- workers, Public Health Reports is publishing 
tion pertaining to vital events are being con- the series of technical reports designed to im“ 

sidered by the other working groups of the prove the quality of public health service sta- 

conference— the working groups on (a) mar- tistics. The first report, “Basic Principles Gov- 

riage and divorce, (b) methodology, (c) model erning Service Statistics in Public Health,” fol- 

legislation, (cl) mortality, and (e) natality and lows on p. 521. This initial document proposes 

fetal death. a number of fundamental concepts which the 

The Public Health Conference on Records "Working Group on Service Programs believes 

and Statistics was established in 1949 for the are essential to the development of meaningful 

development and improvement of public health service statistics in public health. The princi- 

records and statistics. Membership of the con- pies enumerated will be useful to many health 

ference is made up of representatives of vital departments as cz-iteria for determining the 

and public health statistics programs of each value of program statistics being produced cur- 

State and Territory. The National Office of rently or contemplated for the future. 

Vital Statistics serves as secretariat to the con- Guides for application of these basic princi- 
ference, and representatives of Federal and pies to two specific types of health programs 

voluntary health agencies and of schools of have also been completed. Entitled “Health 

public health participate in working group Supervision of Infants and Preschool Cliil- 

activities. dren” and “Health Services for Children of 

The several working groups engage in a year- School Age,” they will be published in subse- 

round work program, which includes perform- quent issues. As similar guides are developed 

ance of basic studies, preparation of technical for additional program areas and are approved 

reports, and formulation of recommendations by the conference for publication, they too will 

for consideration and action of the conference. he released through Public Health Reports. A 

Particularly significant to the guidance of effec- guide for home accident prevention programs 

tive public health action and measurement of is nearly completed. 

progress are several documents which have been These statements are in no sense an attempt 
developed by the Working Group on Service to standardize either content or procedures m 

Programs. These statements or guides have the development of service statistics. Prescrib- 

evolved from the experience and needs of the ing specific statistical patterns which would be 

working group members and their colleagues applicable to all health departments is neither 

from program divisions in the several health desirable nor possible. On the other hand, a 

departments represented. In reaching its con- sound, widely accepted framework within which 

elusions, the group has had continuous consul- each health department may develop a program 

tative service from professional leaders in the in accordance with its own particular needs and 

respective subject matter areas to which atten- resources is badly needed for more effective pro- 

tion has been directed. gram planning, operation, and evaluation. The 

conference believes this series of guides will 
Meaningful Service Statistics contribute to that end and that each statement 

In order to make the conclusions of the work- merits extensive study and application by pubhc 

ing group widely available to public health health workers. 
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maternity services can be obtained by relating 
antepartum, delivery, and postpartum services 
to the women who wore delivered within a speci- 
fied period than by getting unrelated counts 
of the three types of services. 

Shown below is a pattern which relates 
service statistics for a tuberculosis screening 
activity to the problem, specifically, th.e num- 
ber screened to the population concerned : 

Total population screened. 

Percentage of population screened. 

Number of persons screened. 

Number of films read. 

Number of persons referred for large X-ray. 

Number receiving large X-ray. 

Number referred to physician. 

Number of referrals completed. 

Number diagnosed as active. 

By such relationship of information, the 
number for whom rechecks were recommended, 
the percentage of individuals tested who had 
evidence of a disease, and the number con- 
firmed by private physicians provide a guide 
to the validity of the test. The number for 
whom rechecks were recommended and com- 
pleted is an indication of the adequacy of fol- 
lowup. Reporting on this basis makes possible 
good comparison of services between various 
areas and between selected periods of time. 

Principle 6 

Unduplicated counts of individuals receiving service 
is useful information to local health departments. 

“Unduplicated counts of individuals” means 
counting only once, for a designated period of 
time, each separate health department client 
irrespective of the number and variety of health 
department services he receives. It is possible 
that a person receives more than one service 
from the department. In considering total vol- 
ume of service given by tlie health agency, such 
a person would be counted several times. For 
some purposes this is desirable and important 
information. However, in planning, operating, 
and evaluating a public health program, it is 
also important to know the number and char- 
acteristics of each individual served by the 
health department. Consequently, arrange- 
ments should also be made for counting only 


once each person served by the health agency. 
In this connection, it is also important to know 
where the remainder of the community re- 
ceived comparable services, if any. These data 
can then be related to the population concerned 
and thus assist in measuring the extent to which 
public health effort is reaching all the people. 

Principle 7 

Service statistics as here discussed should, for the 
most part, be a byproduct of administrative opera- 
tion of a program. 

Maintenance of records and compilation and 
interpretation of statistics should be an integral 
part of program management. Case records of 
individuals served by the health department 
constitute the best source of service data in a 
well-conducted department. 

Principle 8 

To promote the use of selected information from 
case records, the basic record system should be so 
designed that pertinent items can be related with- 
out the necessity of searching through scattered 
sources. 

The record being used should permit easy 
recording and review of the information it con- 
tains. One possibility of achieving this end is a 
single case record for each client, on which is 
recorded all types of service rendered by the 
health department. The record should also be 
readily accessible for review after it is filed. 
Such a record system must be worked out within 
the circumstances of individual health depart- 
ments. 

Principle 9 

A review of the service record for each individual 
under health department supervision should be 
made regularly, at least annually, by the supervis- 
ing staff. 

Case record analysis can be limited to stated 
times: quarterly, semiannually, or annually. 
Periodic review reduces handling and permits 


Vol. 71, No. 6, June 1956 


523 



jMajor emphasis should be placed on the num- 
ber of persons served and types and amount 
of sen ice received, and not on numbers of visits 
and inspections made or other such measures 
of volume of stall' activities. 


Principle 5 

In general, activity counts should not be used for 
service statistics. 


The gravest criticism of utilizing activity 
counts for service statistics is the fact that a 
false sense of accomplishment may be engen- 
dered in health department personnel. When 
so many activities are recorded, there is se- 
vere temptation to think that every minute of 
the working time should be tabulated as evi- 
dence that full time and attention have been 
accorded the job. This leads to the desire to 
account for every letter answered, telephone 
call made, and even the time spent in prepar- 
ing the activities report itself. 

For example, items such as meetings attended 
as a part of duty, newspaper articles prepared, 
hours spent working on records, conferences 
with clerical personnel, attendance at profes- 
sional meetings, special meetings attended, and 
similar activities may have administrative value 
to the supervisor or the program director in 
evaluating the distribution of staff activities, 
but they do not contribute directly to the meas- 
urement or evaluation of program services. 

Likewise, the effectiveness of an educational 
program cannot be measured by number of 
pamphlets distributed, films shown, talks given, 
and so forth. Attendance at a meeting or carry- 
ing away of literature may have no relation 
whatsoever to what the individual learned 
through contact with the health information. 

These questionable types of service statistics, 
enumerating the multitude of activities of 
health personnel, arise from attempts to get 
quantitative indexes of how much is being done 
in this or that program. _ However, mere counts 
of activities, without being related to the need 
or unmet demand for a service, add very little 
to knowledge of the problem or to program 


^For example, the important thing to know in 
connection with immunization is the level o± 


immunization in the community. Counting up 
the number of immunizations given at specified 
places falls far short of giving that essential 
knowledge. 

For measuring the amount of work done, 
gross counts will be meaningful only for activi- 
ties expressed in standard work units, such as 
tuberculin tests, X-rays, clinic hours held, 
sputum examinations, and the like. For such 
activities as medical consultations, medical so- 
cial work, or nursing visits, they will not be 
meaningful unless the content of the service is 
specified. 

For supervision, counts of activity may be 
useful where work can be measured on a produc- 
tion basis, such as laboratory examinations made 
or X-ray film taken. On the other hand, when 
work to be evaluated is of such nature that it 
cannot be described in easily measurable work 
units, this type of information lacks validity 
since many factors besides numbers of activities 
participated in are important. A mere count 
of activities performed reveals neither the qual- 
ity of service rendered, the time required, nor 
the results obtained. 

For informational and budgetary purposes, 
such counts of activities have little meaning un- 
less expressed in terms of progress toward a goal 
and of comparison with known needs and with 
standards for service. For determining rela- 
tive emphasis placed on different segments of 
the program, enumeration of activities is re- 
vealing only for those parts of the program 
which are comparable. 

As an example, a count of nursing visits or 
admissions for two programs cannot be con- 
sidered a valid comparison of relative emphasis 
if one program consists of clinic and home nurs- 
ing services and the other is carried out through 
home nursing visits alone. 

The more valuable service statistics — those 
measuring services to individuals and the im- 
provement of their physical environment are 
based on counts of the patient load according to 
whatever breakdowns are significant (age, sex, 
race, residence, and so forth) and to the cate- 
gories and amount of service received, grouped 
so that service is related to problem. Such data 
are needed for both program planning and 
evaluation. 

For example, more useful information on 
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Conference Report 


Evaluation in Public Health 


T HE Eivst National Conference on Evalua- 
tion in Public Health evolved from a 
need for pooling the experience of the many 
individuals and groups concerned with evalua- 
tion of public health activities and stimulating 
the development of more effective evaluative 
techniques. Dr. Ylado A. Getting, professor of 
public health practice, School of Public Health, 
University of Michigan, was chairman of the 
planning committee. He opened the confer- 
ence by stating its two main objectives : to bring 
together the work of many in the evaluation 
of public health so that all may profit; and to 
determine which steps logically might be taken 
next to improve the practice of evaluation of 
public health activities. 

Background 

Indirectly, the conference was an outgrowth 
of a recommendation made in 1953 by the As- 
Eociation of State and Territorial Health Of- 
ficers: 

“That a joint committee be established, repre- 
senting the Public Health Service, Children’s 
Bureau, and the Association of State and Ter- 
ritorial Health Officers, to develop quantitative 
and qualitative measurements which could be 
used to evaluate public health programs.” 


The First National Conference on Evaluation in 
Public Health ivas held at the School of Public 
Health, University of Michigan, September 12 and 
13, 1955. This summary of the recommendations of 
the conference and some of its discussions was pre- 
pared by the Division of General Health Services, 
Bureau of State Services, Public Health Service, at 
the request of the conference’s planning committee. 
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More immediately, it resulted from a meeting 
called in Buffalo, N. Y., on October 10, 1954, 
by the chairman of the association’s representa- 
tives to the joint committee, Dr. J. D. Porter- 
field, director of tlie Ohio State Department of 
Mental Hygiene and Correction. In addition 
to the representatives of the Federal agencies 
and the State health officers, there were repre- 
sentatives from several organizations, which 
had planned or initiated studies concerned with 
evaluation of public health activities. 

A planning committee was appointed to con- 
vene a 2-day working conference to learn more 
of what each group is doing and to develop a 
cooperative plan in which the various individual 
contributions could be dovetailed for the maxi- 
mum contribution to the development of quan- 
titative and qualitative measurement in public 
health practice. 

Membership of the planning committee com- 
prised representatives of the American Public 
Health Association, the Association of Business 
Management in Public Health, the Association 
of State and Territorial Health Officers, and the 
Children’s Bureau and Public Health Service 
of the Department of Health, Education, and 
Welfare. These five agencies, in cooperation 
with the University of Michigan School of 
Public Health, sponsored the First National 
Conference on Evaluation in Public Health. 

Structure 

The conference was designed to enable the 
participants to discuss methods of evaluation 
as they applied to one of five specific health 
activities. A maximum of 20 persons partici- 
pated in the discussions of each section. Par- 
ticipants were selected on the basis of their 
demonstrated interest in evaluation, and they 
were chosen from a wide range of professional 
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more thorough analysis. Such a review would 
require for each individual service : 

• A plan. 

• The existence of standard criteria of serv- 
ice (nursing, clinic, medical, social, rehabilita- 
tion, and so forth). 

• A comparison of performance as revealed 
in the record against the plan and the criteria of 
service. 

Periodic review of each individual service 
record would provide valuable leads to evalua- 
tion of the adequacy of health department serv- 
ice. An accumulation of unmet needs would 
reveal where emphasis should be put and would 
indicate needs for and distribution of personnel. 

For example, if an analysis is made once a 
year of all known tuberculosis cases to deter- 
mine how many tuberculosis patients are in the 
hospital, how many at home, the sputum status 
of those at home, and the number of tuber- 
culous individuals at home who were last ex- 
amined more than a year ago, attention is 
focused on a specific problem and on the health 
department’s success, or lack of it, in keeping 
individuals under supervision. 

If, in addition, records of all new tuberculosis 
cases are examined to determine the stage of the 
disease, and the age of the patient, attention will 
be drawn to the success of case finding. 

A summary of this type of data provides ap- 
propriating bodies with a better understanding 
of the health department program and its needs 
than does the traditional count of visits, in- 
spections, and admissions to broad categories 
of service. It is recognized that information 
from records needs to be supplemented by per- 
sonal observations and knowledge of the person 
doing the job. 

Periodic case record analysis would be less 
expensive and more valuable than the accumu- 
lation of a vast quantity of uninterpreted data, 
which is still a wide practice among public 
health agencies. 


While compilation of service statistics by pe- 
riodic case record analysis has been initiated in 
several places, it has not been extensively de- 
veloped. Even when such types of data are col- 
lected, the resulting tabulations are too fre- 
quently not used and are not coordinated with 
operation of the program. 

Review procedures should provide a mecha- 
nism for closing out the records of individuals 
no longer needing service or for determining 
priority of those needing service. 

Principle 10 

fn order that only pertinent data be collected and 
that there be no duplication either of effort or data, 
health departments should have a committee for 
the development, review, and control of basic rec- 
ords, forms, and procedures. 

In State health departments, the committee 
described above should include at least the di- 
rector of local health services and representa- 
tives of the statistical unit, selected programs, 
and local health department. At either the 
State level or the local level, personnel who 
actually use records and interpret procedures 
should participate in their design and assist in 
establishing procedures for their use. 

• • • 

The basic principles have been reproduced m 
mimeographed form as Document 353 of the 
Public Health Conference on Records and Sta- 
tistics by the National Office of Vital Statistics, 
Public Health Service, Department of Health, 
Education , and W elf are, Washington 25, D. C. 
They have the endorsement of the following or- 
ganizations: Association of State and Tern- 
tonal Directors of Local Health Services , 
Council of State Directors of Public Health 
Nursing; Statistics Section and Committee 
on Administrative Practice , American Public 
Health Association. 
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Conference Report 


Evaluation in Public Health 


T HE First National Conference on Evalua- 
tion in Public Health evolved from a 
need for pooling the experience of the many 
individuals and groups concerned with evalua- 
tion of public health activities and stimulating 
the development of more effective evaluative 
techniques. Dr. Ylado A. Getting, professor of 
public health practice, School of Public Health, 
University of Michigan, was chairman of the 
planning committee. He opened the confer- 
ence by stating its two main objectives : to bring 
together the work of many in the evaluation 
of public health so that all may profit ; and to 
determine which steps logically might be taken 
next to improve the practice of evaluation of 
public health activities. 

Background 

Indirectly, the conference was an outgrowth 
of a recommendation made in 1953 by the As- 
sociation of State and Territorial Health Of- 
ficers: 

“That a joint committee be established, repre- 
senting the Public Health Service, Children’s 
Bureau, and the Association of State and Ter- 
ritorial Health Officers, to develop quantitative 
and qualitative measurements which could be 
used to evaluate public health programs.” 


The First National Conference on Evaluation in 
Public Health was held at the School of Public 
Health, University of Michigan, September 12 and 
13, 1955. This summary of the recommendations of 
the conference and some of its discussions was pre- 
pared by the Division of General Health Services, 
Bureau of State Services, Public Health Service, at 
the request of the conference’s planning committee. 


More immediately, it resulted from a meeting 
called in Buffalo, N. Y., on October 10, 1954, 
by the chairman of the association’s representa- 
tives to the joint committee, Dr. J. D. Porter- 
field, director of the Ohio State Department of 
Mental Hygiene and Correction. In addition 
to the representatives of the Federal agencies 
and the State health officers, there were repre- 
sentatives from several organizations, which 
had planned or initiated studies concerned with 
evaluation of public health activities. 

A planning committee was appointed to con- 
vene a 2-day working conference to learn more 
of what each group is doing and to develop a 
cooperative plan in which the various individual 
contributions could be dovetailed for the maxi- 
mum contribution to the development of quan- 
titative and qualitative measurement in public 
health practice. 

Membership of the planning committee com- 
prised representatives of the American Public 
Health Association, the Association of Business 
Management in Public Health, the Association 
of State and Territorial Health Officers, and the 
Children’s Bureau and Public Health Service 
of the Department of Health, Education, and 
Welfare. These five agencies, in cooperation 
with the University of Michigan School of 
Public Health, sponsored the First National 
Conference on Evaluation in Public Health. 

Structure 

The conference was designed to enable the 
participants to discuss methods of evaluation 
as they applied to one of five specific health 
activities. A maximum of 20 persons partici- 
pated in the discussions of each section. Par- 
ticipants were selected on the basis of their 
demonstrated interest in evaluation, and they 
were chosen from a wide range of professional 
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disciplines : medicine, nursing, engineering, 
dentistry, sociology, administration, and psy- 
chology. 

The plenary orientation session was followed 
by simultaneous sessions of the five sections. 
Section discussions were related to selected spe- 
cific programs: tuberculosis control, fluorida- 
tion of water supplies, accident prevention, pre- 
maturity, and cancer control. These specific 
topics encouraged the consideration of concrete 
examples of methodology. Discussions were 
aimed at bringing out the component processes 
of evaluation which might, or might not, be 
common to other public health practices. 

Digests of the section discussions were sum- 
mai’ized by a resolving committee chaired by 
Dr. Herman E. Hilleboe, commissioner of health 
of Hew York State. The committee’s summary 
report was presented at the final plenary ses- 
sion for discussion and action by the entire con- 
ference. 


Planning — Anderson 


The keynote address for the conference was 
delivered by Dr. Otis L. Anderson, chief of the 
Bureau of State Services, Public Health Serv- 
ice, whose formal topic was planning in rela- 
tion to evaluation. 

Dr. Anderson posed two basic tenets: first, 
that planning for the evaluation of a program 
should be interwoven with planning for the 
program itself; second, that evaluation tech- 
niques should be applied in the improvement 
of planning. 

He enumerated the several successive phases 
of program planning, viewed in its broadest 
sense, as follows : 

1. Determination of specific problems or 


needs. 

2. Delineation of long-term and short-term 
goals or objectives. 

3. Assessment of resources available or ob- 
tainable, including public opinion, professional 
attitudes, and degree of cooperation which 
might be expected; funds; personnel; facilities ; 

technical knowledge, and so forth 

4. Selection of program methods or activi- 
ties to be used to gain objectives. 

5 Continuous or periodic evaluation of 
achievement or progress toward attainment of 


short-term and long-term goals— both quantita- 
tive, or measurable, and qualitative, or judicious 
appraisals. 

6. Change in goals, redirection of program, 
or replanning, as indicated by accomplishment, 
by concurrent shifts in circumstances, improve- 
ments in useful knowledge, and altered re- 
sources. 

7. Evaluation of final results. 

Built-In Evaluation 

In this pattern of program planning, the 
speaker explained that evaluation is built right 
into the plan as an identified, integral part. 
Evaluation cannot be considered an adjunct 
to public health program development, to be 
pursued or omitted as convenience dictates. It 
must be involved as an essential ingredient of 
of program design, serving a definite purpose. 
Dr. Anderson demonstrated the application of 
this concept to a number of specific programs. 

Every phase of positive program planning 
contains an element of evaluation, he said. As- 
sessment and judgment are involved, and de- 
cisions must be made whether we are deter- 
mining the extent of a problem, public opinion, 
resources available, or completeness of techni- 
cal knowledge or whether we are establishing 
objectives or choosing methods for action geared 
to achieving the objectives. Each decision de- 
pends upon considering and choosing among 
alternatives. This weighing of evidence 
throughout the planning process is an informal, 
almost subconscious type of evaluation — but 
evaluation, nonetheless. Often, by careful 
analysis, it is possible to identify important 
related facts of which we had not been aware, 
thus “firming up” a base for our decisions. 

Only when evaluation is built in as one dimen- 
sion of program planning will it assure that 
proper provision has been made for validly 
appraising the success or failure of the pro- 
gram and that there is guidance for reconsidera- 
tion of objectives and redirection of program, 
as such changes are indicated. Throug 
prompt adjustment of program, much effort 
and expense that otherwise might be wasted 
can be saved. Available resources can be re- 
channeled without delay into more productive 
and more needed activities. Unless tins is done, 
the program plan becomes static and sterile, ana 
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completely valueless as an administrative tool. 

For any program, Dr. Anderson said, there 
is a better chance of achieving long-range ob- 
jectives if planning provides for progress evalu- 
ation of intermediate steps and of objectives at 
frequent intervals. Such evaluation yields im- 
mediate results. Concurrent evaluations make 
it possible to identify difficulties or barriers as 
they occur and to apply necessary adjustments. 

On the other hand, if evaluation is delayed 
until objectives are achieved, the program may 
never be evaluated. Or if the appraisal is arbi- 
trarily timed — in collection with a reorganiza- 
tion or a change in administration — we may find 
that for a long time we have been engaging in 
fruitless endeavor, and that the advance in 
measurable program achievement, the end and 
aim of program planning, has not been 
accomplished. 

Need of Evaluation — Kandle 

Dr. Eoscoe P. Kandle, deputy commissioner 
of health of New York City, talking on the 
need and place of evaluation in public health, 
urged that a fresh start be made in the evalua- 
tion of public health practices, with renewed 
ambition and new perspectives. The public 
health profession is now on “dead center” with 
respect to evaluation in public health, he stated. 

He praised the work of past years by the 
Committee on Administrative Practice of the 
American Public Health Association, supported 
by the Commonwealth Fund and by other 
groups, in developing various methods of ap- 
praisal and evaluation of specific public health 
techniques. Pie also noted outstanding current 
work, such as that in evaluating several methods 
of tuberculosis control, in pinpointing specific 
causes of infant mortality and in appraising 
the effectiveness of efforts to reduce these prob- 
lems, in carrying out precise studies of diagnos- 
tic tests and practices for control of coronary 
disease and hypertension, and in developing 
new methods and formulas for determining the 
number of public health nurses needed for ade- 
quate service to a community. 

Nevertheless, the evaluation of widely used 
public health practices remains a major weak- 
ness, Dr. Kandle stated. Growth of programs 
has outstripped our ability and ambition for 


appraisal. Pie directed attention to several 
barriers which have not been penetrated 
successfully : 

1. There is a strong tendency to think of 
effort rather than of accomplishment. There 
are not many practical indexes of accomplish- 
ment. 

2. There is a lack of true perception and pre- 
cise knowledge of people’s actions and beliefs 
about health and the changes we are trying to 
encourage them to make. To evaluate without 
taking into account the factors of the people’s 
understandings and feelings is foolish and 
wasteful. 

3. It is difficult to devise simple, practical 
evaluation procedures which can be built into 
everyday practice. 

-i. We are apt to conform too rigidly to nar- 
row public health traditions. This produces 
stereotyped thinking, which limits critical, in- 
cisive analysis of our accomplishments and 
fresh and original approaches to our problems. 

Report of Resolving Committee — Hilleboe 

The extent to which the conference attained 
its objectives is reflected in the summary report 
of the Kesolving Committee which was pre- 
sented by Dr. Hilleboe. 

Dr. Hilleboe reported that he found many 
similar opinions among the representatives of 
the five sections. He emphasized that when 
evaluation in public health is discussed, there 
must be understanding about what is to be ac- 
complished. Accordingly, a program is needed. 
We also must have a plan of operation which 
is, of course, based on the program plan. If 
we evaluate what we are doing in the light of 
what we set out to do, then we are moving in 
the right direction, lie said. 

We can evaluate a technique, a research proj- 
ect, a study, an activity, an objective, a purpose, 
or a total program, Dr. Hilleboe continued. 
We need to evaluate the yardsticks, the tools 
of measurement, themselves. It is also true 
that we can do some administrative evaluation, 
and its importance in carrying out all of our 
public health programs should not be forgotten. 
We can evaluate both performance and meas- 
ures of performance; ultimately, we must eval- 
uate performance against our stated objectives. 
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This basic pi’inciple came out time and again 
in many of the sectional discussions. Dr. Hille- 
boe reported. Highlights of the rest of his re- 
port included the following : 

It is possible to become so absorbed in one 
particular technique that an undue amount 
of time is spent in evaluating that single tech- 
nique. Sooner or later we must determine the 
value of the technique to the activity in which 
it is used. The activity in turn must be related 
to objectives, and they, in turn, to the purpose 
of the entire program. 

Evaluation in public health becomes mean- 
ingful when it originates from a critical atti- 
tude of mind and intellectual curiosity. Those 
are fundamental ingredients. Program evalua- 
tion requires the same meticulous skills and 
methodology that the epidemiologist employs 
in the study of an acute or chronic disease. It 
is not enough to make measurements; what is 
needed is the measurement of results. Reliable 
and valid techniques can produce measurable 
results if expertly used. Precise evaluation 
studies are really research projects of one kind 
or another, and are quite similar, in fact, to the 
epidemiological field studies made by health 
department personnel. Both use the scientific 
method to obtain unbiased results. 

The evaluation process should employ scien- 
tific measurement and comparison in public 
health practice as in other fields. Certainly 
the public health profession should use a 
scientific method whether it is in administra- 
tion, or the evaluation of a technique, or the 
activities or programs that make up the sub- 
stance of public health. Evaluation studies to 
be sound require appropriate samples. 


In evaluating teclmiques, reliability, validity, 
yield, cost, and acceptance, must be measured. 
But when objectives and programs are consid- 
ered, the factors of adequacy ancl efficiency 
must be added to our evaluation. Cost must 


ie taken into account because all program plans 
lepend upon money for continued operation. 
I is essential to determine if the evaluation is 
roin» to be worth the time, effort, and money 
■pent in relation to the limited resources avail- 
able for all health department work. 

The human factor must be recognized in the 
^valuation process. Suggested changes m pro- 
-am content and direction may threaten the 


security of the individuals concerned, so evalu- 
ation must consider human relations in public 
health. 

The several sections of the conference are in 
general agreement. One of the strong currents 
running throughout the whole discussion was 
the feeling that there is considerable value in 
exchanging ideas and experiences on evalua- 
tion, that the conference has been profitable, 
and that constructive, definite recommenda- 
tions resulted. 

It appears that the initial need is to have a 
small group, perhaps taken from this confer- 
ence, start work on developing acceptable and 
unified terminology and definitions. This will 
enable public health people to communicate 
with each other more easily and precisely and 
to talk more profitably about evaluation. 

Many of the health organizations represented 
here, both public and private, can look at some 
of their programs to see if some new evaluation 
projects can be set up. Within the next 12 
months some evaluation projects could be 
started where they have not been carried on 
before. Every full-time health unit can begin 
some evaluation work even if it is only the 
testing of a minor technique or administrative 
procedure. It is up to us to find the resources 
within our own departments and do something 
in evaluation that we haven’t done before. 
Then we can communicate with one another and 
exchange information of mutual benefit. 

There should be another conference of this 
type, in about a year, to which all of us can 
bring the results of our new evaluation projects 
for open discussion. Prior to the proposed 
conference, copies of reports of projects can 
be distributed so that criticism and discus- 
sions of these evaluation projects may be more 
concentrated when we do convene. This would 
lead naturally to still further evaluation. 

From our intense discussions of the past 2 
days have come principles and practices in 
evaluation which can be useful to many health 
workers throughout the world. To set up a 
clearinghouse on evaluation in public health 
would be a natural followup, one which would 
enable all to keep abreast of present and future 
development in this field. It would provide for 
continuous exchange of experience and other 
information, and duplication of effort in pur- 
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suing the same types of evaluation might he 
avoided. Thus we would get the greatest bene- 
fits possible out of the human effort and the 
monetary expense involved. 

Such a course of action may well herald a 
new and exciting era for public health in a 
changing world. 

Conference Action — Witmer 

Discussion of the Resolving Committee’s re- 
port was opened by Dr. Helen L. Witmer, direc- 
tor of research, Children’s Bureau, Department 
of Health, Education, and Welfare, who em- 
phasized that difficulty in keeping on a straight 
track in planning for program evaluation arises 
from the fact that programs are so complex. 
She likened them to social institutions which, 
she said, can easily be divided into their com- 
ponent parts: purpose or objectives; personnel 
and clientele; rules — legal, ethical, technical 
(instruments, procedures, techniques) ; and 
equipment — facilities, including money activi- 
ties. 

One of two pertinent questions might then 
be asked regarding each element : 

1. Is it scientifically valid ? (Does the kind 
of staff, equipment, and procedures used lead 
to the desired results ? ) or 

2. Is it good (the staff or the results) accord- 
ing to accepted standards ? 

Ideally, standards should be based on scien- 
tific validation, men this is not possible they 
must be based on judgment and experience. 
Die main thing in planning and carrying out 
evaluation is clarity of purpose and direction. 

Most of the audience discussion pertained to 
the recommendations proposed by the Resolving 
Committee. The final action of the conference 
was the adoption of the following recommenda- 
tions: 


Copies of the full Proceedings of the First National 
Conference on Evaluation in Public Health may he 
purchased from tire University Publications Distri- 
bution Service, 311 Maynard Street, Ann Arbor, 
Mich. 

The clearinghouse function recommended by the 
conference has been delegated to the Subcommittee 
on State and Local Health Administration of the 
Committee on Administrative Practice of the Ameri- 
can Public Health Association. Forms for registra- 
tion of projects may be obtained from Dr. Vlado A. 
Getting, chairman of the subcommittee, whose ad- 
dress is School of Public Health, University of Mich- 
igan, Ann Arbor, Mich. 


1. That a small group be designated to de- 
velop uniform, acceptable terminology for gen- 
eral use in public health evaluation. (This 
recommendation was prompted by the fact that 
all groups reported that confusion concerning 
terminology had characterized and hindered 
their discussions.) 

2. That each health agency represented start 
some evaluation project within the next 12 
months and carefully document the meth- 
odology used. 

3. That another conference be held within 
one year for the purpose of reviewing the 
projects and determining methods and tech- 
niques which could be used by other agencies. 

4. That a clearinghouse be established for 
continuous exchange of experience and preven- 
tion of duplication of effort in the development 
of methods and criteria for evaluation. 

5. That the necessary staff and financial sup- 
port be obtained to set up this central agency 
on evaluation. 


ID 
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Montejiore Demonstration Project 


Practical Nurse Training in the Home 

By MARTIN CHERKA5KY, M.D., ELIZABETH B. TORRANCE, M.A., R.N., 

ELSIE BANDMAN, M.A., R.N., and BETTY SEIFMAN, M.A., R.N. 


T HE INCEEASE in chronic disease lias cre- 
ated a host of problems. These derive 
not only from the mounting number of chroni- 
cally ill patients, but also from the long dura- 
tion of chronic disease and the associated emo- 
tional, social, and economic disorders that af- 
fect both patient and family. 

The changing character of illness is shown 
by reports from visiting nurse agencies through- 
out the country that their services are devoted 
more and more to patients with chronic disease. 
The Visiting Nurse Service of New York re- 
ported that in a recent 6-montli period 70 per- 
cent of the visits were to patients with long- 
term illness. 

Because chronic illness is measured in months 
and even years, it has become neither desirable 
nor possible for all the chronically ill to be 
cared for in hospitals, certainly not for the ma- 
jor period of illness. This consideration has 
caused many changes in the patterns of medi- 
cal care ( 1 ). 

Montefiore Hospital, New York City, recog- 
nizing the impossibility of providing institu- 
tional facilities for all the chronically ill and 
the undesirability of keeping many patients in 


Dr. Cherkasky is director, and Miss T orrance is nurs- 
ing executive, of Montefiore Hospital in Neiv York 
City. Miss Bandman, formerly supervisor of the 
hospital’s demonstration project for practical nurse 
training in the home, is now assistant nursing execu- 
tive of the hospital! s School of Practical Nursing. 
Miss Seifman succeeded Miss Bandman as super- 
visor of the demonstration project. 


institutions rather than in the home with their 
families, embarked in 1947 upon its home care 
program. Techniques of providing comprehen- 
sive care to patients in the home were fully ex- 
plored and have in many instances served as 
the pattern for home care programs through- 
out the country as well as abroad (£) . Of par- 
ticular significance throughout the United 
States is a growing number of organized pro- 
grams of home care designed to meet the complex 
needs of chronically ill patients within the 
framework of the home ( 3 - 9 ). 

It is fortunate that this necessity has con- 
siderable virtue. Montefiore has demonstrated 
that, for propei-ly selected patients, home care 
is a method of choice when the basic team of 
the physician, nurse, and social worker is avail- 
able to meet the multiple needs of the patient 
and his family. Of these three, none is moro 
important in this service than the nurse. 

The rise in chronic disease, which will as- 
suredly continue, has led not only to a shortage 
of institutional facilities but to an even more 
serious shortage, that of nursing personnel. 
The American Nurses Association reported that 
there were 389,600 active professional workers 
at the end of 1953. Of these 231,000 were pro- 
fessional nurses employed in the field of hos- 
pital and institutional nursing. An additional 
54,123 practical nurses were also employed in 
that field { 10 ). 

Although this was the largest number of pro- 
fessional nurses who had ever practiced in the 
country, the demand has kept well ahead of the 
supply. One of the reasons for this demand is 
the enormous growth of hospital facilities. In 
1934 the total number of hospital beds in this 
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country, excluding those for the mentally sick 
and tuberculous, was 464,193, and in 1953 it 
was 735,215 ( 11 ) . 

In 1940, hospitals pressed by the growing de- 
mand of the armed forces for nursing personnel 
further developed a new hospital worker— the 
trained practical nurse. Today, patient care 
would be impossible in many of our hospitals 
were it not for the trained practical nurse, at 
first accepted only grudgingly by her colleagues 
and others in the health field. Her period of 
training, in contrast to the minimum 3 years 
for the professional registered nurse, is ap- 
proximately 1 year. To qualify for practical 
nurse training at Montefiore Hospital, the stu- 
dent must have certain qualifications : 

Asa: 17-50. 

Education: Elementary school diploma or its equiva- 
lent. 

Health: Applicant must have good physical and 
mental health and moral character. Medical and 
dental records must be filled out by the applicant’s 
own physician and dentist on a form provided by 
the school. 

Selection: An admissions committee makes the final 
selection, based upon an evaluation of the applicant 
by personal interview, preentrance testing, and 
references. 

Obviously the pretraining qualifications and 
the length and extent of training preclude the 
average practical nurse from assuming the same 
range of responsibility as the professional 
nurse. There is, however, no question that, 
with proper selection of students and a year of 
carefully planned and supervised training, the 
practical nurse is prepared for a wide range of 
nursing services which supplement and comple- 
ment the services of the professional nurse. 

In view of the great problem of chronic 
disease and the growth of home care programs, 
it is inevitable that a considerable part of the 
burden of nursing care in the home, as well as 
in the hospital, will have to be carried by the 
trained practical nurse. 

The Questions 

In 1952, Montefiore Hospital approached the 
New York Foundation with a request that it 
support a 2-year research program designed to 
answer the following questions : 


Without major changes in the length of the 
curriculum, what are the functions and services 
which the practical nurse is best prepared to 
carry out for the sick person in the home? 
What is the role of the practical nurse in the 
home on her own ; as a member of an organized 
home care team ; or as a member of a visiting 
nurse service ? How much of the training year 
should be devoted to training in the home? 
What should be the nature of the training in 
the home ? In addition to training in the home, 
what changes are desirable in the basic cur- 
riculum of practical nurse training which will 
enable her to do the best job in the care of the 
sick at home? What is the cost of such a pro- 
gram ? 

One of the conditions making our situation 
particularly suitable for this practical nurse 
demonstration was the close and vital relation- 
ship that had been built up in the preceding 5 
years between the Montefiore department of 
home care and the Visiting Nurse Service of 
New York, the agency under contract for serv- 
ice to Montefiore home care patients ( 13 ). A 
VNS supervisor has also acted as nursing con- 
sultant to the program. 

With an extensive experience in chronic 
disease, with a home care program carrying an 
average census of about 85 patients, with a well- 
established school of practical nursing, with a 
close tie to the Visiting Nurse Service, and, 
above all, with the philosophy of the team ap- 
proach to the care of the chronically sick, the 
Montefioz-e Hospital division of social medicine 
was chosen for this project. 

Program Description 

The study was scheduled for October 1, 1952, 
to October 1, 1954. A full-time supervisor was 
employed for student orientation, teaching, and 
general administration of the study. And a 
contractual agreement was drawn up to cover 
the care of patients under the joint service of 
the hospital and the Visiting Nurse Service of 
New York. 

During the 2-year period, 159 students in the 
Montefiore School of Practical Nursing re- 
ceived a 3-week period of training in the home 
of patients after basic work in medical and 
surgical nursing. The average number of stu- 
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Table I. Average student day 1 in home train- 
ing project 


Activity 


Percent 


Hours 


Total 


100 


8 


Time spent with patient 

Travel.. 

Clinical instruction 

Home care conference and seminar. 

Formal class 

Recording 


37 

25 

12 

6 

10 

10 


3 

2 

1 


a 

% 

3 A 


* Does not include lunch. 


dents in the program at any given time was sis, 

A typical period will be of value in presenting 
some of the activities in the home. During the 
6 months, January 1 to June 25, 1954, there were 
8 training classes consisting of a total of 35 
students who each received a 3-week course in 
home care. Table 1 shows the average student 
day during home training and table 2, the activi- 
ties during the period. 

The transition between work in the hospital 
wards in which a student practical nurse was 
assigned to limited responsibility for a specific 
patient to the increased responsibility for a 
patient in his home presented an educational 
challenge. 

An orientation course of several hours was 
given to each student on her first day and was 
continued for as many successive days as needed. 
This course included statements explaining the 
philosophy of the home care department, its 
team approach, and its many patient care func- 


Table 2. Visifs to patients, nursing hours, and 
services of 35 students, Jan. T to June 25, 
1954 


tions. The aims and services of the Visiting 
Nurse Service of New York, as well as the 
cooperative agreement between the pilot study 
program and the Visiting Nurse Service, were 
discussed. Presented in detail were the specific 
responsibilities of the student to the patient 
as well as her relationship to the supervisor and 
to the physician. Modified procedures, such 
as home methods for sterilizing instruments and 
thermometers, were demonstrated. Approach 
to the patient, entry into the home, and attitude 
and concern for environmental deficiencies 
were explained. Finally, the individual pa- 
tient, his physical ailments, and his emotional 
and social needs were discussed preparatory to 
the student’s initial visit. 

Throughout the experience, the student par- 
ticipated in, and contributed to, home care team 
conferences. Introductory visits to the patient 
were made jointly by the student and the visit- 
ing nurse. At this time, the student could ob- 
serve the visiting nurse’s approach to the patient 
and her procedures. This made subsequent con- 
tacts between the student and the patient more 
satisfactory. Followup visits were under the 
guidance of the pilot study supervisor until the 
student exhibited mastery of a given activity. 
Students also visited patients with home care 
physicians, occupational therapists, and physio- 
therapists, and observed a variety of advanced 
procedures ranging from thoracentesis to mas- 
sage and exercise. They observed the staffs 
interchange of information, which had as its ob- 
jective improved service to the patient and the 
family. In the home, students performed a va- 
riety of nursing procedures as well as essential 
homemaking activities. 


Item 

Number 


724 


1 , 025 


10, 137 
3, 767 


Treatments (including physical therapy 

1, 189 


273 


601 

Food and nutrition 

359 


1, 522 
24 
853 

Assisting doctor 

Sliscelfaneous '(including diversion and 
encouragement of patient) 

1, 549 


The Answers 

What is the role of the practical nurse in the 
home? 

The practical nurse demonstrated during this 
study that she was competent and efficient in 
a patient’s home. She was capable of perform- 
ing a variety of nursing procedures ranging 
from a simple bath to sterile dressings, care 
of tracheotomy patients, administration of oxy- 
gen, and preparation of food for patients on 
regular and special diets. She was able to ma e 
necessary and frequently complex adjustments 
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of basic skills to meet individual needs in the 
home. 

The practical nurse student, through her 
training in the home and family setting, de- 
veloped appreciation of the patient as an indi- 
vidual and of the importance of family relation- 
ships in the care of the sick. Each succeeding 
visit increased her insight and her sensitivity 
to the emotional stresses and medical, nursing, 
and socioeconomic problems of her patient. 

In a teamwork setting, the student learned 
the role of the physician and social worker and 
developed a clear understanding of her own 
function not only as a practical nurse, but also 
as a participant in the team. Pei'sonal contact 
between staff members and the practical nurse 
student fostered mutual respect and understand- 
ing. As a member of the Visiting Nurse Serv- 
ice team, she proved her value in effectively 
relieving the professional nurse of certain rou- 
tine bedside nursing duties in a manner that 
was highly acceptable to the patient. 

It is, however, important to remember that a 
1-year period of training, no matter how excel- 
lent, is not designed to give the practical nurse 
opportunity to learn the many nursing proce- 
dures that the professional nurse studies in 8 
years. 

The advice of Marian G. Randall, executive 
director of the Visiting Nurse Service of New 
York, is pertinent: “Continue the excellent plan 
of teaching patient-centered nursing but give 
the student the added security of teaching her 
what she should not do in the home on her own, 
and of teaching her the signs and symptoms 
which indicate when she should ask for help 
and supervision. In the hospital there is always 
someone near, but in the home the nurse is with- 
out professional assistance and there is need to 
recognize the difference.” 

Preferably, the practical nurse after her year 
of training should work within the framework 
of an agency, such as a visiting nurse service, 
so that under supervision she may gradually 
assume greater responsibility in the home. 

The Visiting Nurse Service of New York, for 
instance, employed three of the practical nurse 
graduates who had received home training, 
waiving on a trial basis the prerequisite of 1 
year of graduate experience. After the VNS 


supervisor became convinced of their capacity, 
the practical nurse graduates administered in- 
tramuscular injections to selected patients in 
addition to other duties. 

How much of the training year should he de- 
voted to training in the home? 

At the outset and on a trial basis, we allo- 
cated 3 weeks of the curriculum for the home 
nursing experience. The first week was devoted 
largely to student orientation to the program. 
The program as a whole was discussed, case load 
assigned, travel directions given, patient care 
given, patients’ case histories studied, and diag- 
nostic signs and symptoms discussed. It was 
during this first week, too, that the student 
made, with the visiting nurse, an introductory 
visit to each of her patients. 

The second and third weeks were devoted to 
assigned case loads under fairly constant super- 
vision of the program supervisor. During this 
period the various problems that arose were 
discussed, case studies were written, and ex- 
aminations given and corrected. 

As we gained experience, the faculty con- 
cluded that despite a tight curriculum a home 
training program extended to 4 weeks would 
provide a broader learning experience. The 
student could be given more opportunity for 
independent practice, with supervision as re- 
quired, and a longer period in which to develop 
initiative, resourcefulness, and judgment. The 
supervisor would have more time to evaluate 
the student’s strengths and needs. 

What is the nature of the training in the home? 

Observations. The student practical nurse 
observed the visiting nurse giving care, which 
included subcutaneous injections and dressings. 
This was followed by the supervisor’s discus- 
sion of principles involved in giving care. 

Discussion and demonstration. The super- 
visor demonstrated modifications of procedures 
such as boiling instruments and cleaning ther- 
mometers. She then had the student demon- 
strate her grasp of these techniques. The visit- 
ing nurse shared with the practical nurse stu- 
dent some of the ingenious methods devised over 
the years which enabled her to work effectively 
in the home, such as : (a) care of equipment ; (6) 
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improvised equipment, for example, bed rest 
and tray made out of cartons; slippers and 
wastebags made out of newspapers; paper pad- 
ding in lieu of rubber sheeting. 

Formal class teaching. Heading was assigned 
to students. Class discussion was held on spe- 
cific illnesses and their signs, symptoms, and 
medication, all correlated to particular patients. 
Examinations were given, corrected, and re- 
viewed with the students on an individual as 
well as a group basis. 

Each student was assigned a particular pa 
tient for whom a written patient-care study was 
required. These patient-care studies were dis- 
cussed and evaluated. 

Conferences and seminars. The student at- 
tended the weekly home care conferences where 
patients were discussed. The students were 
free to ask questions. Frequently, a student’s 
patient-care study was used as the basis for 
discussion at such a conference. 

A 2-hour conference was held with each 
group of students and the occupational thera- 
pist. Here, the purpose of occupational therapy 
and patient suitability for occupational therapy 
were discussed. In turn, the students fre- 
quently called to the attention of the occupa- 
tional therapist patients who seemed in need of 
such therapy. 

At an orientation conference with the social 
worker, the students received further insight 
into understanding the patient as a person and 
a family member. 

Scheduled informal conferences were held 
by the physical therapist with the students fol- 
lowing home visits. 

Homemaldng duties. Homemaking duties, 
generally, were minimal. The student was pri- 
marily responsible for cleaning the bedside 


unit. 

Since diet and preparation of food are in- 
cluded in the curriculum, the student was fa- 


miliar with various types of diet, such as bland 
and salt-free. The program supervisor dis- 
cussed in detail with each student the dietary 
requirements of her patients. She stressed the 
help the nurse could give the patient in under- 
standing and continuing a diet which, while 
therapeutic, was sometimes quite unpleasant. 
Whenever necessary, the student prepared and 


served a patient’s food and did other minor 
household chores. It is interesting and signifi- 
cant that the practical nurse student was unen- 
thusiastic about duties which were specifically 
homemaldn O'. 

o 

What are the necessary curriculum changes? 

The home care experience has resulted in a 
major reorientation of our curriculum. Not 
only has it improved the training of practical 
nurses so that they can function adequately in 
the home, but it also has sharpened our under- 
standing of the kind of curriculum we require to 
train a practical nurse to function better in all 
responsibilities. Heretofore, the curriculum 
had been focused on mastery of subject matter 
and nursing procedures as isolated factual ma- 
terial. Even before the pilot study, the need 
for a patient-centered curriculum had begun to 
be apparent. In the pilot study, it became quite 
clear the student was having difficulty in inte- 
grating her learning and adapting it to each 
patient. 

The first change was in the content and tech- 
nique of presenting the more than 70 hours of 
“conditions of illness.” Instead of teaching the 
major disease entities, the focus was shifted to- 
ward the patient with a disease in need of nurs- 
ing care. All pertinent information relating to 
the disease — its etiology, symptoms, and treat- 
ment, including drugs and diet — was reviewed 
in the light of its contribution to effective nurs- 
ing care. The patient’s emotional needs and 
the devastating social effect of long-term illness 
also were integrated into the teaching program. 
Advanced nursing procedures, such as thora- 
centesis, paracentesis, and lumbar puncture, 
■have been included in the conditions of illness 
course within their appropriate context, rather 
than presenting them as part of the nursing 
arts course. Ward conferences, including allied 
health personnel, revolving around a student s 
nursing plan for a specific patient have been 
helpful in training the patient-oriented nurse. 

This orientation of the student nurse to the 
patient may seem so natural and right as to 
raise the question why it was not done before. 
Of course, in some measure it always has been 
done. The problem faced in nursing education 
parallels that of medical education. The focus 
of our teaching is so sharply directed toward 
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the multiplicity of facts and techniques our stu- 
dents must learn that we tend to forget the 
primary purpose of nursing education, which is 
care of the patient. It has been said that the 
technician has become both so skilled and so nar- 
row that he knows everything about his job but 
its purpose. It is imperative that the attention 
of the student nurse be directed as positively 
to the entire patient as to any group of specific 
skills. Seeing patients as people and within a 
family setting is one of the best ways of accom- 
plishing this purpose. 

The second deficiency, that of lack of ade- 
quate information in the biological areas, has 
been remedied by another shift in the curricu- 
lum. This involved reducing the number of 
hours allocated to the domestic arts and the hy- 
giene courses and increasing the allocation of 
hours spent on body structure and function and 
drugs and solutions. 

Our concern with the curriculum is not ended, 
and it is expected that many more revisions 
will be made. 

Cost of Program 

The cost of the 2-year demonstration of home 
training for student practical nurses was $16,- 
293. A breakdown of the expenditures follows : 


Personnel §11, 300. 65 

Salaries 10, 662. 98 

Perquisites 142. 92 

Social Security 194. 75 

Student expense 2, 411. 94 

Transportation 1, 492. 83 

Lunches SS7. 71 

Telephone 31. 40 

Other expenses 1,189.17 

Travel 161. 02 

Consumable supplies 828. 15 

Statistical service 200. 00 

Miscellaneous and overhead 1, 392. 14 


Total expenditures §16, 293. 90 


While it cost about $8,000 a year to conduct 
this project on an experimental basis, it is likely 
that, as a routine part of a school for practical 
nursing, the same program could be conducted 
for no more than $7 ,000 a year. This is encour- 
aging since it seems quite obvious that the addi- 
tional cost of including home care in the curricu- 


lum will be within the means of most schools. 
It must be recognized, however, that one of the 
reasons for the relative inexpensiveness of this 
additional teaching activity was the presence 
of a well- organized home care program and a 
well-organized and cooperative visiting nurse 
service. 

Conclusions 

1. The practical nurse, with proper prepara- 
tion during her training, can contribute effec- 
tively to the growing responsibility for care 
of patients in the home. 

2. The practical nurse, with proper delinea- 
tion of responsibilities, can supplement and com- 
plement the professional nurse. 

3. To insure that the practical nurse is pre- 
pared for what will inevitably be her responsi- 
bility for care in the home (as well as in the 
hospital) , the curriculum for her student train- 
ing should be primarily patient-oriented. We 
feel this should include a 4-week period of train- 
ing in the home, preferably within the frame- 
work of a well-organized home care program. 

4. The sensitivity, compassion, and under- 
standing, which are the hallmarks of the supe- 
rior nurse, are not the result of training alone. 
In many instances, a practical nurse, properly 
prepared, can bring these attributes to the 
patient in the homo or in the hospital, particu- 
larly if she is accepted as a member of the team 
along with the doctor, the social worker, and 
the professional nurse. 

5. It is not difficult to insert within the cur- 
riculum the time necessary for home care, and 
the budgetary implications are not of such 
great moment as to make this financially im- 
practicable, particularly if there is an organ- 
ized program of home care and an effective and 
cooperating visiting nurse service. Continued 
experience in training practical nurses in the 
home and for the home should, and undoubt- 
edly will, lead to further curriculum changes. 

6. A program that brings the nursing de- 
partment of a hospital and the staff of the 
school of practical nursing into the home has 
a very beneficial effect upon the attitudes and 
understanding of the top professional person- 
nel. It is extremely difficult for professional 
workers to think about patients as whole people 
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in society when they are only seen in the nar- 
row setting of an institution. Bringing the 
staff of the nursing school in close contact with 
patients, in their natural settings as members 
of the family in the home, cannot but favorably 
influence the training of the nurses in the same 
manner as this device is now being used to fa- 
vorably influence the training of physicians 
{ 13 ). 

• • • 

Note: The Alonteflore Hospital demonstration project, 
supported by a grant from the New York Foundation, 
i3 one of several programs sponsored by the National 
Association for Practical Nurse Education to deter- 
mine the value of home care training in the practical 
nurse curriculum. A composite report including the 
experience of all the programs sponsored by the 
FAPNE will be published shortly. 
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Joint Services Sanitary Engineer Training Courses 

Tbe first joint training courses for reserve sanitary engineer officers 
of the commissioned services — Army, Navy, Air Force, and Public 
Health Service — were held in J une 1956 at the Robert A. Taft Sani- 
tary Engineering Center of the Public Health Service in Cincinnati. 

Developed jointly by the Department of Defense and Department 
of Health, Education, and Welfare, in collaboration with tbe National 
Research Council, these courses are especially designed for reserve 
engineer officers normally on inactive status. The courses will bring 
them up to date on professional developments in sanitary engineering 
and will provide information on sanitary engineering emergency oper- 
ations applicable to situations in natural disasters and in military and 
civil defense emergencies. 


Public Health Reports 



To plan an effective program for the control of gonorrhea, more 
understanding is needed of the clinical course of the disease, its 
epidemiology, and its response to treatment. 


Unknowns and Enigmas in Gonorrhea 

By IRA LEO SCHAMBERG, M.D. 


T HE dramatic reduction in tlie incidence of 
syphilis is one of the great achievements of 
the last decade. Since 1947, there has been a 
nationwide decrease of 93 percent in reported 
morbidity of primary and secondary syphilis 
(1). The striking reduction in the number of 
such patients reported from public health clin- 
ics, where morbidity reporting is most complete, 
as well as from private physicians, suggests 
that this represents a real decrease in syphilis 
morbidity. 

Gonorrhea morbidity has not followed suit, 
as indicated in figures 1, 2, and 3. The purpose 
of this paper is to present a number of unan- 
swered questions about this ubiquitous disease. 
Possibly, when some of these questions have 
been answered we may understand why gonor- 
rhea is reacting so differently from syphilis to 
modern therapeutic and public health measures. 
As Babione (2) stated in 1949, “The true in- 


j Or. Scharnberg is chief, section of venereal disease 
control, Philadelphia Department of Public Health; 
assistant professor of dermatology, Graduate School 
of Medicine, University of Pennsylvania; and chief, 
department of dermatology, Albert Einstein Medical 
Center, Northern Division, Philadelphia, Pa. 

This paper was presented at regional venereal 
disease control seminars in Omaha, Nebr., Atlantic 
City, N. /., and Miami Beach, Fla., March 9 and 23 
and April 20, 1955, respectively, and at the Sympo- 
sium for Recent Advances in the Study of Venereal 
Diseases, Washington, D. C., April 29, 1955. 


cidence of gonorrhea in the United States is un- 
known and virtually unknowable.” He sug- 
gested determination of the ratio of gonorrhea 
to syphilis, a disease for which the incidence is 
known with greater accuracy, as an approach 
to a more valid picture of the frequency of 
gonorrhea. In his elaborate statistical study, 
he computed this ratio by age in the United 
States Navy for 1945 and suggested that this 
baseline may be used in the future in estimating 
changes of effectiveness of control measures 
applied to either gonorrhea or syphilis. The 
increasing difference in incidence which seems 
to have appeared between these two diseases in 
recent years would appear to make this method 
invalid. 

Morbidity reporting of gonorrhea among 
civilians has always been faulty, and conclu- 
sions drawn from such data must be made ex- 
tremely cautiously. Reporting by public 
health clinics is a great deal more accurate than 
reporting by private physicians. However, 
patients may, for a wide variety of reasons, 
such as employment, economic status, or con- 
venience, transfer from clinic to private phy- 
sician or vice versa. Therefore, conclusions 
regarding incidence based solely on morbidity 
reporting from public health clinics are also 
open to serious error ( 3 ). Reporting by the 
armed services is, in all likelihood, more com- 
plete than reporting by civilians, but there are, 
nonetheless, many deficiencies. Evidence bear- 
ing on the incidence of gonorrhea in the United 
States may be summarized as follows : 

1. Gonorrhea trend analyses have been made 
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Figure 1. Primary and secondary syphilis and 
gonorrhea in the white male, 1941—54: rates 
per 100,000 population, continental United 
States. 



1 * 0 , 

Source: Morbidity reports. Public Health Service. 


by the Venereal Disease Program of the Pub- 
lic Health Service (4)- In reviewing data on 
gonorrhea cases among nonwhite males re- 
ported by clinics in 13 of the larger cities of the 
country during the period 1952-54, it was ob- 
served that some of the cities showed no change 
in numbers of cases reported; some showed a 
moderate increase; and some, a moderate de- 
crease. No uniform trend was noted. 

2. Analysis of the gonorrhea case rate for 
the United States from 1919 through 1954 ( 1 ) 
shows that the case rate per 100,000 population 
in 1954 (152) was slightly higher than in 1919 
(148). The highest incidence in 1947 (284) 
may have been related in part to the policy of 
many health departments at that time of pro- 
viding the then expensive penicillin free in re- 
turn for morbidity reporting of venereal 


disease. 

3. Review of venereal disease rates in the 
armed services reveals a decrease in syphilis 
(chiefly primary and secondary stages) in the 
Army of 85 percent, and an increase in gonor- 
rhea of 11 percent from 1935 through 1953. 
In the Navy, syphilis decreased 98 percent, gon- 
orrhea 70 percent (personal communication 
from the Surgeon Generals’ offices, U. S. Army 
and U. S. Navy). The apparent decrease in 
o-onorrhea in the Navy may be at least part y 


explained by the fact that the 1935 figure ap- 
plied to the entire Navy, the 1953 figure only 
to naval personnel within the continental 
United States. 

From these data, because of the factors men- 
tioned above, we cannot know for certain 
whether gonorrhea has increased or decreased in 
incidence. However, it appears improbable 
that there has been a precipitous decline in inci- 
dence such as has occurred in early syphilis. 

Many practicing physicians with whom the 
author has talked have expressed surprise that 
there is no evidence of a marked decrease in 
gonorrhea incidence. They state that they now 
see only a very few patients with gonorrhea, 
whereas in the past they saw many such pa- 
tients. They add that complications of gonor- 
rhea, such as arthritis and epididymitis, are 
now rarities. This widespread clinical impres- 
sion may be at least partly explained on the 
following bases : 

1. In the presulfonamide days (before 1937), 
all types of gonorrhea persisted over a period 
of weeks or months. If one may estimate that 
in those days the average male patient with 
gonorrhea visited a clinic or physician 3 times 
a week for 3 months, he would have been seen 
approximately 40 times. Today, the male pa- 
tient with gonorrhea need be seen only once to 

j 

Figure 2. Primary and secondary syphilis and 
gonorrhea in the nonwhite male, 1941-54: 
rates per 100,000 population, continental 
United States. 



Source: Morbidity reports , Public Health Service. 
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Figure 3. Syphilis and gonorrhea in United States Navy and Marine Corps, 1950-55: annual in 

cidence rates per 1,000. 



receive his curative injection of penicillin. This 
sharp decrease in the number of times patients 
with gonorrhea are now seen might be inter- 
preted by the physician as a decrease in inci- 
dence. 

2. Every general practitioner today is able 
to cure gonorrhea promptly. Therefore, many 
patients who previously were referred to clinics 
and specialists are now being seen only by the 
general practitioner. 

3. A. change in the character of gonorrhea 
in the course of the past 20 years may partly 
explain the great decrease in complications of 
gonorrhea. 

4. Another explanation may be that the ma- 
jority of individuals infected with gonorrhea 
are treated relatively early with penicillin, 
which prevents the development of complica- 
tions. 

It is probable that intensive public health 
control measures plus widespread use of peni- 
cillin for diseases other than syphilis are the 
factors chiefly responsible for the dramatic de- 
cline in syphilis. One would think that gon- 
orrhea would be more susceptible to these meas- 
ures than is syphilis. In the male, the incuba- 
tion period is short, permitting time for in- 


fection of few sexual contacts before symptoms 
appear, and symptoms usually bring the pa- 
tient promptly to medical care. Transmission 
almost solely by sexual contact limits the num- 
ber of exposed individuals. Penicillin cures 
rapidly and makes the patient noninfectious. 
In addition, for the past 2 years in many areas 
of the country, public health measures to 
achieve prompt treatment of female contacts 
have been carried out. 

On the other hand, the brief incubation pe- 
riod can favor the spread of gonorrhea, as has 
been pointed out by Magnuson in a personal 
communication. Penicillin given fortuitously 
for an unrelated condition must be given during 
the incubation period of gonorrhea if it is to 
curb infectiousness more rapidly than will pen- 
icillin given for the disease itself. It is less 
likely that penicillin will be received coinci- 
dentally during a brief incubation period than 
during a long one. 

The f ollowing questions come to mind. 

Q. Does penicillin cure gonorrhea? 

A. Love and Finland (5) have recently shown 
that the gonococcus has not developed resist- 
ance to penicillin in vitro in the period 1945- 
54, However, there is evidence that some or- 
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ganisms are most sensitive to penicillin when 
actively metabolizing and are significantly more 
resistant when in a quiescent state ( 6 ). Rees 
(7) states, “When the gonococcus lies in a closed 
or intermittently draining focus, it may escape 
the action of penicillin, and is a potential source 
of reinfection if the focus is reopened.” “Fail- 
ure” of penicillin to cure gonorrhea has been 
reported by a number of authors {8-13), and 
may usually be explained by one of the follow- 
ing f actors: 

1. Reinfection. 

2. Inadequate dosage. 

3. Destruction of penicillin by penicillinase. 

4. Resistance of inactive gonococci in an un- 
favorable environment (6). 

5. Too brief blood level (aqueous penicillin, 
exertion, hyperemia of depot, low renal thresh- 
old, and so forth) . 

6. Misdiagnosis (nonspecific urethritis, and 
so forth) . 

Q. How long is gonorrhea infectious in the 
untreated female? 

A. Ho evidence is available, in view of the 
impossibility of differentiating persistence of 
infection from reinfection. 

Q. What factors cause or favor development 
of gonorrheal pelvic inflammatory diseases 
(PID) ? 

A. Some theories, no factual knowledge. 

Q. What percentage of infected females de- 
velop PID? 

A. Lewis (14) believes that many escape. 

Q. What is the time interval from infection 
to PID? 

A. Wertheim, as quoted by Peters (15), is 
said to have found gonococci in the endometrium 
5 to 14 days after sex contact. There are many 
conjectures, but no knowledge. 

Q. In the woman with PID does a positive 
cervical or urethral culture result from the orig- 
inal infection which caused the PID oi from 
more recent superinfection ? 

A Ho data, but in view of the lack of im- 
munity resulting from gonorrheal infection 
and difficulty in culturing gonococci in women 
with PID of long duration, the latter appears 

P Q. Is the patient with PH) infectious? 
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A. In a study of sexual contacts of men with 
gonorrhea, Goldste in (16) found positive cer- 
vical cultures in 35 percent of the women who 
had PID and in only 21 percent of those found 
free of PUD (table 1). 

Q. Are women with repeatedly negative cul- 
tures necessarily free of infection and nonin- 
fectious? 

A. Lewis (14) and Rees (7) believe that in- 
termittently draining cervical glands may per- 
mit a woman to be infectious from time to time 
despite repeated negative cultures. The male 
urethra may also be a more efficient sampler and 
culture medium than are the physician’s swab 
and the bacteriologist’s petri dish. Koch (17) 
found, in women with gonorrheal cervicitis, 
alkaline cervical mucus and a high percentage 
of positive gonorrhea cultures in the first half 
of the menstrual cycle, acid cervical mucus and 
few positive cultures from the 22d to the 25th 
day (table 1). Therefore, negative cultures 
late in the menstrual cycle would appear to give 
no assurance of freedom from infection. 

Q. In the female, can persistence of gonor- 
rheal infection, relapse, reinfection, and super- 
infection be differentiated? 

A. To date, no. 

Q. Does penicillinase inactivate penicillin 
locally and prevent cure of gonorrheal procti- 
tis? 

A. Hagerman (18) found a higher relapse 
rate in women with proctitis and suggested that 
penicillinase (produced by Bacterium cdi) in- 
activates penicillin in the rectum. However, 
Bang (19) found no evidence to support this 
thesis. Many bacteria produce penicillinase, an 
enzyme which destroys the antibacterial action 
of penicillin, and Tacking (20) has shown that 
secondary infection by one of these bacteria 
may inhibit the action of penicillin against 
pathogenic penicillin sensitive organisms in 
vivo. 

Q. How can the effect of an intensive public 
health attack on gonorrhea be evaluated? 

A. Greenberg and Mattison (21) have em- 
phasized the importance of program evaluation 
and give examples of intermediate and ulti- 
mate objectives that may be used. The attack 
rates of urethritis in the male and of pelvic in- 
flammatory disease in the female appear to be 
our best measuring rods. 
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Table 1. Gonorrhea cultures In women 


Source of culture and author 


Cervix: 

Davidson and Shepard (82) 

Goldstein (16) 

Somerson et al. (37) 

Cohn (38) 


Year 


1948 

1955 

1955 

1944 


Cooke and Lankford (88) 

Morton (S7) 

Peters (15) 

Koch (17)... 


1945 

1945 

1947 

1947 


Goldstein (16) 
Urethra: 

Cohn (28) 


1955 

1944 


Rectum: 

Bang (19) 

Fallopian tubes: 

Menge (34) 

Hyde (34) 

Andrews (34) - 
Curtis (31) 


1954 

1897 

1921 


Studdiford (35) 

Cohn (28) 

Intra-abdominal fluid: 

Vermeeren and TeLinde (36) 


1938 

1944 

1954 


Type of patient 


Named sex contacts of males with gonorrhea 

do 

do 

“Suggestive history or suspicious symptoms of 

Obstetrics and gynecology clinic 

Young women apprehended on morals charges.. 

Gynecology clinic 

6-16 days postmenstrual 

22-25 days postmenstrual 

Named sex contacts with PID 3 

“Suggestive history or suspicious symptoms of 
GC.” 


“Women with gonorrhea” 

PID 

do 

do 

PID with gross evidence of active inflammation. 
PID without gross evidence of active inflamma- 
tion. 

PID 

PID (7 treated with sulfa).. 

Ruptured pelvic abscesses 


Number 

of 

women 

Percent 

positive 

42 

34 

538 

21 

86 

47 

230 

36 

2, 000 

23 

over 500 

about 25 

2, 832 

14 

i 4 

96 

3 4 

0 

49 

35 

230 

18 

428 

' 

25 

106 

22 

2, 973 

19 

6.34 

22 

64 

30 

128 

0 

24 

67 

19 

0 

21 

0 


1 25 cultures. 3 16 cultures. 3 Pelvic inflammatory disease. 


Q. Has the attack rate of urethritis in the 
male and pelvic inflammatory disease in the fe- 
male been reduced ? 

A. No evidence has been found for a drop in 
PID, but Lee ( 22 ) has shown a decrease in 
urethritis in the male in a rural area adj acent to 
a military installation during an intensive cam- 


Table 2. Effect of vigorous campaign against 
gonorrhea in an area near a large Army 
camp 1 



Morbidity (in males) 

Date 

Civilian 

Military 


(number 

(rate per 


of eases) 

1,000) 

January-June 1951 3 

444 

270 

July-December 1951 3 

398 

201 

January-June 1952 4 

304 

162 


■ ^ ec i S. S.: Gonorrhea control measures — A study 
in New' Hanover County, N. C. Pub. Health Rep. 69: 
998-1007, October 1954. 

3 6 months prior to campaign. 

1 First 6 months of campaign. 

* Second 6 months of campaign. 


paign (table 2). Pereyra and his co-workers 
( 3 ) have carried out a most interesting study 
in Atlanta, Ga. During an intensive 1%-year 
campaign, the number of nonwhite male 
patients applying to the health department 
clinic with gonorrhea has remained approxi- 
mately constant. However, 15 Negro physi- 
cians practicing in the area stated on interview 
that they had experienced a 77-percent decrease 
in gonorrhea in males in their offices from 1952 
through 1954. In addition, many clinic 
patients interviewed in 1955 stated that they 
had previously received treatment for gonor- 
rhea from a private physician. The authors 
conclude that a shift of patients from private 
to clinic care conceals an actual decrease in 
gonorrhea incidence. 

Q. What percentage of men sexually exposed 
to women with infectious gonorrhea acquire in- 
fection? 

A. Certainly not all of them (personal com- 
munication from E. W. Thomas) . 

Q. Why do some escape? 

A. May it be related to the length of the 
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urethra distal to the fossa navicularis? (Per- 
sonal communication from P. Pelouze.) 

Q. Is nongonococcal urethritis a venereal 
disease ? 

A. This condition is probably not a single 
entity, but in different patients may be due to 
mechanical, chemical, toxic, infectious, or psy- 
chosomatic factors, individually or in combi- 
nation. Certain types may be transmitted by 
sexual intercourse. 


Q. Does the gonococcus transmute into pleu- 
ropneumonia-like organisms (PPLO) under 
adverse conditions, and thereby become peni- 
cillin resistant? 

A. Pleuropneumonia-like organisms cause 
certain animal diseases (bovine pleuropneu- 
monia, agalactia in sheep and goats, polyarthri- 
tis in rats) and are found in normal humans 
in the female genital tract, throat, and saliva. 

These organisms are resistant to all anti- 
biotics except streptomycin. 

They have been grown from cultures of eight 
different bacteria (including the gonococcus) 
when penicillin is added to solid culture media. 

On transfer to fluid media, PPLO from 
Streptobacillus moniliformis , Proteus , and Bac- 
teroides revert to original form; from other 
organisms, PPLO fails to grow. (PPLO iso- 
lated from animals and humans grow well in 
fluid media.) 

Two theories may explain these phenomena : 
(a) symbiotic or accidental association of 
PPLO with bacteria; (b) growth phase — bac- 
teria change to PPLO form under adverse con- 
ditions and thereby become penicillin resistant 
{23-27). 

Q. Why is so little research in gonorrhea be- 
in" carried out in this country? A search of 
the recent literature reveals significantly more 
investigative work on gonorrhea in the Scan- 
dinavian countries, Germany, Russia, and Great 
Britain than in the United States. 

A. Reasons for this lack of research in the 


United States are not known. 

How may we in the future learn the answers 

to some of these questions? 

1 Better diagnostic tools might be developed, 
such as more sensitive cultural methods. Cohn 
and Grunstein (25) and Schauffler (personal 
communication) consider gonococcus culture an 


insensitive method, in that many organisms 
must be inoculated in order to get growth. An- 
other tool would be sensitive and specific sero- 
logic, skin, or other tests. 

2. Repeated examination of women in a pro- 
tected environment, following natural or pur- 
poseful infection, in order to observe the natural 
course of the disease and response to treatment. 
Such studies have been carried out in syphilis 
(29) and in gonorrhea in the male (30), and 
are equally permissible, feasible, and potentially 
valuable in gonorrhea in the female. 

3. Repeated urethral and cervical cultures 
from women scheduled for hysterectomy. After 
operation, cultures from the excised cervix 
utilizing the following methods and materials: 
mieropipette aspiration of cervical glands under 
the dissecting microscope, scraping of multiple 
cut surfaces, groundup pieces of tissue, and pus 
and exudate. Sensitivity of cultures would be 
greatly enhanced under these conditions. 

4. After baseline studies of untreated women, 
similar studies on women treated with penicillin 
should help to answer the question whether 
penicillin cures gonorrhea in the female. 

o. Similar studies in women with pelvic in- 
flammatory disease scheduled for laparotomy. 
In the era of surgical treatment for PID, bac- 
teriological studies at operation provided in- 
teresting data. Curtis (31) in 1921 reported 
on bacteriological study of fallopian tubes from 
192 patients. The gonococcus was found in 30 
percent of tubes showing gross evidence of active 
inflammation but was found in no case in which 
the tubes were grossly negative, even when 
there was histological evidence of active in- 
flammation. Curtis stated that it is only rarely 
possible to obtain viable gonococci from pa- 
tients who have been free from fever and 
leucocytosis for more than 10 days to 2 weeks. 
He concluded that the gonococcus lives only a 
short time in the tube, and that persistently 
or recurrently active gonorrheal salpingitis is 
due either to recurrence of infection from with- 
out (reinfection) or to repeated invasion of 
bacteria from the chronically infected lower 
genital tract. Such studies should be repeated 
using the most sensitive present-day cultural 
methods. 
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Conclusions 

1. The true incidence of gonorrhea in the 
United States is unknown. 

2. Widespread use of antibiotics and inten- 
sive control measures have reduced the attack 
rate of syphilis 93 percent in the past 8 years. 
It is unlikely that gonorrhea has declined to 
a similar extent. 

3. The reasons for this difference in response 
to treatment are not known. 

4. Interest in research in gonorrhea is at an 
all time low in this country. 

5. To gain the knowledge needed to press 
the battle against the gonococcus, there must 
be a reawakening of interest in gonorrhea 
among research workers, as well as among those 
who provide the funds. 
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CDC Laboratory Refresher Training Courses 


The Communicable Disease Center of the Public Health Service will give its annual labora- 
tory refresher training courses in Cliamblee, Ga., July 1956 through June 1957, according to the 
following schedule : 


Laboratory methods in the diagnosis of bacterial 
diseases : 

Parti. General bacteriology. September 10-21. 

Part 2. General bacteriology. September 24-Octo- 
ber 5. 

Enteric bacteriology. October 8-19. 

Laboratory methods in the diagnosis of parasitic 
diseases : 

Parti. Intestinal parasites. September 10-Octo- 
ber 5. 

Part 2. Blood parasites. October 8-26. 

Laboratory methods in the diagnosis of viral and 
rickettsial diseases. October 15-26. 

Laboratory methods in the diagnosis of rabies. Octo- 
ber 29-November 2. 

Laboratory methods in medical mycology : 

Part 1. Cutaneous pathogenic fungi. January 7-18. 

Part 0 Subcutaneous and systemic fungi. (Com- 
pletion of part 1 or the equivalent education or 
experience is a prerequisite.) January 21-Febru- 
ary 1. 


Laboratory methods in the diagnosis of tuberculosis. 
January 21-February 1. 

Laboratory methods in the study of pulmonary mycoses. 
February 4-15. 

Laboratory diagnostic methods in veterinary mycology. 
February 25-Mareh 1. 

Laboratory methods in the diagnosis of vital an 
rickettsial diseases. March 11-22. 

Serologic methods in the diagnosis of parasitic an 
mycotic infections. March 11-22. 

Laboratory methods in the diagnosis of rabies. Mate 
25-29. 

By special arrangement the following courses vvill e 
offered : 

Laboratory methods in the diagnosis of malaria. 
Virus isolation and identification techniques. 

Typing of Corynebacterium diphtheriae. 

Special problems in enteric bacteriology. 

Phage typing of Salmonella typhosa. 

Laboratory methods in diagnosis of leptospirosis. 
Serologic differentiation of streptococci. 


Information and application forms should be requested from Laboratory Training Services, 
ComlSte Bisea* Center, Public Health Service, P. O. Boa 185, Chaurblee, Ga. 
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Variation in Mortality From Heart Disease 

— Race, Sex, and Socioeconomic Status — 

By ABRAHAM M. LILIENFELD, M.D., M.P.H. 


O NE of the more important reasons for ob- 
taining knowledge of the distribution of 
a disease in a population is that such knowl- 
edge provides a means by which hypotheses con- 
cerning pathogenesis can be evaluated. If a 
hypothesis does not adequately account for at 
least a majority of the epidemiological features 
of a disease, it will have to be modified in whole 
or in part. 

The distribution of coronary disease in var- 
ious socioeconomic groups of the population is 
particularly pertinent to several etiological hy- 
potheses that have been advanced. From offi- 
cial studies of occupational mortality, Logan 
has reported the relative mortality risks from 
coronary disease in England and Wales for five 
social classes (1-3)- He has observed that 
among men the highest social class has con- 
sistently had (both in 1930-32 and 1950) the 
highest mortality from coronary disease and 
that the mortality risk decreases with a decrease 


Dr . Lilienfeld is chief of the department of statistics 
and epidemiology, Roswell Park Memorial Institute, 
Buffalo, N. Y., and associate professor of preventive 
medicine and public health. University of Buffalo 
Medical School. He began the study reported here 
while he ivas assistant professor of epidemiology, 
Johns Hopkins University School of Hygiene and 
Public Health, Dr. Matthew Tayback, chief of the 
statistical section, Baltimore City Health Depart- 
ment provided the necessary records for the study. 


in social status. For marx-ied women the social 
class variation has not been as large nor as 
consistent. In 1930-32 the pattern for married 
women was similar to that obsei'ved among men, 
but in 1950 little valuation by social class was 
noted in those aged 20-64. For married women 
65 years of age and over the social class pattern 
of proportionate mortality ratios was similar 
to that observed among men, although it must 
be realized that proportionate mortality ratios 
are difficult to interpret. These distributions 
may be considered as being consistent with the 
hypothesis proposed by Keys that excessive fat 
consumption is an important etiological factor 
in coronary disease (4). It is also consistent 
with the observation made by Morris and his 
associates that physical inactivity increases the 
risk of coronary disease (5) . 

Logan has also reported the results of an 
analysis of mortality from other forms of myo- 
cardial degeneration in England and Wales 
{1-3). The social class distribution for this 
category is exactly opposite to that observed 
for mortality from coronary disease; that is, 
the mortality risk is highest in the lowest social 
class and it decreases with an increase in social 
status. This observation suggests that the so- 
cial class differences with regard to coronary 
disease mortality might be the result of varia- 
tion in diagnostic practices in the various social 
classes. It is conceivable that the greater avail- 
ability of medical care may have increased the 
number of diagnoses of coronary disease in the 
upper income groups. 
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In view of the difficulties of diagnosis for 
the vax-ious forms of heart disease, it occurred 
to me that a combination of the deaths from 
coronary disease and other myocardial degen- 
eration might be about the same for all social 
groups. In an attempt to study this particu- 
lar question, I have made an analysis of the 
mortality from heart disease in Baltimore, Md., 
for the 3-year period 1949 through 1951. This 
report presents the results of that analysis. In 
addition to data on coronary disease and myo- 
cardial degeneration, data on hypertension and 
other forms of heart disease are included. 

Method of Study 

During the period 1949 through 1951, 14,504 
deaths certified as due to heart disease were 
recorded in Baltimore. Of these, 3,016, or about 
21 percent, occurred in the nonwhite popula- 
tion. The distribution of deaths for five cate- 
gories of heart disease by race and sex are pre- 
sented in table 1. 

To estimate the socioeconomic status for each 
heart disease death, information concerning 
characteristics of census tracts in Baltimore 
published by the United States Bureau of the 
Census was used. The census tract comprises 
a neighborhood of between 3,000 and 6,000 per- 
sons who are relatively homogenous with regard 
to such characteristics as median monthly 
rental, occupational status, and extent of home 
ownership. 

The census tracts in Baltimore were ranked 
according to the median monthly rental as de- 
termined in the 1950 census and then assembled 
into fifths so that about 20 percent of the city’s 


population of about 950,000 fell into each fihh. 
The median monthly rental was considered a 
valid index of relative socioeconomic status be- 
cause of its high correlation with the other 
indexes, such as family income, years of school 
completed, and occupation. The lowest socio- 
economic fifth was designated 1 ; the next fifth, 

2 ; and so on. Each heart disease death was 
assigned to a socioeconomic fifth on the basis 
of its allocation to a given census tract from 
the street address on the death certificate. 

One possible limitation to this method of so- 
cioeconomic classification, particularly with re- 
gard to nonwhite persons, should be noted. 
Because the method is based on average char- 
acteristics of an area rather than actual char- 
acteristics of an individual, nonwhites, for 
example, may be classified in a socioeconomic 
group higher than their socioeconomic circum- 
stances warrant when they are located in a 
census tract that is predominantly white. The 
same difficulty is present with regard to the 
white population but probably to a lesser extent 
However, census- tract classification provides an 
inexpensive and readily available method for 
studying the socioeconomic distribution of mor- 
tality from a disease. 

For comparison with the Baltimore data, 
some of the data for England and Wales 
reported by Logan will be presented. In the 
British reports on social distribution, classifica- 
tion is based on occupational groups. Accord- 
ing to the 1951 census, 3.3 percent of the male 
population aged 15 years and over falls into so- 
cial class I (professional) ; 15.0 percent in class 
II (intermediate between I and III) ; 52.7 per- 
cent in class III (skilled) ; 16.2 percent in class 


Table 1. Number of deaths from various types of heart disease, by race and sex, Baltimore, 1949-51 


Type of heart disease 1 

| 

White 

Nonwhite 

Total 

Male 

Female 

Male 

Female 

Arteriosclerotic heart diseas?, including coronary disease (420).... 

Other with* mention of heart disease (440-443) 

Hypertensive disease without mention of heart disease (444-447) . 

3, 296 
! 1, 194 

999 
74 
592 

1, 987 
1,252 

1, 418 
84 
595 

389 

357 

542 

62 

196 

236 

308 

682 

65 

176 

5, 908 
3, 111 
3, 641 
285 
1, 559 

All other types 

Total 

6, 155 

' 5, 336 

1,546 

1,467 

14, 504 

— : UWT^TTategory numbers of the International Statistical Class.ficat.on of D.seases 

i Numbers peath, sixth revision of the International Lists, 194S. 
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IV (semiskilled) ; and 12.8 percent in class V 
(unskilled) (3, 8). Thus, the English social 
classes I and II are roughly comparable to the 
Baltimore socioeconomic fifth 5; social clas 

III, to socioeconomic fifths 3 and 1; socia c ass 

IV, to socioeconomic fifth 2 ; and social class V , 
to socioeconomic fifth 1. By presenting t us in 
fomation, I do not intend to imply that the 
two classifications are completely comparable, 
it merely gives some idea of tlieir comparabui y 
with regard to the percentage of population m 


Gcicli class 

In making comparisons between sexes, races, 
and socioeconomic groups, differences m the age 
composition of tlve population in these groups 
must be taken into account. This can be done 
readily by the method of age adjustment com- 
monly employed in routine vital statistics piac 
tice. For this study, the standard population 
used for age adjustment was the total popula- 
tion of Baltimore in 1950. The data presented 
for each sex, racial, and socioeconomic gioup 
are average annual age-adjusted death lates 
and are therefore directly comparable. 

In the British reports, an indirect method of 
age adjustment resulting in an index termed 
the standardized mortality ratio was used. 
Since this method differs from the one used to 
describe the Baltimore experience, the results 
cannot be directly compared in absolute terms. 
However, comparisons can be made between the 
social classes within each of the two geographic 
areas, and it is with such comparisons that 
we are concerned. The interested reader is re- 
ferred to the text on medical statistics by Brad- 
ford Hill, where these methods of age adjust- 
ment are discussed ( 6 ). 


Table 2. Average annual age-adjusted death 
rates per 10,000 population for arteriosclerotic 
heart disease (including coronary disease) 1 
by race, sex, and socioeconomic status, Bai- 
timore. 1949—51 


- 

Socioeconomic 

fifth 

White 

Nonwhite 

Male 

Female 

Male 

Female 

1 (lowest) 

3 

-l 

5 (highest 

29.2 
34. 6 
33.0 
29. 9 
32. 3 

15. 9 
14. 7 
12. 1 
14. 0 
13. 0 

20. 7 

14. 4 

15. 2 

2 17. 5 

2 24. 8 

11. *' 
7. 4 
9. 1 

2 14. 1 

2 9. 1 


i International List No. 420. 


reasonable to assume that if there are significan 
racial, sex, or socioeconomic variations m moi 
tality from coronary disease, it would be po. 
sible to detect them by an analysis of this cab 
o-ory of deaths, unless, of course, the distnbi 
tions of each subcategory are in opposu 

directions. . 

Tbe results of tlie analysis of mortality fro 
arteriosclerotic heart disease in Baltimore a 
presented in table 2. It is to be noted tb 
males have markedly higher death rates tin 
females, in both racial groups and m all soci 
economic groups. But perhaps of more mtere 
is the fact that there is no particular patte 
of variation in mortality for the different soci 
economic groups ; the differences between soci 
economic groups may well be due to char 

variation. . -131 

The lack of a socioeconomic pattern in ±>ai 

more is in marked contrast to the findings 


Arteriosclerotic Heart Disease 

The International List category designated 
arteriosclerotic heart disease includes three sub- 
categories : arteriosclerotic heart disease, coro- 
nary artery disease, and angina pectoris. All 
heart disease deaths in which coronary artery 
disease is mentioned are placed in this cate- 
gory, but, admittedly, deaths not due to coro- 
nary disease are also included. This category 
was used as representing deaths from coronary 
disease in the analysis of mortality in England 
and Wales in 1949 and 1950. It would appear 


ble 3. Standardized mortality ratios 

deaths from coronary heart disease for ma 

and married females aged 20-64 ,Y®‘‘ r 1 s ' 

. . . - 1 1 1 lonn 1 


Social class 

Male 

Mart 

ferns 


150 

110 

104 

79 

89 


II — Intermediate between 1 and 111- 





1 From reference 2. 
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social class distribution in England and Wales 
in 1950, which are shown in table 3. In Eng- 
land and Wales, there is an increasing gradient 
of mortality ratios from the lowest class to the 
highest among men, and there is a slightly in- 
creasing gradient in the reverse direction among 
married women. Admittedly, the Baltimore 
and the English data are not strictly com- 
parable. The methods of classifying socio- 
economic status differ, and the English data 
are limited to age groups 20-61 years. (The 
data for persons aged 65 and over are not pre- 
sented here because they are expressed as pro- 
portionate mortality ratios.) Also, there are 
differences in the reporting and classification 
of causes of death : For example, in England the 
term “arteriosclerotic heart disease” is infre- 
quently used in reporting causes of death. 
Nonetheless, it seems reasonable to expect that 
if social class variations in mortality from 
coronary disease did exist in Baltimore as 


Table 4. Average annua! age-adjusted death 
rates per 10,000 population for other myocar- 
dial degeneration, 1 by race, sex, and socio- 
economic status, Baltimore, 1949-51 


Socioeconomic 

fifth 

White 

Nonwhite 

Male 

Female 

Male 

Female 


20. 1 
13. 5 
12. 7 
9. 3 

8. 4 

12.8 
10. 9 
9.4 
7.2 

7. 1 

22. 5 
13. 3 
13. 7 

3 11. 7 

3 6. 2 

16. 9 
14. 2 
12. 1 
3 11. 4 

3 4. 3 


3— 

4— 




1 International List No. 422. 
a Based on population of less than l,uuu. 


Table 5. Standardized mortality ratios for 
deaths from myocardial degeneration for 
males and married females ° 3 ed 20-64 years, 
by social class, England and Wales, 1950 


Social class 


II- — Intermediate between I and III 

III — Skilled workers- 

iy — Semiskilled workers 

V— Unskilled workers 


Male 

Married 

females 

67 

66 

82 

67 

97 

98 

98 

120 

137 

134 


i From reference 2. 


Table 6. Average annual age-adjusted death 
rates per 10,000 population for hypertension 
with and without mention of heart disease 
by race, sex, and socioeconomic status, Bal- 
timore, 1949-51 


Socioeconomic 

fifth 

White 

Nonwhite 

1 i 

Male j 

Female 

! Male 

Female 



With mention of heart disease 1 


1 flowest.) 

12. 1 
9.9 
11.8 
7.7 
9.0 

13.9 
12.6 
12.0 
9. 9 
7.7 

27.6 

21.8 

23.9 

3 19. 1 

3 22.0 

33.5 
25.8 

24.6 
3 17.7 
3 21.6 

2„ : 

3 

4 

5 (highest) 


Without mention of heart disease 3 

1 (lowest) 

0. 7 

0. 6 

1.9 

3.3 

2 

. 8 

.9 

1.7 

1.8 

3 

.8 

. 7 

2.9 

2.2 

4 

. 7 

. 6 

3 3.0 

3 1,3 

5 (highest) 

.7 

.6 

3 0 

3 0 


1 International List Nos. 440-443. 

3 International List Nos. 444-447. 

3 Based on population of less than 1,000. 


they appear to exist in England, they should 
have been evident in the data presented in this 
report. 


Myocardial Degeneration 

The age-adjusted rates for deaths from other 
myocardial degeneration in Baltimore are pre- 
sented in table 4. This category, according to 
the International List, includes such terms as 
fatty degeneration, myocardial degeneration 
with arteriosclerosis, cardiovascular degenera- 
tion, atheroma of heart or myocardium, and 
chronic myocarditis. 

In general, the rates for white males are 
higher than the rates for white females, but 
there is little difference between the sexes for 
the nonwhite population. In addition, the 
white and nonwhite male rates are nearly the 
same. Thus, the nonwhite rates for both sexes 
are similar to the white male rates, and the 
white female rates are lower than the rates 
for the other three groups. This general pat- 
tern, which is present for all the socioeconomic 
groups, differs from that observed for deaths 
due to arteriosclerotic heart disease. The sacio- 
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economic distribution also dilt'ers from that for 
arteriosclerotic heart disease. There is a de~ 
creasing gradient of mortality from the lowest 
socioeconomic group to the highest, for both 
races and both sexes. 

The social distribution of mortality from 
myocardial degeneration in England and Wales 
in 1050 in shown in table 5. For this category 
of heart disease, the pattern is similar to that 
for Baltimore. This similarity perhaps in- 
creases the significance of the lack of con- 
sistency between the two areas with regard to 
coronary heart disease deaths. It would not 
seem that differences in the method of classi- 
fication of social classes or the limitation to a 
certain age group would produce differences in 
the patterns of one group of deaths and not 
in the patterns of another. 

Hypertensive Disease 

Classified in the International List under 
hypertensive disease are eight categories. For 
this report, these have been grouped into ( a ) 


hypertension with mention of heart disease and 
(b) hypertension without mention of heart dis- 
ease. The rates for these two groups are pre- 
sented in table 6. Since there are only a few 
deaths classified in the second group, no con- 
clusions can be drawn from the data. 

For hypertensive disease with mention of 
heart disease, the rates for the nonwhites are 
about twice as high as the rates for the whites. 
This is true for both sexes and for all socio- 
economic groups. The rates for the females 
are higher than the rates for the males in both 
racial groups. The higher white female rates 
are present in all socioeconomic groups except 
the highest group, where the male rate exceeds 
the female rate. Among the nonwhites, the fe- 
male rate is higher than the male rate in the 
three lower socioeconomic groups, hut a sug- 
gested reversal occurs in the two .upper socio- 
economic groups. This change in mortality 
relative to sex and social class, which occurs in 
both races, may he of some epidemiological in- 
terest and worthy of further investigation. 


Table 7 . Average annual age-specific death rates per 10,000 population for arteriosclerotic heart 
disease (including coronary disease), 1 by race, sex, and socioeconomic status, Baltimore, 
1949-51 


Age group (years) 

Male 

Female 

Socioeconomic fifth 

Socioeconomic fifth 

1 

(lowest) 

2 

3 

4 

5 

(highest) 

1 

(lowest) 

2 

3 

4 

5 

(highest) 

Under 25-.. 

75-34 

35-44.. 

45-54.. 

55-64-- 

05-74. 

75 and over IIZIZI 

Under 25 

25-34 

3 o ~44 

45-54. . 

55-64. ~ 

Oo— 74 - 
75 and over. 

1 T. .. , 

White 

0 

1.0 
10. 5 
51. 2 
101. 9 
151. 7 
190. 1 

o 

.8 
13. 4 
38. 9 
100. 2 
212. 8 
354. 6 

0 

1.6 
7. 6 
39. 7 
112. 1 
183. 8 
334. 5 

o 

. 7 
9. 6 
43. 9 
109. 7 
114. 2 
332.0 

0 

. 2 
9. 2 
36. 8 
93. 5 
203. 5 
346. 9 

0 

. 3 
1.3 
9- 7 
42. 8 
108. 5 
233. 0 

0 

.4 
1. 0 
8. 9 
41. 4 
85. 8 
243. 1 

0 

. 3 
1. 1 

7. S 
34.2 
102. 2 
120. 7 

0 

0 

. 7 
6.4 
27. 2 
69.2 
268.7 

0 

0 
. 4 
5. 5 
27.0 
100. 2 
219. 7 

Nonwhite 

2. 0 

0 

32. 3 
60. 4 
240. 3 

2 335. S 

2 471. 0 

0 

0 

9. 3 
75. 1 
169. 0 
244. 1 

2 219. 2 

0 

7. 6 
16. 8 
71. 4 
134. S 

2 293. 0 

2 260. 2 

0 

2 13. 1 

2 0 

2 14. 4 

2 105. 0 

2 352. 9 

2 980. 4 

2 0 

2 0 

2 131. 6 

2 59. 5 

2 161. 3 

2 0 

2 1, 500. 0 

0 

0 

10. 0 
46.2 
136.4 

2 199. 6 

2 213. 3 

0 

2. 6 

1. 5 
35. 1 
98.0 
97. 3 

2 161. 3 

0 

1. 6 
11. 9 
39. 0 
94. 6 
146. 6 

2 282. 4 

0 

2 0 

2 0 

2 47. 5 

2 146. 3 

2 289. 9 

2 483. 9 

= 0 

2 0 

2 0 

2 0 

= 155. 0 

2 259. 7 

2 0 


1 International List Xo. 420. - Based on population of less than 1,000. 
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It seems that the lower socioeconomic groups 
have a higher mortality from hypertensive dis- 
ease (with mention of heart disease) than the 
upper groups, and, among females of both 
races, there is a suggestion of a decreasing 
gradient from the lowest socioeconomic group 
to the highest. This pattern can he considered 
as suggestive only, particularly since it is not 
cleurcut for the males of either race. 


The deaths classified in the remaining heait 
disease categories in the International List were 
grouped together, and the age-adjusted rates 
are presented in table 10. Owing to the hetero- 
geneity of this group, no inferences can he 
drawn. Unfortunately, no one form of heart 
disease in this group could be singled out for 
further study because of the small number of 
deaths. 


Other Results 

In view of the differences between the Balti- 
more mul tiie English experiences with regard 
to coronary disease deaths, I thought that per- 
haps the method of age adjustment might be 
concealing existing differences between social 
classes. For a better comparison of the mor- 
tality in the various social groups, age-specific 
death rates for three categories of heart disease 
are presented in tables 7 through .9. Exami- 
nation of these rates confirms the existence of 
the patterns noted in the analysis of the age- 
adjusted rates. 


Discussion 

Before discussing the inferences that can be 
derived from the results of this analysis, atten- 
tion should be directed to some of the limita- 
tions of the data. Of prime importance is the 
question of the accuracy of eause-of-death 
statements on death certificates. Recently, 
James, Patton, and Heslin reported an “appre- 
ciable degree" of inaccuracy when the causes of ■ 
deatli on death certificates were compared with 
autopsy findings (7). The possibility of inac- 
curacy in eause-of-death statements imposes a 
serious limitation on what can be inferred from 


Table 8. Average annual age-specific death rates per 10,000 papulation for other myocardial de- 
generation, 1 by race, sex, and socioeconomic status, Baltimore, 1949-51 


Age group (years) 


Under 25 

25-34 - 

35-44 

45-54 

55-64.--- -- 

65-74 

75 and over. 


Under 25-- 

25-34- 

35-44 

45-54 

55-64 

65-74 

75 and over- 


Male 

J Female 

Socioeconomic fifth 

Socioeconomic fifth 


1 

(lowest) 

2 

3 

m 

5 

(highest) 

1 

(lowest) 

| 2 

l 3 

■ 

5 

(highest) 

White 

0 

0 

.8 
10.6 
41. 0 
125. 4 
395. 6 

0 

0 

. 5 
2.9 
31. 0 
77. 4 
297. 0 

0 
. 3 

1. 4 
8. 4 
19. 4 
77. 4 
264. 2 

0 

0 

. 5 
1. 4 
17. 2 
43. 3 
247. 1 

0 

0 

. 2 
2. 4 
8. 9 
52.5 
214. 9 

0 

0 

. 4 
4. 0 
23. 1 
56.4 
337. 8 

0 

0 

. 5 
2. 4 
11. 5 
52. 5 
315. 7 

0 

0 

. 4 
2. 5 
11.8 
42. 4 
268. 5 

0 

0 

. 5 
1. 6 
5. i 
34. 2 
220. 4 

0 

0 

.6 
1.2 
5. 1 
31.0 
222. 4 





Nonwhite 





0 

0 

10.2 
78. 2 
240. 3 

5 451.2 
* 797. 1 

1.7 

1. 4 
6. 2 
4S. 0 
88. 5 
286. 2 
2 43& 4 

2. 7 

0 

6. 3 
62. 5 
99. 7 
293. 0 
334. 6 

0 

2 13. 1 

2 0 

2 57. 6 
105. 0 
235. 3 
196. 0 

2 0 

2 0 

2 0 

2 0 

2 0 

363.6 

2 0 

0 

1. 4 
14. 9 
43. 1 
160. 0 
354. 8 
453. 3 = 

1. 4 

0 

10. 5 
17. 5 

3 39. 2 
215. 4 
383. 1 2 

0 

0 

4. 0 
47.9 
133. 6 
199. 6 
352.9 

0 

2 0 

2 0 

2 15. 8 
122. 0 
144. 9 
645. 2 

i 

2 0 

2 0 

2 0 

2 0 

2 0 

2 129. 9 

2 291. t 
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Age group (years) 

Male 

c fifth 

Female 

Socioeconomi 

Socioeconomic fifth 


1 

(lowest) 

2 | 

3 | 

4 

5 

(highest) 

1 

(lowest; 

2 

3 

4 

5 

(highest) 

Under 25 

25-34 --- 

35-44.. 

45-54 - 

55-64 

65-74 - 

75 and over 

White 

— 

0. 1 
. 3 

1. 6 
9. 4 
31. 1 
87. 2 
. 156.4 

0 

. 4 
1.9 
7. 4 
32. 6 
62. 9 
115. 2 

0 1 
0 

1. 4 
9. 3 
25. 7 
73. 1 
188. 3 

0. 1 
. 2 
1. 2 
7. 8 
19. 2 
39. 8 
127. 4 

0 

0 

. 9 
6. 2 
22. 2 
61. 4 
135. 7 

0 1 
0 

2. 6 
15. 4 
31. 6 
79. 2 
220. 0 

0 i 

• 3 
4. 3 
10. 1 
26. 1 
79. 4 
191. 8 

0 

0 

. 4 
10. 2 
34. 8 
66. 6 
191. 0 

0 

. 3 

1. 4 
7. 4 
23. 1 
59. 7 
167. 5 

0 

0 

. 6 
4. 5 
15. 6 
47.0 
149. 2 


Nonwhite 


Under 25- 

25-34 

35 44 

45-54 

55-64 

65-74--- 

75 and over 




0 

8. 0 
35. 7 
120. 7 
299. 2 

2 346. 3 

2 760. 9 

0 

5. 5 
21. 8 
68. 9 
257. 6 
370. 4 

2 493. 2 

2. 7 

0 

14. 7 
89. 3 
193. 4 

2 512. 8 

2 632. 0 

0 

2 0 

2 81. 7 

2 57. 6 

2 210. 0 

2 117. 7 

2 588. 2 

2 0 

2 0 

2 0 

2 0 

2 80. 7 

2 727. 3 

2 1, 000. 0 

0 

5. 5 
51. 4 
171. 9 
326. 2 

2 510. 0 

2 693. 3 

0 

5. 1 
49. 4 
135. 9 
289. 5 
354. 4 

2 362. 9 

0 

8. 1 
33. 6 
125. 8 
239. 3 
389. 7 

2 470. 6 

0 

2 11. 3 

2 25. 5 

2 47. 5 

2 219. 5 

2 289. 9 

2 322. 6 

2 0 

2 0 

2 52. 4 
2 42. 4 
2 0 

2 259. 7 
2 1, 764. 7 


| 1 I 1 — - 

■ International List Nos. 440-443. 2 Based on population of less than 1,000. 


the analysis of mortality data. But analysis 
of death certificate information is a readily 
available, inexpensive means of studying dis- 
tributions of certain diseases, and it is generally 
considered a satisfactory method of uncovering 
areas for further investigation. Another limi- 
tation, as already pointed out, results from the 
use of census tracts as a means of socioeconomic 
classification. 

The initial interest in this analysis was to 
determine whether the social pattern of cor- 
onary disease mortality observed in England 
and Wales might be due to differences in diag- 
nostic practices in the various social classes. 
.It seemed that this might be inferred if a 
similar pattern were observed in Baltimore and 
if a combination of the deaths from coronary 
disease and other myocardial degeneration 
should result in a disappearance of the social 
differential. But the distribution of coronary 
disease deaths was not found to be like the Eng- 
lish pattern. If the two categories were com- 
bined, the highest socioeconomic fifth would 


have the lowest rates, and there would be an 
increase in the mortality risk with a decrease in 
socioeconomic status. On the other hand, a 
reviewer of this paper has shown that when the 
English data for these two categories are 
combined, the highest social class still has the 
highest rates, although the difference between 
social classes is diminished. 

Table 10. Average annual age-adjusted death 
rates per 10,000 population for all other forms 
of heart disease, by race, sex, and socioeco- 
nomic status, Baltimore, 1949-51 


Socioeconomic 

fifth 

White 

Nonwhite 

Male 

Female 

Male 

Female 


7.0 
6. 7 
6. 3 
4. 6 
4. 9 

5. 5 
5. 5 
4. 2 

3. 8 

4. 0 

14.3 

12. 3 

13. 8 

1 15. 6 

> 8. 5 

7.2 
6. 7 
6. 6 
> 4. 8 
' 12. 7 

2 _ . - 

3 

4 

5 (highest). — 


i Based on population of less than 1,000. 
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To explain the discrepancies between the Bal- 
timore and English experiences, one is tempted 
to postulate the existence of possible biological 
differences. For example, from the viewpoint 
of a dietary hypothesis of coronary heart dis- 
ease, it is conceivable that there may be dif- 
ferences in dietary habits among the social 
classes in England that do not exist in Balti- 
more. But before hypothesizing this type of 
explanation, it would be necessary to eliminate 
the possible influence of nonbiological differ- 
ences, such as methods of social classification 
and of death certification and diagnostic 
practices. 

The present analysis also raises the question 
as to whether the pattern observed in England 
and Wales can be used as a test of the consist- 
ency of any particular etiological hypothesis 
of coronary disease with the social distribution 
of mortality from this disease. If the social 
distributions were found to be similar in many 
geographic areas, the confidence with which 
these distributions could be used as an index of 
the validity of an etiological hypothesis would 
be increased. The apparent existence of dis- 
similar distributions in Baltimore and in Eng- 
land and Wales suggests the need for further 
investigation of social variations in heart dis- 
ease mortality. 

Summary 

From in formation on certified deaths in Bal- 
timore during the period 1949 through 1951, 
mortality from various types of heart disease 
was analyzed by race, sex, and socioeconomic 
status. 

Mortality rates for arteriosclerotic heart dis- 
ease (including coronary artery disease) were 
observed to be higher among males than among 
females and higher in the white population 
than in the nonwhite. No significant differ- 
ences Avere noted in the rates for five socioeco- 
nomic groups. This latter observation is in 
contrast to the social distribution found in. 
England and Wales, where the risk of dying 
from coronary disease is highest m the upper 

social classes. 

Mortality rates for myocardial degeneration 
were higher among white males than among 


white females. Among the nonwhites, no es- 
sential differences were noted between the sexes. 
Ihe rates for the non whites were somewhat 
higher than those for the Avhites. For both 
sexes and both races, the highest rates were 
noted in the lorvest socioeconomic group, with 
a gradual decrease in rates with an increase in 
socioeconomic status. This social distribution 
is similar to that observed in England and 
Wales. 

Mortality rates for hypertensive disease were 
higher in the nomvhite population than in the 
white. The lorvest socioeconomic group had 
the highest rates, and there tended to be a de- 
crease in rates with an increase in socioeconomic 
status, although the pattern rvas not regular. 
The female rates ay ere higher than the male 
rates in the lower socioeconomic groups, where- 
as the reverse rras true in the upper groups; 
tills avus observed for both races. 

The use of death certificate information for 
analysis of mortality and the use of census 
tracts for socioeconomic classification both im- 
pose certain limitations on the data derived. 
Nonetheless, the apparent existence of differ- 
ences in the social distribution of coronary dis- 
ease deaths in tAA'o geographic areas indicates 
a need for further study of the subject. 
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The epidemiology of the septic tank is described with suggestions for 
helping builders of mass housing to prevent future disease outbreaks 
and nuisances. 


Sewage Disposal in Mass Building 

By DAVID B. LEE, M.S. in Eng. 


I N the past 10 years, the urban fringe has seen 
the installation of millions of septic tanks, 
far more than had been eliminated by sanitary 
engineering services in the previous 50 years. 

The septic tank has been installed not only 
for those who have land and income generous 
enough to accommodate and maintain the facil- 
ity, but for families who have neither the space 
nor the resources to prevent the development 
of a sanitary nuisance and a public health 
hazard. Often such families must go to the 
expense of a new installation or, if possible, 
thorough reconstruction. Septic tanks may 
work well in rural areas if people do not live 
too close to each other or use a great deal of 
water for bathing, laundry, air conditioning, 
and dishwashing. 

To put it simply, a septic tank is a country 
cousin that came to town and promptly got into 
trouble. In its place — a rural setting — the sep- 
tic tank and subsurface drain field is a suitable 
method of domestic sewage disposal, given ade- 
quate drainage, soil conditions, and water table ; 
but it was never intended for use in settlements 
with more than one family dwelling per acre. 
Even this may be too dense for septic tanks if 
soil conditions and water tables are not ideal. 
Where public facilities cannot be arranged, 


'1/r. Lee is director oj the bureau, of sanitary engi- 
neering, Florida Stale Board of Health, Jackson- 
ville, Fla. 


the septic tank soil absorption system of sew- 
age disposal, originally designed for rural 
areas, is now widely utilized as a convenient 
and temporary substitute. Under rural con- 
ditions and with proper design, construction, 
and maintenance, this system will usually give 
some degree of satisfactory performance. 

If failure of the soil absorption system oc- 
curs under rural conditions, the danger to pub- 
lic health is minimum since there are plentiful 
opportunities to choose another location for a 
new system. In urban areas, the septic tank 
is often a needless and frequently an extrava- 
gant method of sewage disposal which threatens 
to be a sanitary nuisance and a public health 
hazard to millions of homeowners. 

Then, why have there been so many septic 
tanks installed during the past 10 years 1 

The following discussion will attempt to ex- 
plain why builders adopt these expedient but 
short-sighted construction methods and to sug- 
gest what may be done about it. 

The epidemiology of the septic tank itself 
suggests therapeutic and preventive measures 
for this form of community sickness, a sickness 
that is appraised not only by the number of 
individual infections but by nuisance, expense, 
and disorder. It is the business of public health 
to treat the community as the physician treats 
the person. And in view of the prospect of the 
continuing building boom, it is the business of 
public health to assure that this community sick- 
ness will not prevent or stunt healthy commu- 
nity growth. 


lol. 71, No. 6, June 1956 


553 


Builders Are Human 

I,, my judgment, the poster buiMin. pro- 
s'"' ,s yet to reach its peak i„ nmny"^ ° 

, T1 l ,,ousi,,s " dicit > 

; e since 192G, has been overcome only in iso- 
4°m,s Zrfr, f °'' isol “ M '™»»>e 

m Srlnr emp T 17 “ W 

we n m.it ¥ Ul °f s of l,mts > fundamentally 

snnll fn, are already too 

all foi growing families. With risiim j„. 

in " C j. !Umlies iUe demanding more of hous- 
" r 1 yOU : ukI t0 tIl£ * e Actors the steady ob- 
solescence of aging buildings, spatial shifts 
ot population, and the risinj birth rate i fa 
apparent that the current production tte of 
sive. 1111 1011 thVellU, ° units a year is not exces- 

Accurate figures are not available, but in my 
opimon the estimate that at least 24 million 
persons m the United States are served by 0 

» “ vi r sei>tic t,,ni! eyst “ ,,s ,s 

the ti uth. More important, however, is the 
estimate that more than one-third of the new 
mines now being constructed will have septic 
tank systems for sewage disposal. All of this 
continues against the better judgment of many 
the public health profession, and presents 
one of the greatest challenges sanitary engineers 
and other public health workers will have to 

dinks? 1 yeaiB t0 C ° me - MuSt we ilb et septic 
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Serving several subdivisions, this activated 
s u ge plant houses two primary mechanical 
aerator units, a sludge digester, laboratory, 
pump room office, and truck loading room for 
igesfed sludge. The slump brick terrace (lower 
terrace) is a chlorine contact chamber and the 

cl'arifi r ,erraCe (second floor level) is a secondary 

sewerage facilities. What stands between them 
and their better judgment is a matter of money. 

Typically, a builder does not construct 200 
houses wholesale and then sell them in one lot. 
n phase building, he finishes one house at a 
time. And he sells one at a time, as the units 


T he mass building industry is chronically in 
need of land, low-priced land, in large tracts, 
buck land is seldom to be found within city 
limits where zoning laws and city plans apply, 
and w here community water and sewerage facil- 
ities are likely to be present or required? 

Mass builders usually find the land they need 
in territory where inhabitants or govern iim au- 
thorities have had meager or limited experience 
in urban development. It is unlikely that in 
such an area theie is any local person equipped 
to supervise the builders and their sewage dis- 
posal plans. The burden of supervision usually 
falls on the comity and State officials and, in 
some instances, on the insuring and lending 
agencies. Even so, in the interest of profit and 
sound construction, progressive mass builders 
would prefer to put in community water and 


aie finished. Even if his sales are committed 
m adv mice, settlement of the title is closed only 
os tlie individual houses are finished. 

Natural ly, he wishes to recover water and 
sew ei age installation costs on each house as it 
is sold. Such recovery is easiest when the house 
lias a private well and septic tank. 

It is not as easy to recapture the investment 
in community facilities with any rapidity. 
To provide community sewerage facilities for 
no more than 500 units would tie up between 
$150,000 and $200,000 while the houses are in 
construction. It may take a little time before 
this investment can be freed. There have been 
few r , if any, financial institutions willing to 
carry that kind of investment, especially for 
builders who may sell no more than 50 to 100 
houses a year. Such financing is certainly not 
practical for the typical builder who needs a 
fast turnover on limited capital simply to keep 
himself going. Even mass builders are sus- 
ceptible to the appeal of the fast return of their 
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money. Some have ventured to use septic tanks 
with projects oi as many as S,000 homes and 
larger. 

The Cost of Services 

Given financing, it would be to the great ad- 
vantage of both the builder and the community 
to install community water and sewerage facili- 
ties. To deal with sewage disposal alone, the 
Florida builder can install sewers at a charge 
ranging from $150 to $250 per lot.- To include 
the cost of sewage treatment facilities for 500 
families in my own State would run the total 
charge for sewage disposal facilities to from 
$300 to $100 a dwelling. 

The superior attraction of a house with sew- 
erage connections will enhance the market 
value of the structure by some amount over and 
above the ordinary charge for septic tank in- 
stallations. Although the increased value of 
the house may return a price that will pay for 
the community sewage collection and treatment 
facilities, title to the plant would remain with 
the builder. F urtlrermore, by collecting sewage 
service charges, he may cover operating, main- 
tenance, and amortization costs, and so recover 
his investment. Meanwhile, the community 
would have the advantage of a trouble-free 
waste disposal system. The gross income from 
500 houses with community water supply and 



Aeration tank and public water supply tank in 
the background with the sludge digester and 
control house in the foreground serving Carol 
City, Fla., near Miami. 



Carol City activated sludge plant as seen from 
across the manmade lake into which the effluent 
discharges. 

community sewerage may amount to approxi- 
mately $30,000 a year. Such an operation is 
practical with as few as 200 houses. 

Recognizing such financial advantages, 120 
subdivisions in Florida have installed their 
own community sewage disposal facilities and 
community water systems in the past 5 years. 
But several were motivated also by a stern, re- 
fusal by government officials to permit septic 
tank construction in areas where such disposal 
methods are no longer suitable. 

It can often be demonstrated that the aver- 
age cost of a septic tank and subsurface dis- 
posal system and the cost of maintaining and 
operating such a system are certainly equal to, 
and, in many cases, more expensive than a 
monthly sewer service charge for a method of 
sewage disposal that is not only safe but 
trouble free. 

Corrective Measures 

Once septic tanks are in, especially in areas 
with a high water table, poor soil conditions, 
and relatively dense settlement, the corrective 
measures frequently require that they be by- 
passed. They may serve well during dry 
periods but let the rains come and in no time 
the soil is saturated: From the ground surface 
noxious gases will come forth; septic tank 
effluents will appear on the ground ; they may 
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back up into bath tubs or prevent the flushing 
of commodes. 

As tiiis was written, on January 2-1, 1956, two 
ladies called me to report that more than 100 
septic tanks in their subdivision had failed in 
the past 21 hours. The gases coming back 
through the plumbing and into the house were 
so serious that the house had to be opened and 
the attic fan used to freshen the air. This was 
besides the fact that the yard was flooded with 
septic tank diluent. 

In one subdivision with ISO homes of a high 
financial bracket, soil conditions were such dur- 
ing 1955 that 25 homeowners were obliged to 
construct relief sewers from their drain field 
to the roadside ditch in order to allow the wastes 
to escape. 

Since sewerage is the only practical correc- 
tion for defective septic tank installation, it 
seems obvious that in mass building projects 
sewers should be installed when the homes are 
built. 

We, in Florida, recommend that plumbing in 
all new bouses be so constructed and septic tanks, 
when used, be so located — on the side of the 
house or in the front — as to facilitate eventual 
connection to a sanitary sewer. 

Preventive Measures 


political muscle to zoning and planning com- 
missions, it. cannot be too heavily stressed that 
members of such commissions should be 
independent of financial pressure and political 
and special interests. Commissions should 
be staffed by qualified and intelligent laymen 
as well as professional personnel with merit 
system status. They should also be sensitive to 
the welfare of the people and be interested only 
in the development of the area they serve and 
the part it plays in the development of the State 
and the Nation, 

The most immediate opportunity for good 
work in urban growth, however, is in the hands 
of agencies which insure, guarantee, or under- 
write funds for residential construction and de- 
velopment. It woidd be to their own interest 
and protection to assure loans for community 
water and sewerage facilities and to require 
such systems for all dwellers whose financing 
they insure in mass building developments. If 
these agencies would do no more than agree to 
insure mortgages on community facilities, 
builders, the financial people, sanitary en- 
gineers, and other's will certainly work out the 
details. In my opinion, the greatest need in 
housing today is for leadership in the financing 
of community water and sewerage facilities. 


TVhat can be done to assure that mass housing 
projects of the future will be built with adequate 
community sewerage facilities? 

Of all possible means of preventing undesir- 
able septic tank construction in the future, ag- 
gressive, direct efforts by government officials, 
by builders, and by insuring and financing agen- 
cies are most likely to produce results. Govern- 
ments and political subdivisions can strive to 
overcome artificial political barriers which to- 
day strangle rational urban growth, and which, 
in fact, encourage undesirable building in outly- 
ing areas at the expense of well-established ur- 
ban centers. Whether it is clone by creating 
sanitary districts, metropolitan or regional 
planning authorities, county and State zoning 
officials, new boundaries, or local government 
holding companies, the accommodation of urban 
rtwth is a primary political responsjbility of 


iiv 


focal and State governments. 

If local and State governments impart such 


Summing Up 

Based on my experience, it has been demon- 
strated that the septic tank in congested neigh- 
borhoods is uneconomic, unwise, and unwhole- 
some. Its widespread use in recent years may 
be clue largely to the failure of local government 
officials to assure wise and orderly development 
of new neighborhoods and to the failure of fi- 
nancial institutions to encourage builders to in- 
stall community sewerage facilities. Since sew- 
erage facilities are the only practical alternative 
to the use of septic tanks, their construction must 
be encouraged if we are to avert the installation 
of millions of septic tanks in the next 10 years. 
All government agencies need to organize 
better methods of managing urban and suburban 
mowth. But immediate benefits will result from 
agreements by insuring and lending agencies to 
finance community facilities for water supply 
and sewage collection and treatment. 
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50 yea/i4 

of Food and Drug Protection 



By GEORGE P. LARRiCK 

Commissioner of Food and Drugs 


This section of Public Health Reports is de- 
voted to an account of some of the principal 
programs of the Food and Drug Administra- 
tion which affect public health. 

It is an appropriate way to commemorate 
the golden anniversary of our first Federal 
pure food and drug law, not so much by review- 
ing the past as by considering the challenge of 
the future. 

The articles are by men directly concerned 
with the administration of the programs. It is 
notable that they consistently emphasize tech- 
nological changes in foods, drugs, and cos- 
metics, affecting an important part of the 
human environment. 

From the beginning the food and drug law 
has been directed at specific abuses: errors of 
omission or commission which can be proved in 
a court of law. Likewise, the law has from its 
beginning reflected the standard of achieve- 
ment attained by the majority of producers of 
foods and drugs and has required the backward 
element to meet that same standard. 

As a result, food and drug law enforcement 
has been a stimulus to industrial progress as 
well as a direct and practical means for dealing 
with important environmental health hazards. 
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The original Pure Food and Drugs Act which 
Theodore Roosevelt signed into law on June 30, 
1906, was one of the great milestones of public 
health progress. Few, if any, events have had 
a greater effect in promoting such objectives 
as the sanitary, handling of food or rational 
therapeutics in medicine. It would be fitting 
to dedicate these papers to Dr. Harvey W. 
Wiley, who, more than any other, was respon- 
sible for the enactment of this law. 

Each generation needs to learn anew the 
why and wherefore of its institutions and bless- 
ings ; otherwise they are taken for granted. To- 
day, the right of the public to pure foods, 
effective drugs, safe cosmetics, and truthful 
labels has become generally accepted. It was 
not always so. We need to be reminded of 
Dr. Wiley and his 23-year struggle to obtain our 
first Federal pure food and drug law. It helps 
us understand and appreciate the value of the 
protective laws we now have, and the truly 
wonderful progress made by our food, drug, 
and cosmetic industries in this half century. 
It also helps us understand our problems of 
today and our obligation to insure that food 
and drug products of today and tomorrow will 
continue to be the best in the world. 
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Significant Dates in Food and Drug Law History 


Since the beginning of recorded 
history, men who have organized 
themselves into civilized societies 
have been concerned about the purity 
of the food and drink offered to the 
public. 

In 1202, King John of England pro- 
claimed the first English food law, 
the Assize of Bread. This prohibited 
adulteration of bread with such in- 
gredients as ground peas or beans. 

The history of food and drug meas- 
ures as it has developed in the United 
States is set forth in the following 
chronology : 

1784. Enactment by Massachu- 
setts of the first general food law in 
the United States. 

1824. Flour Inspection Act for 
Alexandria, then in the District of 
Columbia. 

1844. Dr. Harvey 'Washington 
Wiley was horn October IS at Kent, 
Ind. 

1848. Edwards law passed to pro- 
hibit the importation of adulterated 
drugs. 

1850. A pure food and drink law 
was passed in California, one year 
after the gold rush. 

1879— 1906. During these 27 years 
more than 100 food and drug acts 
were introduced in Congress. 

1879. Chief Chemist Peter Collier, 
Division of Chemistry, Department 
of Agriculture, began a food and 
drug adulteration investigation. 

1880. Peter Collier recommended 
enactment of a national food and 
drug law. 

1883. Dr. Wiley became chief 
chemist of the Division of Chemistry 
of the Department of Agriculture on 
April 0- Immediately be assigned 
'some members of bis staff to study 
the problems of food and drug adul- 
teration. 


1883. The Tea Importation Act 1924, July. Mr. Campbell took over 
was passed, providing for inspection ail regulatory work of the Bureau 
of all tea entering United States of Chemistry as a separate function, 
ports. as Dr. Charles A. Browne became 

1890. Acts were passed prohibiting chief of the Bureau, 
importation of adulterated food and 1927. A separate law-enforcement 
dings and providing for certification agency was formed, first known as 
of certain exported meat products. the Food, Drug, and Insecticide Ad- 
1891— 1895. Partial protection of ministration ; then, in 1931, as the 
domestic consumers was effected by Food and Drug Administration. Mr. 
acts requiring inspection of animals Campbell became Commissioner of 
for diseases before slaughtering. Food and Drugs. 

1902. Shennan Act, passed by Con- 1930. The canning industry sup- 
gress on Julj- 1, prohibited the false ported the McNary-Mapes amemi- 
brandiug of food and dairy products, ment, authorizing standards of qual- 
In tills same year appropriations ity and fill of container for canned 
were made by Congress to establish foods. 


pure food standards. 

1906. The first Federal Food and 
Drugs Act (34 stat. 7GS), the Hey- 
burn Act, passed Congress and was 
signed June 30 by President Theo- 
dore Roosevelt. The President also 
signed the Meat Inspection Act on 
that day. 

1907, January 1. The Bureau of 
Chemistry of the Department of 
Agriculture, beaded by Dr. Wiley, 
began administration of the Food 
and Drugs Act of 1006. 

1912, March— December. Dr. Wiley 
was succeeded by Dr. Carl L. Als- 
berg as chief chemist of the Depart- 
ment of Agriculture. Regulatory 
and research functions were sep- 
arated. 

1913, March 3. Gould amendment 
(37 stat. 732), requiring that quan- 
tity information on food packages 
be correct, passed. 

1919, July 24. Kenyon amendment 
(41 stat. 27 1) passed. It applied net- 
weight labeling to wrapped meats. 

1921, July. Dr. Alsberg was suc- 
ceeded by Walter G. Campbell, who 
became acting chief of the Bureau of 
Chemistry. 


1938. The Copeland bill was passed 
by Congress. It was known ns the 
Food, Drug, and Cosmetic Act of 
193S, and contained these new pro- 
visions, among others : 

Extended coverage to cosmetics 
and devices. 

Required predistribution clearance 
of safety on new drugs. 
Prohibited addition of poisonous 
or deleterious substances to 
foods, except where required or 
unavoidable. 

Provided for tolerances for un- 
avoidable or required poisonous 
substances. 

Authorized standards of identity, 
quality, and fill of container for 
foods. 

Authorized factory inspections. 
Added file remedy of court injunc- 
tion to previous remedies of seiz- 
ure and prosecution. 

1940, July 1. FDA transferred 
from the Department of Agriculture 
to the Federal Security Agency. 

1944, May 1. Dr. Paul B. Dunbar 
succeeded Air. Campbell as Commis- 
sioner of Pond and Drugs. 
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1945, July 6. Federal act amended 
to require certification o£ tlie safety 
aud efficacy of penicillin. Later 
amendments extended this require- 
ment to other antibiotics. 

1948, June 24. Miller amendment 
(02stat. 5S2) affirmed United States 
jurisdiction over products adulter- 
ated or misbranded after interstate 
shipment. 

1951, June 1. Charles \V. Crawford 
succeeded Dr. Dunbar as Commis- 
sioner. 

1951, October 26. Durham- 
Humplirey amendment (05 stat. 
CIS) specifically required that drugs 
which cannot he safely used without 
medical supervision bear the pre- 


scription legend on the label and 
be dispensed only upon prescription. 

1953, August 7. Factory inspec- 
tion amendment (07 stat. 470) 
clarified previous provision regard- 
ing mandatory factory inspection, 
and required the issuing to manu- 
facturers of written reports on in- 
spections and analysis of factory 
samples. 

1954, April 15. Hale amendment 
(OS stat. 54) simplified method of 
promulgating food standards where 
no controversy was involved. 

1954, August 12. George P. Lar- 
riclc succeeded Mr. Crawford, who 
retired as Commissioner. 


1955. Secretary Oveta Culp Hobby 
of tbe Department of Health, Edu- 
cation, and Welfare appointed a 
committte of 14 distinguished citi- 
zens to study the adequacy of the 
Food and Drug Administration’s fa- 
cilities and programs. 

1955. The Citizens Advisory Com- 
mittee reported on June 30, recom- 
mending a substantial expansion of 
FDA’s facilities, a new building for 
FDA, and more use of educational 
and informational programs by FDA. 

1956. The 50th anniversary year, 
a year of tribute and rededication on 
the part of government and industry 
to the cause of effective food and 
drug protection. 



THE BIRTHDAY SEAL 


Adopted by the Association of Food and Drug Officials 
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Food Sanitation 


By GLENN G. SLOCUM, Ph.D. 


In the first annual report of the 
Bureau of Chemistry, Department 
of Agriculture, after the passage 
of the Food and Drugs Act of 
1900 (7) , Dr. Harvey W. Wiley 
stated: '‘Any unfavorable conditions found in 
the factories inspected were subsequently dis- 
cussed with the inspectors, with a view ... of 
impressing upon them the necessity of sanitation 
in the preparation of articles of food and drugs 
. . . .” Thus, food sanitation programs were 
initiated at the inception of enforcement of the 
first Federal food and drug law. They have 
continued for 50 years to occupy a prominent 
position in the work of the Food and Drug 
Administration. 

The Food, Drug, and Cosmetic Act of 1938, 
like the act of 1900, is basically a statute to 
protect the public health. Proper sanitation 
in the production and handling of foods and 
drugs is one of its major requirements. 

A sanitary food, strictly speaking, is one free 
from injurious substances, particularly infec- 
tious micro-organisms. But modern concepts 
of food control have expanded this definition to 
include freedom from materials that are repul- 
sive or obnoxious regardless of their impor- 
tance as agents of disease. This development 
is an important factor in the protection of 
health, since many forms of food contamination 
carry potential health hazards that cannot be 
measured, even with modem analytical tech- 


Pr. Slocum is chief of the Division of Microbiology, 
Food, and Drug Administration. 


niques, by objective examination of food prod- 
ucts. The expanded definition lias become 
generally accepted by r the food industries and 
the public, and it is firmly established by many 
court decisions in actions brought under the 
food and drug laws. 

The requirements of the law and the objec- 
tives of the Food and Drug Administration 
with respect to food sanitation may be stated 
simply: that foods be prepared from clean, 
sound, and wliolesome raw materials and that 
sanitary conditions prevail at all stages of pro- 
duction and distribution. It has been the con- 
sistent policy of the Food and Drug Admin- 
istration through 50 years of enforcement of 
the food and drug laws to seek to improve the 
sanitary quality of the food supply by all 
means and facilities at its disposal. 

The Early Activities 

When the Food and Drugs Act was enacted 
in 1906, interstate traffic in foods was limited 
primarily to a few staple products. Food pro- 
duction and distribution were largely local op- 
erations, and the housewife usually processed 
the basic raw materials in her home. Although 
Dr. Wiley and others supporting the drive for 
legislation were preoccupied with such prob- 
lems as the use of harmful or potentially harm- 
ful chemicals in foods and widespread eco- 
nomic adulteration, writings of that period 
show that there was a real recognition of and 
concern with problems of food sanitation. 

Early administrative reports of the Bureau 
of Chemistry, Department of Agriculture— the 
agency charged with enforcement of the Food 
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and Drugs Act until the Food and Drug Ad- 
ministration was created in 1927 — clearly trace 
the development ot food sanitation programs 
( 1 ). Sanitary requirements of the law were 
stressed in inspection of all food processing and 
distributing facilities. Field and laboratory in- 
vestigations of sanitation were soon initiated for 
many important commodities, including milk, 
cream, ice cream, bottled mineral waters, shell- 
fish, gelatin, poultry, and fresh, frozen, and 
dried eggs. Bacteriological and microscopic 
methods of analysis for detection of contamina- 
tion and spoilage were developed and put into 
use. Research operations not only revealed en- 
forcement problems and methods for the detec- 
tion of contamination but also provided in- 
formation to help industry avoid violations and 
improve the overall quality of the product. 
This educational approach, which has always 
been coordinated with enforcement of the legal 
requirements of the food and drug laws, is often 
unknown to those not fully conversant with the 
Food and Drug Administration’s work. 

One of the outstanding personalities in the 
early food sanitation programs was B. J. How- 
ard, chief of the microchemical laboratory of 
the Bureau of Chemistry. His applications of 
the microscope to the detection of decomposed, 
filthy, or insanitary foods were a major contri- 
bution to improvement in the sanitary quality 
of foods in this country. For the development 
of a mold count method of detecting rot in 
tomato products, he received worldwide recog- 
nition. 

Although the microbiological aspects of food 
sanitation were an important element of the 
early investigations, a separate microbiological 
laboratory was not created in the Bureau of 
Chemistry until 1913. Under the direction of 
Dr. Charles Thom, the noted mycologist, the 
laboratory continued and expanded investiga- 
tions in food sanitation and spoilage and food 
poisoning. It was in this laboratory that Dr. 
Stewart Ivoser conducted his studies of the 
metabolism of colifonn organisms. His find- 
ings form the basis today for distinguishing 
Escherichia coli from other members of this 
group. Research in food sanitation was fur- 
ther expanded under Dr. A. C. Hunter, who be- 
came director of the bacteriology laboratory 


when the Food and Drug Administration was 
created in 1927. Drs. Thom and Hunter were 
authors of the book “Hygienic Fundamentals of 
Food Handling,” published in 1924. It was one 
of the earliest books, if not the first, on 
this subject. 

Improvements in the Law 

The Food and Drugs Act of 190G defined 
a food as adulterated “if it consists, in whole 
or in part, of a filthy, decomposed, or putrid 
animal or vegetable substance . . . .” This was 
the legal basis on which the food sanitation 
programs were founded. Although major im- 
provements resulted from application of this 
requirement, there was early recognition of 
serious limitations of the law. This is best 
summed up by the following statement from 
the 1933 Report of the Food and Drug Admin- 
istration by Walter G. Campbell (I) : 

“One of the most serious limitations of the 
present law, of especial moment where public 
health questions are involved, is the lack of 
control of insanitary practices in food-manu- 
facturing plants. Jurisdiction under the Fed- 
eral statute exists only after a product has been 
shipped or offered for shipment within the 
scope of the law. The detection of insanitary 
practices through inspection in the manufac- 
ture of food products does not give sufficient 
warrant for removing offending goods from 
interstate channels. To obtain evidence of con- 
tamination that will warrant a charge of adul- 
teration within the meaning of the law, it is 
necessary to collect representative samples of 
the product and analyze them. This is by no 
means always an easy matter. Analytical 
methods have not been developed with that de- 
gree of refinement needful to establish in all 
instances evidences of insanitary handling of a 
product originating in an insanitary factory.” 

This important gap in the law was corrected 
in the Food, Drug, and Cosmetic Act of 1938. 
It defines food as adulterated — 

“If it consists in whole or in part of any 
filthy, putrid, or decomposed substance, or if 
it is otherwise unfit for food ; or 
“If it has been prepared, packed, or held 
Under insanitary conditions whereby it may 
have become contaminated with filth, or 
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whereby it may have been rendered injurious 
to health. . . .” 

Other requirements of the 1038 law or its 
amendments made factory inspection manda- 
tory and extended jurisdiction to articles adul- 
terated while held for sale (whether or not the 
sale is the first one) after shipment in interstate 
commerce. 

These changes gave the Food and Drug Ad- 
ministration legal authority to deal comprehen- 
sively with food sanitation. 


Enforcement Procedures 


The 50 years of food law enforcement coin- 
cides with the period of vast expansion of the 
food industries. Increasingly, food produc- 
tion has moved to large factories which dis- 
tribute products throughout the Nation. Often 
the products have been so altered in form that 
the consumer has little basis on which to judge 
their original cleanness and wholesomeness. 
As the more obvious forms of adulteration dis- 
appeared, newer, more subtle forms became 
apparent. These have required development 
of new techniques for their detection. 

To provide for the most effective and efficient 
use of the limited funds and facilities available 
to deal with the increasing needs for consumer 
protection, the project system of operations was 
introduced in 1922. In brief, this system con- 
sisted in the formulation of a comprehensive 
and unified plan of operations for the entire 
field force, directed against specific classes of 
products that experience had shown to be most 
likely to be in violation. Priorities were as- 
signed for work allocations in the following 


order : 

1. Violations involving danger to health. 

2. Offenses against decency (insanitation, 
filth, and decomposition). 

3. Economic adulteration. 

The project system is the basic pattern for 
the regulatory programs of today, including 
the programs in food sanitation. 

In order to determine the types, sources, and 
routes of transmission of contam. nation, a 
knowledge of methods of production, process- 
ing packaging, and marketing is necessary 
TIJs information is obtained throngl. broad 
investigations of an industry m various local,. 


ties by inspectors of the field force, usually 
in collaboration with technical experts horn 
the Washington headquarters. With this back- 
ground, inspectional and laboratory techniques 
are devised, policy 7 is determined, and a plan 
of action is issued for uniform application 
throughout the country. 

The basic operation in a food sanitation pro- 
gram is the sanitary inspection of the factory. 
The likelihood that food may be polluted or 
contaminated with filth in the factory is in pro- 
portion to the distance between the filth and the 
product under preparation. The objective of 
the sanitary inspection is to measure this dis- 
tance in terms of space, time, opportunity for 
pollution or contamination, and vehicles of 
transmission. 

An establishment operating in a manner to 
invite, or permit, contamination of food with 
foreign matter properly classified as filth is 
insanitary. The objectionable matter may be 
the excreta of man or animal, or it may be flies, 
maggots, worms, insects or insect parts, rodent 
hairs, or other such material. 

In many instances, the contaminants are mac- 
roscopic, and detection of the avenues of their 
entrance into food depends only on keen powers 
of observation and common sense. In other 
instances, the contaminants are micro-organ- 
isms or microscopic filth, and knowledge and 
appreciation of invisible routes of distribution 
are required. 

Sanitary inspection evidence alone, presented 
in court by 7 the inspector, often with pictures 
and exhibits demonstrating insanitary condi- 
tions, is sufficient to support a charge that the 
product “may have become contaminated with 
filth.” Such action is essential in instances in 
which the objective evidence of even gross con- 
tamination has been removed or destroyed by 7 
such processes as filtration or pasteurization of 
the product. More commonly, however, in- 
sanitary conditions result in contamination that 
can be detected in the finished product by bac- 
teriological or microscopic examination. 

In practice, then, products shipped from an 
insanitary establishment are usually 7 sampled 
in interstate commerce for laboratory analysis. 
The findings may confirm the inspection evi- 
dence of insanitation and establish the presence 
of filth in the product. Offending products 
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figure 1. Establishments engaged in distribution of products subject Jo regulation by the Food and 

Drug Administration. 
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may be removed from the market through 
seizure by the Federal courts, and the shipper 
may be prosecuted for, or enjoined from, vio- 
lating the sanitary requirements of the law. 

Voluntary Correction 

Application of these techniques on an indus- 
trywide basis, within the limits of funds and 
facilities, exerts a strong corrective influence. 
Correction depends on education, and education 
is inherent in enforcement of the food sanita- 
tion requirements. The basic investigations 
essential to development of a food sanitation 
piogram are usually conducted widely in the 
affected industry. Methods developed to de- 
tect contamination are made available to indus- 
try for use in preventing contamination. The 
. 00c ^ ail d drug law now requires that the FDA 
inspector give to the agent in charge of the 
establishment a written report of conditions or 
pi notices that might lead to violations of the 
sanitary requirements of the law. Prior to this 
amendment, the inspectors discussed with man- 
agement any such conditions so that voluntary 
corrective measures might be instituted. 


The Food and Drug Administration also pro- 
motes voluntary compliance with the law by 
such means as talks to trade groups, surveys, 
consultations, and, whenever practicable, direct 
assistance in solving technical problems. Puni- 
tive action under the law' then, falls largely on 
operators who are cai-eless or who are unwilling 
to use the measures available to them to avoid 
violations. 

It has been stated that the food and drug 
laws, and particularly the “insanitary condi- 
tions” clause in the definition of adulterated 
foods, have been major stimuli to improvement 
in food sanitation (3). Certainly this new 
provision focused attention on a phase of food 
handling not well attended to by some indus- 
tries in the past. The response to this provi- 
sion by the food industries has been gratifying. 
There are few trade associations or large opera- 
tors in the food field that are not now active in 
programs to improve sanitation. 

Need for Expansion 

Despite, the progress that has been made, 
there is a serious need for expansion of all food 
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sanitation programs— national, State, and local. 
As shown in figure 1, there are some 90,000 
establishments in this country distributing 
products subject to the Federal food and drug 
law, the vast majority of which are in the food 
field. In addition, food and drug imports are 
subject to the same requirements. There are 
sanitation problems of greater or lesser degree 
connected with all the food commodity groups 
listed. About 10 percent of the establishments 
can be inspected and about 7 percent of the 
imports can be sampled each year with the 
2 >resent stall' (fig. 2). 

The major food sanitation programs of the 
Food and Drug Administration have been con- 
cerned with certain cereal products, butter and 
cheese, certain fruit and vegetable products, 
bakery products, confectioneries, eggs, and cer- 
tain fish products. Current emphasis is on 
edible oils and poultry. Many commodities 
within these groups and others in figure 1 have 
not received organized action with respect to 
sanitation. 

During fiscal year 1955, an average of about 
7a tons a week of insect-infested, rodent-defiled, 
or decomposed food was seized under the food 
and drug law and removed from trade chan- 


nels. More than four-fifths of all food seizures 
fall in these categories. Though a substantial 
proportion of the food becomes contaminated 
while it is in wholesale or storage warehouses 
apart from the point of production, too fre- 
quently contamination occurs during produc- 
tion. 

Much of the progress in food plant sanitation 
under FDA programs has been based on the 
elimination of the more obvious sources of con- 
tamination: insects and rodents. Inspection 
techniques for their detection are relatively 
simple, and laboratory procedures for the de- 
tection and isolation of insect and rodent filth 
in food have been available for the past 15 
years. Emphasis on these factors has encour- 
aged remarkable improvement in (a) surround- 
ings, structure, maintenance, and operation of 
plants and equipment; (5) cleanliness ancl 
soundness, sorting and storing, of raw mate- 
rials; and (c) plant and laboratory control of 
raw materials and finished products. It has led 
to the establishment of sanitary programs as 
an integral part of food production. 

Except in those instances in which contami- 
nation with micro-organisms has resulted in 
clear evidence of danger to health, little has 


Figure 2. The scope of accomplishments of the Food and Drug Administration, fiscal 1954. 
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Bakery warehouse flour being examined by FDA inspector for insect infestation. 


been done, or can be done with the staff avail- 
able, in the bacteriological aspects of food plant 
sanitation. Foodborne infections and intoxica- 
tions have not decreased in recent years as have 
waterborne and milkborne diseases. Much of 
the foodborne disease probably results from 
mishandling at the point of consumption. But 
it may well be that there is more bacterial con- 
tamination of foods shipped in interstate com- 
merce than is generally realized. Since the 
enteric infections transmitted by foods must be 
regarded essentially as evidence of fecal con- 
tamination, the importance of improved sanita- 
tion during all stages of food production and 
handling becomes apparent. A much enlarged 
complement of miciobiologists in the FDA field 
offices is needed to meet the pioblems in this 
area. 

The Food and Drug Administration has 
hioad responsibility for the protection of the 
public against interstate traffic in insanitary 
foods. As new food products, increasingly m 
processed ready-to-eat forms, appear on the 
market, expansion of the Food and Drug Ad- 
ministration of the order recommended by the 
Citizens Advisory Committee will be neces- 


sary to cope with the many new food sanita- 
tion problems (5). 

Many foods, of course, are sold within the 
community or the State in which they are pro- 
duced. Sometimes manufacturers having diffi- 
culties with the Food and Drug Administration 
purposefully restrict the distribution of their 
products to intrastate traffic. Sanitation of 
these foods is the problem of State and local 
officials. 

Food sanitation, then, is the concern of State 
and local officials as well as national officials. 
The combined efforts of all are necessary to 
afford the degree of protection from insanitary 
food the consumer expects and is entitled to. 
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FDA Nutrition Program 

By E. M. NELSON, Ph.D. 


The passage of the Food and 
Dn, S 3 *^- ct of 1906, prohibiting 
W&timMr/j'jSJ adulteration and misbranding of 
foods, accelerated a consideration 
^ of their nutritive value and the 
advancement of nutrition science. In the first 
few years of the new law, the adulteration of 
foods involving the use of poisonous or dele- 
terious ingredients was of primary importance. 
Foods containing toxic dyes and preservatives 
were common examples. As adulterated foods 
of this kind were driven from the market, 
greater attention was given to so-called eco- 
nomic types of adulteration such as the substi- 
tution of non-nutritive fillers, water, or other 
cheap ingredients for the more valuable food 
ingredients which the customer expected to find 
in the foods he purchased. 

The knowledge of nutrition in those years did 
not permit the critical evaluation of the effects 
of processing and other manufacturing proce- 
dures on the nutritive value of our food supply 
that is commonplace today. 

Since 1906, the science of nutrition has ad- 
vanced more rapidly than in any prior period of 
time. It was not until the early part of the 
century that laboratory animals were used in 
testing the nutritional adequacy of foods. The 
word “vitamin” was coined in 1911, but it was 
not until 1926 that products were examined for 
vitamin content. The isolation, identification, 
and synthesis of the major vitamins took place 
in the decade from 1930 to 1910 when the im- 
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portance of vitamins in our dietary was brought 
to the fore. 

The enactment of the Food, Drug, and Cos- 
metic Act of 1938 reflected the progress that 
was being made in the field of nutrition and 
applied the new scientific knowledge to the pro- 
tection of consumers. In addition to the basic 
adulteration and misbranding provisions of the 
Act of 1906, the 1938 law gave authority to 
establish legal standards for foods and thus pro- 
vide for better control of the nutritive value 
of such products. It required more informative 
labeling of foods generally and authorized spe- 
cial labeling requirements for foods for special 
dietary uses. 

The policies and regulatory actions of the 
Food and Drug Administration are designed 
to provide consumers with the benefits of prac- 
tical application of reliable nutritional knowl- 
edge in the production and labeling of foods, 
and to prevent consumer exploitation by pseudo- 
nutritionists and other quacks. 

A standard for a food under the Food, Drug, 
and Cosmetic Act must “promote honesty and 
fair dealing in the interest of consumers.” 
Under this provision, consideration must be 
given to the effects of the kinds and amounts 
of ingredients permitted in a standardized food 
oil its overall nutritional value. This has been 
of particular significance in considering pro- 
posals to add specific nutritive factors such as 
vitamins and minerals to staple foods. 

Fortification of Foods 

The Food and Drug Administration has fol- 
lowed a policy that is intended to limit the addi- 
tion of specific nutritive ingredients such as 
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vitamins and minerals to standardized foods to 
those instances where there is convincing nutri- 
tional evidence that the added nutrients will 
provide substantial benefits to significant seg- 
ments of the .population. 

The addition to foods of specific nutrients al- 
ready adequately supplied by unfortified com- 
mon foods is not only wasteful but tends to con- 
fuse consumers as to their nutritional needs and 
the nutritional properties of our food supply. 

The need for a basic Food and Drug Admin- 
istration policy with respect to fortification of 
foods arose in connection with hearings in 19-10 
on standards for Hour and related products. 
Many proposals to enrich Hour with most of 
the known vitamins and many minerals were 
made by various proponents of the flour in- 
dustry. 

The FDA took the position that the addition 
of a vitamin to flour would not be desirable un- 
less there was evidence that a substantial part 
of the population consumed a diet deficient in 
the vitamin in question. Such evidence might 
be deduced from dietary surveys or from clin- 
ical observations with respect to the occurrence 
of deficiency diseases. 

It believed that it was also essential to know 
whether a food is a suitable vehicle for reten- 
tion of the vitamin through any processes that 
may be necessary in preparing the food for 
consumption. It was important to know too 
that the fortified product would reach the popu- 
lation that was receiving a diet deficient in a 
particular vitamin. 

If these conditions were met, it was impor- 
tant to add the vitamin in suitable quantities. 
If flour provided 25 percent of the calories in- 
gested, it seemed proper to require that the 
quantity of flour consumed daily should con- 
tain at least one- fourth of the daily requirement 
of the vitamin used for fortification. There 
seemed to be no purpose in adding more than 
the daily requirement to this quantity. 

dhe principles stated at the 1940 hearings 
have been generally accepted as the basis for 
fortifying flour. They have been used as a 
guide in subsequent proposals to fortify other 
foods, and they have received support from the 
Food and Nutrition Board of the National Re- 
search Council. 

In accordance with a basic policy, legal 


standards for the following staple foods, con- 
taining added nutritive ingredients, have been 
established : 

Enriched flour. 

Enriched bread and rolls. 

Enriched macaroni products. 

Evaporated milk with increased vitamin D con- 
tent. 

Oleomargarine with added vitamin A. 

Enriched corn products. 

Standards for the same kind of foods without 
fortification have also been established. It will 
be noted that the Federal law does not require 
enrichment of these foods but leaves to manu- 
facturers and consumers the freedom of choice 
to select the type desired. A schedule of 
sampling these standardized foods for vitamin, 
mineral, and other types of examination to de- 
termine compliance is a part of FDA regulatory 
operations. 

Some Regulatory Programs 

The degree of attention given to specific types 
of products will vai'y from year to year, based 
on experience and need for broader or more 
restricted coverage. Regulatory programs have 
also been developed to provide for the selective 
sampling for laboratory examination of the 
numerous vitamin and mineral supplements 
and other foods for special dietary uses. Since 
the facilities for laboratory examination of 
products bearing vitamin and other nutritional 
claims are limited, other regulatory programs 
have been developed to protect consumers from 
exploitation through false and misleading nu- 
tritional and therapeutic claims for such ar- 
ticles. These projects are designed to deal with 
representations which are unwarranted regard- 
less of the nutritional properties of the particu- 
lar products involved. 

Misrepresentations concerning foods, and 
particularly vitamin and mineral preparations, 
are a difficult problem for the Food and Drug 
Administration. Much misinformation has 
been furnished the public about nutrition and 
its relation to health. Some of this stems from 
competition and attempts to gain a sales 
advantage through advertising and other pro- 
motional material based on recent scientific 
discoveries of undetermined or unestablished 
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significance. The substantial contribution to 
consumer misinformation and deception made 
by nutritional quacks and faddists cannot be 
overlooked. 

An intensified program of consumer educa- 
tion by all those in a position to furnish 
scientifically sound information about nutrition 
is necessary to increase the effectiveness of the 
various Federal and State laws designed for 
consumer protection in this area. 

The broad statement that the food of the 
American people does not furnish a satisfactory 
diet is frequently made. The contention is that 
our soils have been so depleted that they can 
no longer produce plants of adequate nutritive 
value or that chemical fertilization of crops lias 
resulted in reduced nutritive value. 

These pseudo-scientific statements have an 
aura of plausibility hut little scientific justifi- 
cation. 

To only a very small extent is the composition 
of the parts of plants that people eat governed 
by the composition of the soil. The composition 
of the plant and its nutritive properties is con- 
trolled primarily by genetic factors which also 
control its size and shape. Much is made of the 
destruction of vitamins in cooking and loss of 
vitamins and minerals when the water in which 
foods are cooked is thrown away. To be sure, 
there are losses of this kind, hut the facts have 
been greatly overemphasized. Such losses have 
been greatly reduced by improved methods of 
cooking. One must remember that man began 
cooking liis food a long time ago. 

Nutritional deficiency diseases in the adult 


generally result from restricting the diet to a 
single food or to a very few foods rather than 
cooking losses. In the Orient, beriberi occurs 
among populations confined principally to a 
diet of polished rice. Pellagra and riboflavin 
deficiencies were observed in the southern part 
of this country, largely among people whose 


its were restricted by their economic status 
cornmeal, fatbaclc, and molasses. Their diets 
ve been improved both by changed economic 
editions and by a food enrichment program 
th the result that vitamin deficiency diseases 
e now rarely seen in this country. 

The similarity between the symptoms ob- 
eyed in human beings and other animals suf- 
" ig from nutritional deficiencies and those 


resulting from non-nutritional causes lias pro- 
vided another fertile ground for exploitation of 
the consumer. 

The extremely low incidence of demonstrable 
nutritional deficiency in this country has made 
it necessary for those with products to sell to 
talk in terms of “subclinical deficiencies" which, 
in less elegant language, means that the condi- 
tion so described cannot be demonstrated to be 
of nutritional origin. This device, coupled with 
statements about the unreliability of our com- 
mon food supply as a source of nutrients, be- 
cause of soil erosion, cooking losses, and other 
similar misrepresentations, is typical of the 
misuses in which modern nutritional knowledge 
is being employed. 

Foods for Special Dietary Uses 

Tiie F ood, Drug, and Cosmetic Act recognizes 
the difficult and technical problems in the label- 
ing of vitamin prejiarations and foods used in 
the management of disease. Section 403 ()) 
of the act gives the Secretary of the Department 
of Health, Education, and Welfare power to 
promulgate regulations to cover the labeling of 
those products. It also requires that the labels 
of vitamin preparations show the vitamin con- 
tent. Section 403 (j) reads : 

“A food shall be deemed to be misbranded 
if it imrports to be or is represented for special 
dietary uses unless its label bears such informa- 
tion concerning its vitamin, mineral, and other 
dietary properties as the Secretary determines 
to be, and by regulation prescribes as, necessary 
in order fully to inform purchasers as to its 
value for such uses.” 

Biochemists generally regard vitamins as 
foods since they are essential nutrients, needed 
for growth and maintenance of the body. Only 
minute quantities are needed daily. Since phar- 
maceutical manufacturers have equipment and 
personnel trained to handle such small quanti- 
ties, vitamin preparations ordinarily 7 fall into 
drug channels for distribution and marketing. 

Vitamins are usually 7 measured in units, milli- 
grams, or even micrograms — terms unfamiliar 
to many laymen. To meet the requirements that 
labeling for foods for special dietary use must 
fully inform the purchaser, “minimum daily 
requirements” have been established for vita- 
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mins. The vitamin content of a preparation 
must be stated on the label in terms of the pro- 
portion of the minimum daily requirement pro- 
vided in the recommended daily intake. A he 
quantities of the four minerals, iron, calcium, 
phosphorus, and iodine, which before 1910 were 
the most frequently used supplements to the 
daily diet, must also be declared in the same 


manner. 

Infant foods must be labeled to show all in- 
gredients. Since the feeding of infants often 
presents problems, it is important that infant 
foods bear all the information necessary for 
their use. Labels of other foods are not re- 
quired to name the spices, flavorings, or coloring 
material present. The label of a product that is 
a complete or partial substitute for human milk 
must state that additional quantities of vita- 
mins C and D and of iron must be supplied from 


other sources if the quantities present are not 
adequate. The label must bear a quantitative 
declaration of vitamins A, B„ C, and D, and 


must list the percentages by weight of water, 
protein, fat. available carbohydrates, crude fiber, 
calcium, phosphate, and iron. 

Many foods are offered for control of body 
weight, particularly by reducing. The label of 
a food for the control of body weight or the 
dietary management of disease must state the 
percentages by weight of protein, fat, and of 
available carbohydrates as well as the number 
of available calories in a specified quantity. 

If crude fiber is represented to be of signifi- 
cance in a food, the percentage by weight must 
be declared on the label. If saccharine or a 


All of these requirements are contained in the 
food and drug regulations promulgated in 1911. 
The regulations have served their purpose well, 
but now they are somewhat outdated and m 

need of revision and extension. 

A few years ago the labeling of foods with 
reduced sodium content became an important 
problem. It was shown that a reduced sodium 
intake was more important m the control o 
blood pressure than had been realized. M. y 
foods on the market labeled “No salt added 
contained considerable quantities of sodium 
from other sources although it was a statement 
of fact that no salt had been added. Some con- 
tained considerable amounts of sodium as a 
natural constituent. Sodium glutamate, winch 
is used extensively for flavoring, and sodium 
propionate, which is an effective mold inhibitor, 
may contribute unsuitable quantities of sodium. 

Foods labeled “No salt added” are attractive 
to a person seeking low sodium foods, but they 
have little value for the purpose desired. Such 
representations are, of course, misleading. 
There are a number of ways in which foods may 
pick up sodium in the process of manufacture, 
and producers of foods that are offered for the 
benefit of persons on a low sodium diet should 
determine the actual sodium content of the food. 

The regulations require that if a food is rep- 
resented to be of value because of a low sodium 
or low salt content, it must be labeled to show 
its sodium content in milligrams per bundled 

mums of food as well as per serving. 

© 


The Division of Nutrition 


saccharine salt is used in a food in lien of sugar, 
the label must bear the statement, “Contains — 
saccharine (or saccharine salt, as the ease may 
be), a non-nutritive artificial sweetener which 
should be used only by persons who must limit 
their intake of ordinary sweets.” The weight 
of saccharine or saccharine salt is inserted in 
the blank. 

If a food is for special dietary use because of 
reduced allergenic properties, the label must 
bear the common or usual name of each ingre- 
dient, including any spice, flavoring, or coloring 
used. The label must also contain a statement 
indicating the nature and effect of any process 
to change the allergenic properties of the food 
or its ingredients. 


The Division of Nutrition of the Food and 
Drug Administration is responsible for the de- 
velopment of scientific facts and opinions con- 
cerning nutrition as a basis for the policies 
and regulatory activities of the FDA. It also 
examines official samples for vitamin 01 otliei 
nutritional properties, by means of biological, 
microbiological, or chemical procedures which 
cannot be performed in the field laboiatoiies 
of the FDA. 

Under normal circumstances, the division's 
work is about equally divided between strictly 
enforcement operations and specialized re- 
search designed to facilitate or improve 
FDA enforcement of the Federal Food, Drug, 
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ancl Cosmetic Act. Research activities of the 
division have been limited almost entirely to 
the development or improvement of assay pro- 
cedures for enforcement purposes. There is 
little incentive to do this kind of research in 
other nutrition laboratories. Such research has 
made possible a more rapid and precise exami- 
nation of a greater number of samples without 
an increase in manpower. 

The manufacturers of vitamin preparations 
have a very similar problem, and there has been 
excellent cooperation with industry laboratories 
in the study and development of control 
methods. 

It is necessary that the Division of Nutrition 
keep abreast of the scientific developments in 
the field of nutrition. This is accomplished by 
a study of the scientific literature, communica- 
tions and consultation with outside authorities 
in the field, and by attendance and participa- 
tion in the activities of scientific societies and 
associations. It must also be alert for develop- 
ments in manufacturing and labeling practices 
which may require changes in policies and reg- 
ulatory activities in order to recommend such 
changes to the Commissioner of Food and 
Drugs. 


In the case of litigation involving products 
examined in its laboratory, the division must be 
prepared to provide convincing scientific evi- 
dence of the deficiency suitable for presenta- 
tion in the Federal courts. The division’s ana- 
lysts who are called upon to provide such testi- 
mony must be so qualified by training and ex- 
perience that their evidence can successfully 
• withstand cross examination. 

In cases involving false and misleading claims 
about the nutritive or therapeutic value of vita- 
mins, minerals, and other food factors, various 
members of the Division of Nutrition are called 
upon to testify as experts and must therefore 
be prepared to qualify' as such in court. Among 
other things, they' must have a comprehensive 
knowledge of the views of other experts in the 
field so that they may testify as to what con- 
stitutes the consensus of scientific authorities 
in the field of inquiry. Such qualifications are 
likewise of utmost importance to the work of 
the Food and Drug Administration, to the end 
that its actions ancl policies will be in accord 
with the best scientific knowledge available and 
enjoy' the support of the outstanding authorities 
in the field of nutrition. 


Fourth Annual Symposium on Antibiotics 

The Fourth Annual Symposium on Antibiotics, sponsored by the 
Division of Antibiotics of the Food and Drug Administration, De- 
partment of Health, Education, and Welfare, with the journals, Anti- 
biotics and Chemotherapy and Antibiotic Medicine & Clinical Chemo- 
therapy will be held on October 17—19, 1956, at the TV illard Hotel, If th 
Street and Pennsylvania Avenue, NW., Washington, D. C. 

To allow the program committee time to review material for pres- 
entation and to facilitate publication of the Antibiotics Annual 
1956-57, manuscripts must be submitted by September 17, 1956. 

For further information, address Dr. Henry Welch, director, Divi- 
sion of Antibiotics, Food ancl Drug Administration, 11 ashington 25, 

D. C. 
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New Problems of Food Safety 

By FRANK A. VORHES, Jr., B.S., and ARNOLD J. LEHMAN, M.D., Ph.D. 


The safety of food has been of con- 

nSO^\\ cern *’ rom ^ !e vei ‘) r eaz*li- 

fl&AwwwJl) est times. Whether through in- 
\S^yy stinct or intelligence, by trial and 
. — probably sometimes fatal error, 
forgotten benefactors of the race must have 
learned to eat substances that would not harm 
them ; and they must have conveyed that knowl- 
edge to others, else we might not be here to 
speculate in this vein. Though probably ac- 
cumulating slowly, a wealth of information re- 
garding food safety had developed by the dawn 
of recorded history; witness, dietary customs 
and taboos reflected in the most ancient of ec- 
clesiastic law. 

With a few exceptions, those substances, nat- 
ural or unnatural, that result in immediate acute 
harm are not the cause of food safety problems 
in modern civilization. Rather, it is the in- 
sidious hazard of chronic toxicity that is the 
most serious concern today, a hazard that de- 
mands a far more subtle and searching 
approach. 

Current food safety problems arise in large 
part as a result of technological progress in 
food production, processing, and distribution. 
To meet economic pressures, the agriculturalist, 
that traditional conservative, must now inten- 
sively apply many types of advanced technol- 
ogy. His partner in “agribusiness,” the food 
processor, is, of course, no novice in this field. 
Their joint accomplishment during the past sev- 


Mr. Vorhes is chief of the Division of Food, and Dr. 
Lehman is chief of the Division of Pharmacology, 
Food and Drug Administration. 


eral decades is abundantly apparent in the am- 
ple quantity, high quality, and appetizing 
variety of foodstuffs available to the American 
public. Nonetheless, in the very nature of the 
progress that has brought these benefits, hazard 
to food safety is inherent. That fact does not 
necessarily mean that harm is actual or even 
imminent ; but it does mean that need for gaug- 
ing the existence and immediacy of danger is- 
genuine and pressing. 

One important group of current food safety 
problems stems from employment, in food pro- 
duction, of a long and lengthening series of 
chemical adjuvants — insecticides and insect re- 
pellants, fungicides, herbicides, defoliants, plant 
growth regulants, animal growth stimulants 
and medicaments, crop protectants and fumi- 
gants. These substances are commonly of com- 
plex, sometimes uncertain, and even occasionally 
unknown chemical identity. One of the prob- 
lems in this area is to ascertain whether food 
exposed to them is contaminated and to gauge 
the degree of contamination. 

In processing, food may receive preserva- 
tives, antioxidants, colors, bleaches, flavors, 
coatings, drying agents, moistening agents, 
thickening agents, sequestering agents, “aging” 
agents, stabilizers, emulsifiers, neutralizers, 
acidifiers, sweeteners — in short, retainers, mod- 
ifiers, and inhibitors of virtually every prop- 
erty natural food may exhibit. (But we don’t 
mean to imply any opposition whatever to gen- 
uine improvement per se.) 

Associated with food production and process- 
ing are new equipment cleaners, sanitizers, and 
lubricants, new surfacing materials, and new 
alloys composing the equipment itself, any of 
which may get into the product. 
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Today’s food packages, incorporating new 
plastics, enamels, films, and tissues, with then- 
own plasticizers, antioxidants, catalysts, im- 
pregnants, coatings, and the like, are still an- 
other potential source of additives to the very 
food which these materials are intended to pro- 
tect from contamination. 

Some anonymous philosopher has said that 
he who can get a corner on a food production 
adjuvant, used in even relatively minute quan- 
tity in this multibillion-dollar commerce, has 
his fortune made. Indeed, the benefit to then- 
sponsors seems likely to prove the only net ad- 
vantage of some proposed food additives. But 
we need not consider those wholly undeserving 
suppliants for entry into our food supply. Nor 
need we concern ourselves with most of those 
natural substances that have been tested through 
long years of use. Entirely aside from these, 
the novel and substantially artificial food addi- 
tives that may be conceded some real functional 
merit are so many that an informed observer 
has no doubt whatever that they present food 
safety uncertainties. It is estimated that some 
25.000 chemical additives have been considered 
for use in food since 1940 (see chart) . 


Safeguarding the Physically Subnormal 


Set aside for the moment (but don’t forget) 
the fact that there is a large and growing back- 
log of study to ascertain food contamination 
from its production and processing adjuvants 
and to evaluate the toxicity of the adjuvants to 
normal adults in good health. Aside from that 
aspect, it remains generally to he determined 
what their effect may be on persons in sub- 
normal physical condition. 

No person is expendable within the meaning 
of the Federal Food, Drug, and Cosmetic Act. 


In a very significant decision (233 t T . S. 399), 
the Supreme Court said that the food at issue 
“may be consumed ... by the strong and the 
weak, the old and the young, the well and the 
sick: and it is intended that if , . . because of 
any added poisonous or other deleterious in- 
gredient, [it] may possibly injure the health of 
any of these, it shall come within the ban of 

the statute.” 

Orthodox techniques and procedures of tox- 
icology are not well suited to establishing that 


a substance is safe for persons with varied types 
of physical impairments. Pharmacological in- 
vestigation ordinarily proceeds on the basis of 
observable effects produced by administering 
the test substance to cloistered, well-fed and 
well-cared for, normal laboratory animals. 
However appropriately the findings so obtained 
may be interpreted in application to the human 
norm, there may be valid reservations to trans- 
lating them into terms of effect on health of 
unusually susceptible individuals. The Su- 
preme Court decision cited allows those re- 
sponsible for safeguarding the food supply 
scant liberty to indulge in the educated guess 
or the calculated risk. 

This consideration comes to a particularly 
critical focus with respect to milk, which may 
represent the principal component of the diet 
of babies, old folks, and invalids. The law 
authorizes establishment of tolerances for resi- 
dues of useful pesticides “to the extent necessary 
to protect the public health.” One may not 
assume that pesticides don’t get into milk 
merely because no one purposefully puts them 
there. Pesticides are useful in production of 
feed and fodder crops, on dairy premises, and 
on lactating animals themselves. Some of 
them, particularly some halogenated hydro- 
carbons, when ingested or absorbed through the 
skin of animals, are known to appear in the 
milk — sometimes unchanged, sometimes modi- 
fied by reaction within the animal system. 
One must consider whether residues of other 
pesticides so employed may perhaps have es- 
caped detection in milk because the parent com- 
poimd metabolizes to another toxicant unre- 
sponsive to methods of analysis so far employed. 
Under these circumstances there may be only an 
obscure basis, generally, on which to set toler- 
ances for residues of pesticides used in connec- 
tion with milk production. 

The possibility exists, of course, that use of 
a pesticide would not contribute contamination 
to milk, but this raises other quite practical 
questions. For example, how does one ascer- 
tain that no residue whatever is present in a 
food ? By analysis ? That tool of science is de- 
signed to determine the presence of a substance, 
not its absence. It is cajtable of demonstrating 
some minimum concentration of a sped tie en- 
tity, such minimum being fixed by the limit of 
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delicacy of the analytical procedure. It can- 
not show, at least not directly, whether a lesser 
concentration exists or whether some substance 
unresponsive to the method is present. Before 
an adequate method of analysis can be selected 
oi devised, a decision must be reached as to 
what concentration is of minimum significance, 
a decision that is practically equivalent to es- 
ta lishing the threshold of contamination. So 
one may be right back at the starting point. A 
»auge of harmfulness of the pesticide to the 
more susceptible segments of the population is 
01 maiily basic to justification of use of any 
pesticide, whether it is directly or indirectly 
associated with dairy practice. 

The Biochemical Approach 

e cannot offer solutions to these problems, 
!' !\ e can suggest that an improved uncler- 
an nig of reactions that food additives may 
uk cig° Jo the animal (and human) sj'stem 
ou c contribute substantially. Were it pos- 
S1 > o to pi edict the character and extent of bio- 
cienucal reactions that may cause harm, to- 
ge ler with the reactions fostering protection 


and recovery, not only would toxicological ob- 
servations be most usefully supplemented, but 
uncertainties of analytical procedure might also 
be clarified. The first step would be to ascer- 
tain the route and fate of the ingested food ad- 
ditive. This may seem elementary, but such 
approach has too often been ignored or has been 
given but scant consideration. Application of 
the biochemical approach in the study of pesti- 
cides that inhibit cholinesterase activity fur- 
nishes a relatively recent and encouraging ex- 
ample of its value. At feeding levels much 
below those resulting in minimal tissue abnor- 
mality, these substances have been shown to 
lower, drastically, the activity of the impor- 
tant body enzyme, cholinesterase. Techniques 
by which this more delicate index of their 
harm was established have been adapted to 
methods of measuring the concentrations of 
their residues. 

Some verbally resourceful investigator, seek- 
ing to explain the unexplainable, invented the 
term “subclinical symptoms.'’ We are indebted 
to him for expression of a concept pertinent to 
food safety problems. The specter of as yet 
unmanifested harm from food additives may 
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not safely be laid to rest in routine fashion ; and 
it may become a quite personal threat. Most of 
us have children; some have dependent inva- 
lids; many have grandparents; and all may hope 
to join the ranks of elder citizens. For any of 
these the ghost of subclinieal symptoms may 
materialize, with tragic consequence, unless 
understanding of effects of food additives can 
keep pace with their increasing usage. 

Another of the food additive problems, one 
that is virtually untouched by investigation, 
concerns the number and variety of the sub- 
stances in use. In the aggregate tliey* represent 
almost infinite possibilities for combinations of 
novel substances in the human diet. It seems 
hardly conceivable that (here would not be some 
in which the effect of combined toxicants would 
be not only additive but synergistic. 

Obviously, progress in exploring this prob- 
lem by hit or miss testing of each possible com- 
bination, in a sufficient range of relative propor- 
tion, could be far beyond any foreseeable re- 
sources. However, improved understanding 
of biochemical reactions might go far in ex- 
2>editing useful findings. At least some ex- 
amples of the phenomenon of synergism may 
reflect only associated biochemical reactions in 
which one agent reacts to produce the primary 
harm, while another impedes normal resistance 
or recovery mechanism. If this be even a 
rough explanation of synergism, quite unantici- 
pated consequences could arise from combina- 
tions of toxicants, each present at a level which 
by itself would warrant no concern. 


Cold Sterilization 

It would hardly be possible, these days, to 
discuss food-safety problems without bringing 
to mind those that could conceivably stem from 
what many informed food technologists believe 
to be a promising application of atomic energy, 
that is, so-called cold sterilization. This is ac- 
complished by exposure of food to ionizing rays, 
either gamma rays, which are not basically dif- 
ferent from the more familiar X-rays, or beta 
riV s which are simply fast-moving electrons. 
Xotliiim of significant substance is added to the 
food so processed ; energy alone is imparted to 
* Energy in this form produces m organic 
matter the effect of ionization. Ionization is a 


molecular change that increases chemical reac- 
livitj\ Consequently, chemical reactions occur 
in food as a secondary result of its irradiation. 
One product of such reactions is peroxide, not 
01 fly the simple and familiar hydrogen peroxide 
but peroxides of other kinds, perhaps including 
those of most complex molecular structure. 
There is yet no assurance, and it is theoretically 
improbable , that reactions occurring are solely 
those producing peroxides. On the contrary, 
at this stage it appears more likely that the in- 
duced reactions are substantially heterogene- 
ous rather than specific. 

We disclaim any special knowledge in rhis 
area. Although the Food and Drug Adminis- 
tration has not hesitated to cooperate in an ad- 
visory capacity on questions within its compe- 
tence, its responsibilities do not ordinarily ex- 
tend to active participation in development of 
new processes. But new processes for food in- 
variably pose potential food safety problems, 
and, accordingly', the agency 7 always has been 
an interested observer of such developments. 

We were reasonably well assured quite early, 
from information we received, that there was 
very remote possibility, if any, of inducing 
radioactivity in food by exposing it to such 
levels of radiant energy as are at all likely to 
become available, or even practicable, for such 
use. There has been no serious proposal what- 
ever for the direct addition of radioisotopes to 
food. Radioisotopes, if used in cold steriliza- 
tion, would be used solely as sources of 
radiant energy. Actually, at least some in- 
vestigators of cold sterilization appear to favor 
mechanical generation of the energy 7 , as more 
practical than deriving it from radioisotopes. 
There is room for appropriate concern, of 
course, that disposal of atomic wastes could re- 
sult in contamination of water supplies and 
thereby introduce a threat to safety of the diet. 
Precautions so far taken, and realistically to he 
expected, appear to foreclose any immediate 
prospect of food hazard from such source. 
However, it will take constant vigilance to 
maintain that satisfactory situation. 

Development of cold sterilization thus far 
lias shown no essentially new or mysterious 
type of food safety problem. The energy, the 
application of it, and the mechanism of its 
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FDA inspector collecting import sample of meal at pier. 


effect are new ; but the end result seems to be 
of a quite familiar nature— the appearance in 
food of new and largely unknown chemical 
substances. Although probably much more 
complex, the problem seems basically of the 
same kind as those stemming iiom use of new 
chemical adjuvants in food production. 

Radiant energy holds promise of production 
practicability for such objectives as preventing 
the sprouting of potatoes, killing trichina or- 
ganisms in pork and insects infesting gram, 
pasteurizing a variety of foods sufficiently to 
extend their life very substantially without le- 
frigeiation, and letaming prominent elements 
of freshness in meat and other commodities. 

Energy requirements for accomplishing these 
purposes vary. Sprouting of potatoes, for ex- 
ample, is inhibited at relatively low energy in- 
put; sterilization of micro-organisms generally 
lequhes almost 10 times as much. As energy 


requirements increase, so do unfavorable side 
effects. The process is not promising for milk, 
for example, because of disagreeable flavor 
changes produced by energy input far lower 
than enough to pasteurize. Nutrient values are 
also affected at energy input sufficient to steri- 
lize. Vitamins A, thiamine, riboflavin, pyri- 
doxme, B t -, ascorbic acid, and niacin are de- 
stroyed m varying degree, and some alteration 
m nutritive value of protein lias been observed. 

The observed organoleptic and nutrient 
changes in products subjected to cold steriliza- 
tion confirm that expected chemical reactions 
do take place. They signify the possibility, if 
not the probability, of a wide variety of reac- 
tions and, hence, a wide variety of end products. 
Common prudence, dictates a concern as to the 
identity of such end products. These are food 
additives, for all practical purposes. Good 
practice in toxicological investigation involves 
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feeding of experimental animals at a high level 
of a proposed food additive, with the objective 
of discovering the nature of definable injury, 
a middle level which may or may not give evi- 
dence of injury, and a lower level which does 
not affect the animal. The data so obtained 
permit an estimate of the margin of safety 7 of 
the additive in use. Sole reliance on findings of 
orthodox toxicological study of irradiated foods 
themselves, in ignorance of both the identity 
and quantity of substances therein that may 
influence such findings, invites valid reserva- 
tions to any final conclusions. • 

It can hardly be overemphasized that the 
problem of appraising the safety of cold sterili- 
zation is complex, of wide scope, and demanding 
of very considerable investigative resources. A 
great deal of work has been done on it, and 
significant progress has been made. It does not 
appear, however, that the safety of the process 
is anything like as near being established as is 
its production practicability. 


Antibiotics as Acfiuvants 


One class of potential food production adju- 
vants that does not currently constitute a prob- 
lem in the same sense as the others discussed is 
the antibiotics. We have a sufficient gauge of 
their deleterious properties to conclude that, in 
food as consumed, their presence in virtually 
any concentration whatever is unjustified. 

The wide and valuable usage of antibiotics 
in medicine is well known. The reasons for 
their curative efficacy are precisely the reasons 
that make them effective preservatives: They 
combat development of bacteria, the prime 
cause of food spoilage. It is not so generally 


appreciated that their medical usage is at- 
tended by distinct hazard of sensitization, vary- 
ing in degree with different antibiotics. To the 
individual who is or has become sensitized, ad- 
ministration of an antibiotic may cause serious 
illness or even death. A method of devel- 
oping sensitization is by administering the 
Jrent in small repeated dosage, in a manner 
paralleling that of repeatedly ingesting food 
.reserved with an antibiotic. The use of anti- 
biotics as food production adjuvants m ways 


such that they actually are consumed is there- 
fore manifestly contrary to the public interest, 
and the Food and Drug Administration has 
formally so declared. 

However, there are a few justifiable uses of 
antibiotics in food production or processing 
For example, it lias been shown that fresh 
dressed chicken cooled in ice water containing 
10 p.p.m. chlortetracycline will not absorb 
more than 7 p.p. 111 . of the antibiotic in any 
portion of the flesh, and that more than 9!) 
percent of this pickup will be destroyed by any 
type of cooking sufficient to make the chicken 
suitable for consumption. The cooked treated 
chicken exhibits antibiotic activity no greater 
than that of untreated chicken. On this evi- 
dence, a tolerance of 7 p.p.m. of chlortetracy- 
cline, not to be exceeded in any part of the 
flesh, has been established for raw chicken. 

Conceivably 7 , there may 7 he other, equally safe, 
food uses of antibiotics, but they would need to 
be equally 7 well supported by 7 fact in each ease. 
It seems improbable, at this time, that many 
such instances could arise. 

Summary 

Chemical additives, whether they 7 be inten- 
tionally 7 put into food or the incidental result 
of food production or processing procedures, 
are today 7 the major cause for concern with 
respect to the safety 7 of food. And it is the 
uncertainty 7 surrounding these substances and 
their effects rather than any knowledge of ac- 
tual harm that is the main reason for concern. 
In particular: What are the effects on persons 
with physical impairments ? What are the ef- 
fects of the multitude of combinations of the 
many substances in use ? 

In discussing any problem without at the 
same time describing measures taken toward 
its solution, or ancillary controls in effect pend- 
ing final solution, it is difficult to avoid exag- 
gerating the immediacy oi evils the problem 
may 7 involve. We have no wish to be alarmists. 
Our purpose has been to examine objectively 
some of the elements of needed knowledge that 
would contribute to understanding food safety 
problems. 
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Control of Pesticides on Food 

By WiNTON B. RANKIN, M.S. 



Pesticides are today considered 
essential for the production of an 
adequate, high quality food sup- 
ply. But pesticides are poisons, 
and some of them, if not used 
properly, may leave harmful residues in or on 
food. In fulfilling its responsibility to protect 
the public from the addition to food of poison- 
ous or deleterious substances, the hood and 
Drug Administration is therefore concerned 
with pesticides. Its objective is to limit pesti- 
cide residues to amounts that will be completely 
safe for consumption. It is concerned primarily 
with the possibility of chronic poisoning, rather 
' than of acute poisoning, since the quantities of 
residues are ordinarily minute. 

In accomplishing this objective, the Food and 
Drug Administration establishes tolerances for 
pesticide residues; that is, it sets the amount 
that may remain legally on crops shipped in 
interstate commerce. Establishment of a toler- 
ance means that the pesticide can be employed 
usefully in agriculture, that residues within the 
tolerance are safe, that when the pesticide is 
used properly it will leave residues that are 
within the prescribed limit, and that crops 
shipped in interstate commerce shall not bear 
residues exceeding the prescribed limit. FDA 
may exempt a pesticide from the requirement of 
a tolerance if it finds that the pesticide will not 
leave poisonous residues. 


Mr. Rankin is assistant to the Commissioner of Food 
and Drug's in charge oj the pesticide chemicals pro- 
gram. He has been with the Food and Drug Admin- 
istration since 1939. 


The first regulations listing formal tolerances 
for pesticides were issued in March 1955. 
These tolerances were set under a public hear- 
ing procedure that required the Department of 
Health, Education, and Welfare to deteimine 
not only what level of residue is safe, but also 
that the pesticide is necessary in the production 
or handling of crops. This procedure was not 
particularly satisfactory to anyone. It was 
cumbersome and it required a health agency to 
make agricultural decisions. 

Today, tolerances are established under a 
Federal law enacted in 1954, the pesticide chem- 
icals amendment to the Federal Food, Drug, and 
Cosmetic Act, also known as the Miller amend- 
ment. This law provides new, more conven- 
ient procedures for determining how much 
poisonous agricultural spray or dust may re- 
main safely on crops. It recognizes that spi ays 
and dusts are necessary to insure a continuing 
supply of high quality foods, and it is designed 
to permit the effective vise of these materials 
without hazard to the consumer. It assigns 
agricultural functions to the Department of 
Agriculture and health functions to the Depart- 
ment of Health, Education, and TVelfaie. It 
does not, however, make any change in the basic 
requirement that foods in interstate commerce 
shall be free of dangerous quantities of pesti- 
cide residues, which is a part of the Federal 
Food, Drug, and Cosmetic Act. 

The new law provides that, within its juris- 
diction, a raw agricultural commodity shall not 
be marketed if it bears a residue of a pesticide 
chemical, except under one of the following 
conditions : 

1. The pesticide chemical is generally recog- 
nized by experts as safe. 
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2. The Government has established a safe 
tolerance for the residues of the pesticide chemi- 
cal, and the residues remaining on the food are 
within this tolerance. 

3. The Government has exempted the pesti- 
cide chemical from the requirement of a toler- 
ance. 

(For practical purposes a raw agricultural 
commodity, is a crop as it is harvested, and a 
pesticide chemical is a substance that will de- 
stroy or control pests such as insects and weeds. 
More exact definitions are given in the law it- 
self.) 


How the Law Works 


There are three principal steps leading to 
the establishment of a tolerance under the new 
law: 


1. A manufacturer of a pesticide (or any 
other interested party) submits a jietition to the 
Food and Drug Administration requesting the 
establishment of a tolerance, a copy of which he 
sends to the Department of Agriculture re- 
questing certification that the pesticide is use- 
ful for the purpose for which a tolerance is 
sought. In the petition, he must supply in- 
formation about how he proposes to use the 
pesticide, the quantity of residues that will re- 
main on the foods, and the toxicity of the resi- 
dues when they are consumed throughout the 
life of test animals, such as rats or dogs. 

2. Department of Agriculture scientists de- 
termine whether the pesticide is useful in agri- 
culture when employed as proposed by the peti- 
tioner. If they find that it is, the Department 
transmits to the Food and Drug Administration 
a certificate of usefulness and also its estimate 
of the residues that are likely to remain on the 


jods. 

3 Food and Drug Administration scientists 
lK |y the experimental data given in the peti- 
on and all other available information, includ- 
i-r that from the Department of Agriculture. 
In the basis of this study, FDA establishes a 
jlerance that meets both the requirements of 
d'etv and the needs of agriculture. The toler- 
nce is set forth in a regulation published by 
to Commissioner of Food and Drags. lies,- 
within this amount may legally reman, m 
" on the crops to which the tolerance appl.es. 


Tlie same procedure is followed in exempting 
a chemical from the requirement of a tolerance! 

Ihus far, formal tolerances or exemptions 
have been established for almost 100 pesticide 
chemicals. When the Miller amendment be- 
comes fully effective on July 22, 1956, all pesti- 
cides will fall in one of four classes: 

Safe chemicals. These may be used without 
a tolerance or an exemption, because they are 
not considered poisonous as used on crops. Sul- 
fur, lime, and lime sulfur are in this group. 

Chemicals exempted from the requirement of 
a tolerance. These are considered poisonous, but 
they are exempted for use oil growing crops be- 
cause excessive or harmful residues will not oc- 
cur when they are so used. Many copper com- 
pounds and .pyrethrins are among the materials 
in this group. (As yet, no pesticide lias been 
exempted for postharvest use.) 

Chemicals with a zero tolerance or its equiva- 
lent. Some of these, such as mercury- and sele- 
nium-containing compounds, are so toxic that no 
residue whatsoever should remain on food as 
it is marketed. Others in this group have not 
been studied enough to show whether they de- 
serve a higher tolerance. Still others, such as 
tetraethyl pyrophosphate, can be employed use- 
fully in agriculture without leaving residues at 
harvest time. Any pesticide not specifically in- 
cluded in another group has the equivalent of a 
zero tolerance. 

A zero tolerance does not mean that the chem- 
ical is barred from use in agriculture; it means 
that it must be used in such maimer that no resi- 
due will remain when the crop is shipped. 

Chemicals with tolerances higher than ze>o. 
Tolerances higher than zero have been set for 
numerous chemicals which are safe if the resi- 
dues are kept within a certain limit but which 
are not safe for uncontrolled use. The tolerance 
for a chemical applies onfy to specific crops. 
The fact that a tolerance is in effect for one 
crop does not mean that residues of the same 
chemical may remain on another crop. 

According to the Federal Insecticide, Fungi- 
cide, and Eodenticide Act of 1947, all '‘eco- 
nomic poisons” must be registered with the De- 
partment of Agriculture before they are 
shipped in interstate commerce. The directions 
for use on labels of pesticides thus registered 
should yield crops with residues within the tol- 
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cranees set by FDA. Growers, therefore, have 
one simple rule to follow : They should use 
pesticides according to the label directions — on 
the crops specified, in the amounts specitied, 
and at the times specified. 

Enforcement Procedures 

The Food and Drug Administration enforces 
the Federal law with regard to pesticide resi- 
dues on foods as follows : 

Before the growing season, it studies new de- 
velopments with regard to pesticides and new 
recommendations in spray schedules issued by 
the State agricultural authorities. During the 
growing season, FDA inspectors keep in touch 
with State authorities and growers to deter- 
mine what sprays and dusts are used and how. 
The inspectors may pick up a few samples from 
farms, shipping points, or produce markets 
for laboratory examination to determine the 
accuracy of earlier tentative conclusions about 
the quantity of the residues remaining. 

When the inspectors visit a growing area, 
they go openly. They cooperate with the State 
and local agricultural authorities, and they 
make every effort to be helpful. Unfortu- 
nately, the FDA laboratory facilities are ex- 
tremely limited and cannot make tests for pesti- 
cide residues for all those who would like to 
have such tests made. However, if any of the 
samples collected from farms show high resi- 
dues, the appropriate State authorities are im- 
mediately alerted so that steps may be taken to 
reduce the residues before the crop is shipped. 
Two examples of such preventive measures and 
their effectiveness may be cited. 

In the fall of 1955, FDA learned that some 
growers in Texas were planning to use a chlori- 
nated hydrocarbon pesticide on cabbage ap- 
proximately 2 weeks before harvest. Past ex- 
perience had indicated that application of this 
chemical that close to harvest would yield toxic 
residues. FDA notified its nearest field office, 
the United States Department of Agriculture, 
and the manufacturer of the pesticide chemical. 
I he Department of Agriculture telephoned 
State agricultural officials, and they, in turn, 
warned the county agents. The manufacturer 
notified insecticide formulators in the area and 
asked them to help prevent misuse of the ma- 


terial. An FDA inspector went immediately to 
the area and warned the growers at a meeting 
and by television and radio. As a result, the 
chemical was not used as planned, and the 
cabbage crop, when harvested, was safe for 
shipment. 

In another case, some growers sprayed their 
lettuce with a pesticide the residues of which 
are not permitted on this crop. The rate of 
application recommended by the State was 
doubled, and harvesting was started too soon 
after spraying. FDA found that there were 
high residues of the chemical on the lettuce as 
harvested. It notified the State authorities im- 
mediately, and the State authorities directed 
the growers to trim the lettuce severely at har- 
vest to remove the outer leaves containing the 
poison. One grower shipped two carloads of 
lettuce without trimming it, and they were 
seized by the FDA. 

FDA would much rather prevent violations 
than seize crops. Seizure action is reserved for 
extreme cases. Ordinarily, preventive meas- 
ures are adequate to insure the shipment of 
satisfactory produce. 

In commenting on seizures, George P. Lar- 
l'ick, Commissioner of Food and Drugs, said: 
“Growers do not have excessive spray residues 
on their crops when they observe proper pre- 
cautions in using agricultural sprays and dusts, 
but misuse of such chemicals can leave poison- 
ous residues that make a crop illegal in inter- 
state commerce.” 

State and local health departments will con- 
tinue to receive reports of injury and illness 
attributed to pesticide residues ill food. In 
many instances investigation will show that 
pesticides are not at fault. 

However, there may be occasions when mis- 
use of a pesticide will leave dangerous residues 
on food. In these instances the health depart- 
ment can be of great value to agriculturalists 
and to the Food and Drug Administration by 
determining, among other things, what pesti- 
cide was employed, when it was applied to the 
crop, what rate of application was used (gen- 
erally in pounds of actual pesticide per acre 
of crop), what stickers, spreaders, or adjuvants 
were employed with the chemical, when the crop 
was harvested, and what methods were em- 
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ployed- to reduce the residue, such us washing 
or brushing or discarding of outside leaves of 
such crops as cabbage and lettuce. This type 
of information will help those responsible for 
recommending spray schedules to determine 
whether present label directions on pesticides 
are in need of revision. 

An example of the type of misuse that may 
cause difficulty occurred last year in southern 
California : To control aphids, a grower sprayed 
a field of mustard greens with nicotine sulfate 
solution a few hours before harvest. The nico- 
tine sulfate was old and the grower assumed 
that it was weak. He prepared a spray twice 
as strong as recommended. t Then, because the 


aphid infestation was heavy, he applied it at 
four times the recommended rate per acre. The 
mustard greens were harvested less than 24 
hours after spraying and marketed immedi- 
ately. State and local health authorities em- 
bargoed outstanding lots of the greens when 
they began causing illness. Samples of the 
greens contained 70 to 90 parts per million of 
nicotine. 

FDA appreciates reports of this type of mis- 
use. They will Help determine how well estab- 
lished tolerances are being met in actual prac- 
tice. Keports may be sent to the nearest FDA 
district office or to headquarters in "Washing- 
ton, D. C. 


Research in Cancer Chemotherapy 

Under contract with the Public Health Service, five laboratories are 
engaged in large-scale screening of chemical compounds in the search 
for drugs useful in treating cancer. It is expected that they will test 
approximately 2,000 compounds by July 1, 1956. 

The laboratories, which began work early this spring, are: Micro- 
biological Associates, Bethesda, Md. ; Wisconsin Alumni Research Foun- 
dation, Madison, Wis. ; Southern Research Institute, Birmingham, Ala.; 
Hazleton Laboratories, Falls Church, Ya. ; and Stanford Research Insti- 
tute, Menlo Park, Calif. The Cancer Chemotherapy Rational Service 
Center of the Public Health Service Rational Cancer Institute has the 
responsibility for supervising the contracts. 

Each compound will be tested against three different kinds of mouse 
tumors implanted into various strains of mice bred for cancer suseej> 
tibility, under procedures for animal screening established by a panel 
of the Cancer Chemotherapy Rational Committee. This committee, 
representing the leading organizations and Government agencies in the 
field of cancer research, was established in May 1955 to sponsor a national 
voluntary program of cooperative research and development in cancer 
chemotherapy. 

At present, surgery and radiation are the only means of achieving 
cancer cures, but some forms of cancer, such as acute leukemia, are not 
amenable to these treatments. Other forms may be diagnosed only after 
they have spread throughout the bod} 7 , too late to be benefited by either 
surgery or radiation. In such cases, chemical treatment appears to 
offer the greatest hope. Compounds now in use have been successful 
in prolonging the useful life of patients suffering from cancer of the 
breast or ^prostate or cancer of the blood-forming tissues, but these 
compounds are not curative. 
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Certification of Coal-Tar Colors 

By G. ROBERT CLARK, Ph.D. 


Use of toxic dyes in food was one 
of the public health problems 
which led to the passage of the 
original “pure food law” in 1906, 
v " — Today, 50 years later, protection 
of the public from dyes that are harmful to 
health is still an important purpose of the Fed- 
eral food and drug legislation. 

The Federal Food, Drug, and Cosmetic Act 
of 1938 provides that coal-tar colors used to 
color any products subject to the act, except 
hair dyes, must be from batches certified for 
such use under regulations promulgated by the 
Secretary of Health, Education, and Welfare. 
It characterizes food, drugs, and cosmetics con- 
taining uncertified coal-tar colors as adulter- 
ated. The law applies both to products man- 
ufactured in this country and to imports. 

The term “coal-tar color” as used for pur- 
poses of the law means any coloring matter that 
is or may theoretically be derived from coal tar. 
It has continued in the language since the days 
when coal tar was the only source of many or- 
ganic chemicals that are now obtained from 
various sources, particularly petroleum. The 
word “color” is usually used instead of “dye” 
because, in the trade, the word “dye” refers 
only to soluble material ; it does not include in- 
soluble material such as that used to color face 
powder. However, the two words are fre- 
quently used without this distinction. 


Dr. Clark is chiej of the Division of Cosmetics, Food 
and Drug Administration. 


Coal-tar colors are made from a number of 
chemical compounds called intermediates. If 
these intermediates have one thing in common, 
it is their high toxicity. Almost all dye interme- 
diates ai*e known to be poisonous. 

Many of the thousands of known coal-tar 
colors are extremely toxic when taken intern- 
ally. Some are irritants and sensitizers when 
applied to the skin. Some are carcinogenic. 
Actually, comparatively few colors have ever 
been tested to determine their safety for use 
in foods, drugs, and cosmetics. Colors need 
to be so evaluated, of course, only if such use 
is contemplated. 

Dyes, like many other chemicals,' are manu- 
factured in reaction vessels from chemical com- 
pounds that, in turn, have been manufactured. 
In these processes, the dye may pick up such 
materials as lead, arsenic, mercury, cadmium, 
or chromium. For most uses, these do no harm, 
but in food, drugs, or cosmetics, they are likely 
to be a hazard to health. 

From this brief description of coal-tar colors, 
it is obvious that food, drugs, and cosmetics 
should contain only thoroughly tested colors. 
The colors themselves must be nonhazardous, 
and they must be free from harmful quantities 
of contaminants. The provisions of the Fed- 
eral Food, Drug, and Cosmetic Act that require 
certification of coal-tar colors were designed to 
make certain that only “harmless” dyes are used 
in products subject to that act. 

The color certification program of the Food 
and Drug Administration is designed to carry 
out the provisions of the act pertaining to coal- 
tar colors. This program, which is one func- 
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tion of the Division of Cosmetics, is set up to 
do the following : 

1. To list colors as certifiable when there is 
evidence to show that they are harmless and 
suitable for use, and that practical and accurate 
methods of analysis are available. New colors 
ai’e added only on the basis of specific requests 
by manufacturers. 

2. To conduct such analytical and investiga- 
tive work as may be necessary to certify batches 
of coal-tar colors. Certificates are issued for 
individual batches on the basis of analyses of 
samples submitted by the manufacturer. 

3. To conduct enforcement activities to insure 
compliance with the law. 

Fees for certification based on tire weight of 
the batches are paid by the manufacturer. 
These fees equip and maintain the certification 
service. 

It is the aim of the Food and Drug Adminis- 
tration to achieve the following with respect to 
coal-tar colors : 

1. Each color listed as certifiable must be 
completely characterized chemically. A sam- 
ple of each batch manufactured must be com- 
pletely analyzed chemically to make certain 
that it does not differ materially from the ma- 
terial submitted to pharmacological testing. 

2. Each color listed as certifiable must have 
been thoroughly evaluated by pharmacological 
investigation. This investigation must show 
that the color is harmless and suitable for use. 

Almost constant investigations are carried on 
in the attempt to realize this optimum state of 
affairs. When new techniques of analysis be- 
come available, they are applied to coal-tar 
colors. 


History of Color Certification 

Official recognition of the possibility of haz- 
ard to health in the use of synthetic dyes in food 
Avas evident as early as 1900. The appropria- 
tion for the Bureau of Chemistry of the De- 
partment of Agriculture, May 25 of that year, 
included funds “to enable the Secretary of Ag- 
riculture to investigate the character of pro- 
posed food preservatives and coloring matters, 
to determine their relation to digestion and 

should govern their use. 


Inspection Decisions issued under this authority 
were in respect to foods offered for import into 
the United States. These decisions required 
notification of the addition of preservatives and 
colors to foods and freedom of such additives 
from deleterious properties. 

Certification of colors used in food ivas begun 
in 1907, Avhen the Federal Food and Drugs Act 
of 1906 became effective. Under this act, a 
list of colors permissible for use in food was 
adopted by the Board of Food and Drug In- 
spection, and certification of batches of these 
colors by the Department of Agriculture was 
optional with the manufacturer. Use of non- 
eertified colors could not be a basis for regula- 
tory action unless it could be shown that the 
food might be injurious to health by reason of 
harmful components of the colors used. It was 
not until 1939 that certification of batches of col- 
ors became mandatory and certification of colors 
used in drugs and cosmetics was begun. 

The rules originally used in selecting colors 
for food, as stated in 1912 by Dr. Bernard C. 
Hesse in the Bureau of Chemistry Bulletin No. 
147, were as follows : 

Rule I : All colors which have not been physi- 
ologically tested either on man or animals shall 
not be permitted for use in foods. 

Rule II : All colors which have been exam- 
ined but with contradictory results shall not be 
permitted. 

Rule III: All examined colors which are 
doubtful shall not be permitted. 

Rule IV: Only those colors on the United 
States market in 1907 which are of definite com- 
position and which have been examined with 
favorable results shall be permitted. 

The adoption of colors today is based on the 
same principles. However, the tests applied 
are much more rigid and extensive than those 
used in 1907. 

Under the original color regulations, certifi- 
cates for individual batches of colors were is- 
sued by the Department of Agriculture on the 
basis of an affidavit of analysis by the manu- 
facturer and a second affidavit of analysis by 
a competent scientist. These certificates were 
not based on analyses made by the Department; 
rather, they were approvals of the affidavits sub- 
mitted by the manufacturer. Later actions set 
up a system of certification of batches based on 


582 


Public Health Reports 



analyses made by the stall’ of the Department. 
Tills system made possible standardization of 
methods, and it is the basic system in use today. 

From time to time, additional colors were 
added to the original list. Two colors, batter 
yellow (y-dhnethylamino-azobenzene) and Su- 
dan I (1 phenylasso-2-naphthol) , were listed us 
certifiable and then withdrawn about 6 months 
later, on June 7, 1919. These colors were re- 
moved from the list because they produced a 
skin rash on persons handling them in quantity. 
The carcinogenic properties of butter .yellow are 
now well known, but no hint of these properties 
was disclosed until several years after use of that 
color in food had been abandoned. In 193S, 
when the nev T law was passed, there were 15 
colors listed as certifiable, all of which had been 
listed for at least 9 years. 


Regulations Under the 1938 Act 

When certification of colors for food, drugs, 
and cosmetics became compulsory, prompt adop- 
tion of lists of suitable colors was essential. 
After discussions with the dye manufacturers 
and representatives of the food, drug, and cos- 
metic industries, a number of colors were 
selected. They were tested chemically and sub- 
mitted to such tests for toxicity as facilities per- 
mitted. Because it was necessary to adopt lists 
quickly in order to prevent a chaotic situation 
in the industries, the tests were considerably 
less than optimum. The chemical information 
was sometimes incomplete and sometimes, it was 
later learned, based on erroneous literature. 
The pharmacological information suffered from 
lack of data about the chronic toxicity of the 
dyes. The final step in the selection of colors 
was a series of hearings at which any interested 
party was permitted to testify and to cross- 
examine witnesses. 

Following these hearings, regulations listing 
certifiable colors were adopted. These are sub- 
stantially the regulations now in force. The 
colors are separated into three classes : 

I D&C colors -. Certifiable for use in coloring 
food, drugs, and cosmetics. These included all 
the colors that had been listed under the 1906 
act. 

D&C colors: Certifiable for use in coloring 


drugs and cosmetics, but not in food. These 
colors were all new to certification. 

Ext D&C colors: Certifiable for use in color- 
ing externally applied drugs and cosmetics, but 
not for food or for drugs or cosmetics applied 
to a mucous membrane. These also were colors 
not previously certifiable. 

No colors are certified for use in the area of 
the eye, since no drugs or cosmetics intended for 
use in this area may be colored with any coal- 
tar color. 

Shortly after the first regulations under the 
1938 act were adopted, three additional colors 
were added to the FD&C list. Two of these 
were oil-soluble dyes, FD&C Orange No. 2 and 
FD&C Red No. 32, used principally in the ex- 
ternal coloring of oranges. The other was 
FD&C Yellow No. 2, the potassium salt of 2,4- 
dinitrol-l-naphthol-7-sulfomc acid. (FD&C 
Yellow No. 1 is the corresponding sodium salt.) 
Oddly enough, no batch of FD&C Yellow No. 
2 has ever been certified. 

Later actions added one color to the list of 
Ext D&C dyes and placed one of the original 
D&C colors on the FD&C list as FD&C Violet 
No. 1. 

The preparation and adoption of the coal-tar 
color regulations was a remarkable feat of 
cooperation between Government and industry. 
Both parties combined in the effort to make the 
regulations practical for the industry and ef- 
fective for protection of the public. It is a 
tribute to their success that no basic changes: 
in the regulations have been made except those 
dependent on information not available in 1938. 

Recent Activities 

It was realized in 1938 that the lack of data 
about chronic toxicity of coal-tar colors was a 
matter that required attention. Some studies 
were conducted, but the imminence of war and 
the war itself made it impossible properly to 
attack the problem until several years later. 

Reseai-ch in development of improved meth- 
ods of chemical analysis was continued, but. 
tins work also was largely suspended during 
the war years. After the war, the availability 
of new apparatus, particularly spectrophoto- 
metric instruments, made progress much more 
rapid and results more certain. 
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Certification of FD&C Yellow No. 6 


Specifications and procedures for FD&C Yellow 
No. 6 illustrate the requirements that colors must 
meet and the tests they must undergo in order to be 
certified. 

General Specifications for All FD&C Colors 

“No batch of a straight color listed . . . shall be 
certified under these regulations unless — 

“(a) It is free from all impurities (other than 
those named in paragraph ( b ) or in the specifica- 
tions set forth ... for such color) to the extent that 
such impurities can be avoided by good manufac- 
turing practice. 

“(b) It conforms to the following specification: 
(1) In the case of a straight color listed in section 
9.3 [i. e., an FD&C color] — 

Lead (as Pb), not more than 0.001 percent. 
Arsenic (as As,0 3 ), not more than 0.00014 per- 
cent. 

Heavy metals (except Pb and As) (by precipita- 
tion as sulfides) , not more than trace.” 

Specific Requirements for FD&C Yellow No. 6 

FD&C Yellow No. 6 is described as a “disodium 
salt of l-p-sulfophenylazo-2-naphthol-6-sulfonic 
acid.” It must meet the following requirements: 
Volatile matter (at 135° C.), not more than 10.0 
percent. 

Water insoluble matter, not more than 0.5 percent. 
Ether extracts, not more than 0.2 percent. 
Chlorides and sulfates of sodium, not more than 
5.0 percent. 

Mixed oxides, not more than 1.0 percent. 
Subsidiary dyes, not more than 5.0 percent. 

Pure dye (as determined by titration with titanium 
trichloride) , not less than 85.0 percent. 

Analytical Determinations 

Determination of total dye in the sample by titra- 
tion with titanium trichloride, which quantitatively 


Determination of sodium chloride, sodium sul- 
fate, insoluble matter, and volatile matter. 

Determination of subsidiary dyes. Sodium salts 
of the following may be present: l-phenylazo-2- 
naphthol-6-sulfonic acid, present if the sulfanilicacid 
used as an intermediate contains any aniline; 1-p- 
sulfophenylazo-2-naphthol-3,6-disulfonic acid and 
l-p-sulfophenylazo-2-naphthoI-6,8-disulfonic acid, 
present to some extent in all samples since it is almost 
impossible to prepare 2-naphthol-6-sulfonic acid en- 
tirely free from the disulfonated compounds; l-(4 
sulfophenylazo)-2-naphthol, present because some 
betanaphthol may be present in the sulfonated com- 
pound. 

Determination of ether extracts, a measure of any 
organic tars or other ether soluble substances that 
may remain in the intermediates. 

Determination of uncombined intermediates, pres- 
ent because of incomplete diazotization or coupling. 
Sulfanilic acid and 2-naphthol-6-sulfonic acid are the 
intermediates used for FD&C Yellow No. 6. 

Determination of mixed oxides (iron, aluminum, 
etc.) that may be present. These usually get into 
the product because the processing equipment is at- 
tacked by reagents used in preparation of the dye. 

Determination of lead and arsenic, usually present 
in the acids used in the sulfonation and nitration 
reactions carried out in the preparation of the inter- 
mediates. 

Determination of heavy metals — copper, bismuth, 
tin, antimony, cadmium, and mercury. These also 
get into the dyes from processing equipment. 

In addition, to meet the “good manufacturing 
practice” requirement in the general specifications, 
it must not contain more than traces of uncombined 

intermediates or of phenylazo-2-naphthol-6-sulfonic 

acid. Experience of many years has shown that it 
is practical to obtain almost complete removal o 
these impurities. 

Certification or Rejection 


reduces the azo group. 

Determination of the identity and quantity of dye 
by spectrophotometric procedures. Spectra m the 
visible, infrared, and ultraviolet regions are ob- 
tained and compared with spectra obtamed from 
standard samples prepared in the FDA laboratories. 


If the sample is found to meet all the specific^ 
tions, including the “good manufacturing practice 
requirements, a certificate covering the batch is is- 
sued. If the sample fails to meet any one of the 
specifications, the batch is rejected. 
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Kecent chemical investigations have shown 
that some of the colors do not have the exact 
composition or structure ascribed by earlier 
work. This information will probably not af- 
fect the status of the colors as certifiable, but 
it is of fundamental importance in establishing 
methods of analysis and standards that batches 
of the colors must meet in order to be certified. 

Methods of analysis for coal-tar colors are a 
part of the program of the Association of 
Official Agricultural Chemists, and the results 
of the FDA’s chemical investigations are usu- 
ally published in the journal of that associa- 
tion. A mimeographed publication contain- 
ing the methods of analysis used in the color- 
certification laboratory is also available. 

Some of the recent pharmacological investi- 
gations have produced surprising results. 
Three colors, FD&C Orange No. 1 , FD&C Eed 
No. 32, and FD&C Orange No. 2, have been 
found to he considerably more toxic than was 
disclosed by earlier tests. These dyes act as 
gastrointestinal irritants. The toxicity of 
FD&C Orange No. 1 and of FD&C Eed No. 32 
has been confirmed by illness following inges- 
tion of candy or popcorn containing these 
colors. In each case, the products contained 
very much more color than is customarily used. 

As a result of the new tests, the Secretary of 
Health, Education, and Welfare issued a regu- 
lation removing the three colors from the lists 
of colors certifiable for use in food and drugs 
in November 1955. This regulation is now in 
effect with the exception of its application to 
FD&C Eed No. 32 for coloring the outer skin 
of oranges. A stay issued by the Fifth Circuit 
Court of Appeals requires the continued certi- 
fication of sufficient color for that use until the 
court has finally disposed of a petition to re- 
view the entire regulation. The colors were 
retained as certifiable for use in externally ap- 
plied preparations since evidence is available to 
show that they are safe for such use. 

Degal action against excessive use of certified 
colors is not authorized under the Federal 
Food, Drug, and Cosmetic Act. Section 406 
(&) reads: “The Secretary shall promulgate 
regulations providing for the listing of coal- 
tar colors which are harmless and suitable for 
use in food, and for the certification of batches 
of such colors with or without harmless dilu- 


ents.” Sections 504 and 604 have almost identi- 
cal wording with respect to colors for drugs 
and cosmetics. 

The meaning of the word “harmless” is the 
cause of difficulty. The Food and Drug Ad- 
ministration believes the word to mean that 
the colors must be harmless per se, that is, with- 
out regard to the amounts of colors that would 
or could be consumed by the individual. This 
means, of course, that the colors must be without 
detectable physiological effect except that of 
inert or nonnutritive substances. The absolute 
harmlessness of any substance is virtually im- 
possible to demonstrate. 

The production of certified colors has in- 
creased steadily with the general expansion of 
the national economy. In 1941, about 2% 
million pounds of coal-tar colors were certified 
in 3,677 batches. In 1955, the amount was more 
than 5 million pounds in 4,675 batches. These 
figures include not only the highly concentrated 
“straight” colors, but also mixtures of the colors 
with various diluents, such as salt, sugar, or 
water. Such mixtures, which may contain two 
or more colors as well as diluents, are usually 
used instead of the straight colors in coloring 
food. 

Certification of the 4,675 batches of coal-tar 
colors in 1955 required more than 25,000 ana- 
lytical determinations, or about 100 per work- 
ing day. An example of the certification re- 
quirements and procedures is given on page 584. 

There have been very few regulatory actions 
against products containing uncertified colors 
in recent yeai’s. The requirements of the law 
are well known, and the food, drug, and cos- 
metic manufacturers generally make every ef- 
fort to comply. In a few instances, products 
made in other countries have been denied entry 
into this country because they were found to 
contain uncertified colors. 

Investigation of the production procedures 
used by the manufacturers of straight colors 
and mixtures has shown that few have failed 
to follow the regulations in every particular. 

Program Needs 

By law, the listing and certification of coal- 
tar colors is performed only upon payment of 
such fees as may be necessary to provide, main- 
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tain, and equip ail adequate service for such 
purposes. Hence, the certification program is 
not handicapped by a lack of funds. But as 
demands for services increase, it is necessary to 
adjust facilities and personnel accordingly. 
Since the present program is the maximum that 


can be contained in the available laboratory and 
office space, relocation of the facilities is a mat- 
ter for immediate attention. Beeruiting and 
holding an adequate supply of personnel is a 
chronic problem, but at the moment at least all 
assigned positions are filled. 
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Drugs and Medical Devices 

By ALBERT H. HOLLAND, Jr., M.D. 


.rfpSslK The medical program of the 
Food and Drug Administration is 
| concerned primarily with assuring 
the safety of drugs and medical 
devices to protect public health as 
provided by law. Secondarily, it advises the 
Commissioner’s Office and the other scientific 
and administrative programs of FDA on medi- 
cal matters. 

The major elements of the medical program 
may be characterized by the words “Stop, look, 
and listen.” As provided by law and regula- 
tion, FDA attempts to stop the violator; it 
looks at new drug applications and medical 
investigative data ; and it listens to what is going 
on generally in the drug and device industries so 
that proper preventive or remedial action can be 
instituted when necessary. 

The objective of the Federal Food, Drug, and 
Cosmetic Act with respect to drugs is to assure 
the safety, quality, purity, and identity of all 
drug products in interstate commerce, thereby 
fulfilling the ultimate objective of protecting 
the public health. Drugs imported into this 
country are subject to the same scrutiny and 
legal requirements. 


Dr. Holland is medical director of the Food and 
Drug Administration. When appointed to this posi- 
tion in 1954 , he was medical director of the Armour 
Laboratories. He has also served as director of the 
Office of Research and Medicine, Oak Ridge Opera- 
tions of the Atomic Energy Commission, and as med- 
ical officer assigned to the Manhattan Engineering 
District project at Oak Ridge. 


Actually, all aspects of the medical program 
are geared to one key word — safety. Purity, 
quality, identity, and labeling, including thera- 
peutic claims, must all measure up to the re- 
quirements imposed by the reasonable applica- 
tion of the concept of safety. 

It is perhaps of significance that the original 
Federal food and drug legislation, the Food 
and Drugs Act of 1906, was conceived and en- 
acted by tlie Congress at the behest of a phy- 
sician, Dr. Harvey W. Wiley, who was at the 
time chief chemist of the Department of Agri- 
culture. The Food and Drug Administration, 
therefore, has a medical heritage of which it 
can well be proud and which clearly establishes 
it, both historically and for the future, as a 
public health agency of government. 

Responsibilities and Functions 

The New Drug Branch of the Division of 
Medicine bears the responsibility for reviewing 
new drug applications in detail, interpreting 
the investigative data, and permitting or de- 
nying the introduction of a new drug into 
interstate commerce. Its task is one that re- 
quires the exercise of the highest degree of good 
judgment and medical acumen. It is one thing 
to assess the investigative results obtained by a 
few medical experts in carefully selected pa- 
tients under controlled conditions ; it is quite an- 
other to extrapolate that data to nationwide 
use — perhaps indiscriminate use by some phy- 
sicians or by the public if the drug is one that 
may legally be sold without a prescription. 

The Veterinary Medical Branch has the same 
purview of new drugs for animal use as does 
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guishable, and opinion and (act are not al- 
ways readily separable. That this is true be- 
comes evident when FDA resorts to leLl 
measures to achieve enforcement and control 
Honest admission of uncertainty by a scientific 
witness may too often strike a jm/ns TeZn 
able doubt” as to the guilt of the defendant 
To reach a bona fide medical conclusion is one 
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A drug or device is deemed to be misbranded : 

1- ^ its labeling is false or misleading in any 
particular. ^ 

2. If in finished or bulk package form, it 
fails to bear a label giving the name and place 
of business of the manufacturer, packer or 
distributor, and an accurate statement of con 
tents. 

3. If any word, statement, or other informa- 
tion required under the authority of the act to 
appear on the label or labeling is not displayed 
with such conspicuousness and in such terms 
as to make it likely to be read and understood by 
the ordinary individual under customary con- 
ditions of purchase and use. 

I. Unless its labeling bears adequate direc- 
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PDA inspector in the stocksroom of a drug fac- 
tory producing injecfables. The bulk solutions 
are examined for undissolved particles before 
ey are packed and sealed in ampules. 

tions for use, adequate warnings against use in 
pathological conditions or by children when 
such use may be dangerous to health, and ade- 
quate warnings against unsafe dosage or meth- 
ods or duration of administration or applica- 
tion. This does not, however, apply to house- 
hold chemicals except those specifically covered 
in the F ederal Caustic Poison Act. Under the 
Federal F ood, Drug, and Cosmetic Act all drugs 
are subject to this requirement. 

From the foregoing it is apparent that the 
food and drug legislation is designed to in- 
form and protect the user of drugs or devices 
whether he be a physician or a patient. While 
the law is designed to protect, it is well also 
to recognize its limitations. The Federal Food, 
Drug, and Cosmetic Act applies only to the 
content and labeling of products sliipped in in- 
terstate commerce. The Food and Drug Ad- 
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i ministration, therefore, is not responsible for 
| advertising, which is regulated by the Federal 
} Trade Commission. FDA does, however, co- 
I operate with the Federal Trade Commission, 
l usually by making, at its request, laboratory 
studies of products in question. In addition, 
FDA provides the medical support for fraud 
cases brought by the Post Office Department. 

Techniques of Control 

To carry out the provisions of the law, the 
Food and Drug Administration employs many 
techniques. It maintains a nationwide inspec- 
tion staff of approximately 250 men who devote 
their time to food and drug inspections in all 
channels of distribution from manufacturer to 
the ultimate distributor. It also maintains a 
series of field laboratories where samples of 
drugs are analyzed. 

FDA is in continuing contact with all seg- 
ments of the drug trade and with the medical 
profession. It is now in the process of enlarg- 
ing its file of reports on injuries from drugs 
and household chemicals. The Research and 
Reference Branch of the Division of Medicine 
is interested in all types of drug injuries or sus- 
pected injuries whether they culminate in death, 
blood dyscrasias, sensitivity reactions, or other 
toxic manifestations. Often it is only by 
slowly and painfully piecing together the puz- 
zle that a significant pattern is found. FDA 
must and does maintain constant surveillance 
of the medical literature and medical reports, 
as well as its incoming mail. Recently, the 
medical staff has had occasion to work with 
those interested in the operation of poison con- 
trol centers throughout the country. 


Public health officials can be of great assist- 
ance to the Food and Drug Administration in 
providing the protection which the law intends 
and which so many people take for granted. 
For example, health officers often are in a posi- 
tion to supply information about the business 
of a cancer quack, about medical devices which 
may not meet the requirements of the law, or 
about injuries caused’ by drugs. 

About a cancer quack, FDA needs to know 
such things as how he is operating his racket, 
the names of his patients, when his patients 
die, and findings of autopsies. 

About medical devices, FDA needs to know: 
When and where are they sold and used and by 
whom ? What claims are made for them ? Is 
an interstate shipment involved? Is there 
label copy or descriptive literature available? 

An immediate report of a drug injury or a 
suspected injury containing all the facts avail- 
able is of utmost importance. What was the 
drug used? How was it administered? By 
whom? What dosage was employed? What 
is the name of the manufacturer ? of the pa- 
tient ? of the physician ? Too frequently FDA 
does not hear of adverse experiences with drugs 
until months after they occur, when the details 
crucial to intelligent interpretation have been 
forgotten or are no longer available. 

To protect the public against adulterated or 
misbranded medicines, as provided by law, the 
Food and Drug Administration needs the as- 
sistance of all persons who are concerned with 
health, whether they be physicians in private 
practice, officials of government agencies, or 
members of the drug and device industries. It 
also needs the understanding and cooperation 
of an informed public. 
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Assuring the Safety of New Drugs 


By RALPH G. SMITH, M.D. 


Before the Federal Food, Drug, 
imd Cosmetic Act was passed in 
1938, new drugs could be intro- 
duced into interstate commerce 
without approval from any Fed- 
eral agency or without consultation with any 
Federal agency. The distributor had no re- 
sponsibility under Federal law for the safety 
of the new product. The marketing of drugs 
was subject to the provisions of the Food and 
Drugs Act of 1906, which dealt with adultera- 
tion and misbranding of drugs only after a 
drug was in the channels of distribution. The 
1906 act did not deal directly with safety of 
drugs. 

Although many of the drugs on the market 
in 1938 were satisfactory, further control was 
needed. With the advancement of pharmaceu- 
tical chemistry and the expansion of pharma- 
cological research and screening procedures, 
particularly by industry, many new products 
were becoming available for drug use. 

Most of the new products were synthetic com- 
pounds, but a few were purified active agents of 
old galenical drugs or derivatives of these 
agents. Many had specific pharmacological 
actions and were, accordingly, of interest from 
the therapeutic standpoint. In addition to use- 
ful therapeutic actions, however, some of the 
new products possessed potentialities for harm- 
ful effects. As with all new compounds, the 


Dr Smith is chief, New Drug Branch, Division of 
Medicine, Food and Drug Administration. 


nature of these effects and the margin of safety 
could be revealed only by appropriate study. 
Some control, additional to the judgment of the 
distributor, on the safety of the drug seemed 
to be in the public interest. 

Accordingly, early drafts of the Federal 
Food, Drug, and Cosmetic Act included a pro- 
vision that a drug was misbranded if it was un- 
safe for the use suggested in its labeling. By a 
coincidence, the well-known elixir of sulfanil- 
amide disaster, which occui'red while the bill 
was under consideration, convinced the Con- 
gress of the necessity for new drug provisions 
in the law. As a result of a new toxic vehicle or 
solvent in the sidf anilamide product, more than 
100 deaths occurred within a very short time 
and before adequate warnings or removal of the 
drug from the market was possible. 

For Effective Application 

The new drug section of the 1938 act pro- 
hibits the distribution in interstate commerce 
of a new drug until an application for it is 
effective. In order for the application to be- 
come effective, adequate evidence that the drug 
is safe when used according to the labeling fm- 
nished for it must be included in the application. 

Applications for new drugs are received an 
reviewed by the New Drug Branch of the Divi- 
sion of Medicine, Food and Drug Administra- 
tion. The review procedure calls for the as- 
sistance of other FDA technical divisions when 
ever indicated. The advice of original investi- 
gators or of other organizations or of experts 
outside the FDA may be sought in specific 
instances. 
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Since products which are not new drugs -may 
still be introduced into interstate commerce 
without any legal formalities or even notifica- 
tion to the Food and Drug Administration, it 
is of obvious importance to decide whether a 
drug is new. In many instances the answer is 
apparent, but in certain cases some definite 
criterion is necessary for a decision. 

A definition of a new drug is included in the 
1938 act. In simple terms, a new drug is a 
drug which is not generally recognized, by ex- 
perts qualified to evaluate the safety of drugs, 
as safe when used as directed in its labeling. 

A yardstick is even more necessary to deter- 
mine when a product ceases to have the status 
of a new drug. This point is also covered by 
definition in tire act. Even though sufficient 
evidence may be available from investigative 
studies to show that a drug is safe for use, the 
drug continues to be considered as a new drug 
until it has been used to a material extent or 
for a material time under the conditions set 
forth in its labeling. 

Continuance of a product in new drug status 
for a considerable period of time is significant 
in two ways. It means that the product must 
not only be indicated as safe by investigative 
studies but that it must stand the test of use 
under ordinary marketing conditions before it 
loses its new drug status and is freed from the 
restrictions which the status entails. It also 
means that any company wishing to market the 
drug must also obtain an effective new drug 
application even though the drug is already be- 
ing distributed by the company holding the 
original effective application. Each additional 
application must include adequate evidence of 
the drug’s safety. 

The definition of a new drug is further in- 
terpreted by regulation. Food and drug regu- 
lations point out that a product may be con- 
sidered new not only when it contains a new 
active ingredient but also when it includes a 
»ow excipient, coating, menstruum, carrier, or 
other component. A new combination of two 
or more old drugs or a change in the usual pro- 
portions of the ingredients in an old combina- 
tion may cause the product to be considered a 
new drug. A new use, a new dosage schedule, 
°r a new route of administration for a com- 
monly recognized drug may also result in a 


new drug within the meaning of the definition. 

In many instances little difficulty arises in 
deciding that a drug is new, but there are also 
numerous cases in which a decision can be 
reached only by careful consideration of all 
available facts. It must be determined whether 
the changes from recognized formulations or 
therapeutic procedures are sufficiently signifi- 
cant to raise a question of safety. An honest 
difference of opinion on the new drug status of 
a product occasionally arises between the man- 
ufacturer and the Food and Drug Administra- 
tion. The difference may be resolved in either 
direction on consultation. Generally, how- 
ever, the advice of the Food and Drug Adminis- 
tration is accepted although the Federal courts 
have the jurisdiction for deciding the matter. 

Although the new drug section of the 1938 
act is applicable to most new drugs, there are 
certain exemptions. Drugs which were distrib- 
uted under essentially the same labeling prior 
to the effective date of the act (June 25, 1938) 
are excluded by definition even though they may 
not be generally recognized as safe. Vaccines, 
serums, toxins, antitoxins, and most blood prod- 
ucts which are licensed under the Biologies Con- 
trol Law enforced by tire Public Health Service 
are exempt by regulation from the new drug 
procedure. Likewise, the five antibiotics, peni- 
cillin, streptomycin, aureomycin, chlorampheni- 
col, and bacitracin, and derivatives of those an- 
tibiotics that are subject to certification by the 
Food and Drug Administration are exempt by 
law from the new drug section of the act. 

For Safe Use of a Drug 

The application should contain detailed re- 
ports of well-planned animal and clinical ex- 
periments. Data of the following type are 
important : the age, sex, and pathological con- 
dition of the subject ; the dose of the drug used ; 
the frequency and duration of administration; 
the results of clinical and laboratory examina- 
tions; the nature and incidence of adverse ef- 
fects ; and the therapeutic results. 

Animal studies are usually considered neces- 
sary, particularly if the product contains an 
ingredient new to therapeutics. These studies 
demonstrate the nature of the pharmacological 
action of the drugs and also the type of effect 
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A complete quantitative statement of the com- 
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A description of the manufacturing methods 
and control procedures used in producing the 
new drug is required to provide the assurance 
that a preparation of definite specifications with 
respect to identity, strength, quality, and purity 
will be produced. 

A sample of the drug may be required with 
the application, and completed market pack- 
ages are required as they become available. Fi- 
nally, copies of the proposed labeling must be 
furnished as part of the application since the 
safety of the drug must be evaluated on the 
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Marketing New Drugs 

Since a drug retains its new drug status for 
some time after initial distribution, its use under 
actual marketing conditions is a further test of 
safety and usually a more severe test than the 
carefully supervised investigative studies. The 
general distribution of a drug which appears 
sate on the basis of investigative studies may be 
o owed by reports of effects of an unexpected 
nature or of a higher incidence of side effects 
ian occurred in preliminary use. Provision 
is made in the law to suspend an effective appli- 
cation under these conditions if the hazards of 
use are considered sufficiently serious. Appli- 
ca ions have been suspended for this reason. 

Much experience has been gained in the new 
di ug section in the 18 years since the act was 
passed. As of January 31, 1956, applications 
for new drugs numbered 10,350, and 7,365 be- 
came effective. These figures include applica- 
tions for veterinary medicaments, which ac- 
count for approximately 18 percent of the ap- 
plications submitted since July 1, 1951. 

The 3,000 applications which did not become 
effective fall largely into three classes. Ap- 
proximately 1,800 were incomplete. Some 500 
were withdrawn, usually as a result of objec- 
based on inadequate showing of safety. 
About 600 were not considered to be new drugs 
and, accordingly, did not require an effective 
application for marketing. Action is still pend- 
ing on 100 applications. 

The fact that 7,365 applications became effec- 
tive does not mean that 7,365 new chemical 
compounds were introduced as therapeutic 
agents during the 18-year period. 

Xumerous firms may submit an application 
for the same drug. Separate applications may 
be submitted for various dosage forms of the 
same drug, such as oral preparations and in- 
jections. Or, the new drug in combination with 
a variety of old drugs may account for a num- 
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ber of applications. Although each application 
does not represent an entirely new chemical 
substance, it does represent a distinct effort by 
both the manufacturer and the Food and Drug 
Administration to assure that the consumer can 
use the product with safety. 

The distributor, in addition to following the 
marketing experience of the new drug, fre- 
quently has occasion to change the provisions 
of his effective application. He may find it 
advisable to modify certain procedures in the 
manufacturing process, to make changes in the 
formulation, or to revise the labeling. A re- 
vision of the labeling may involve the inclusion 
of a warning statement or air additional indica- 
tion for use of the drug, or it may provide for 
the product to be distributed under the label of 
another company. 

Changes in the effective application may be 
made by submitting supplements, which are 
processed in the same manner as the original ap- 
plication. This procedure is in effect as long 
as the product remains a new drug. In view of 
the large number of effective applications on 
file, it is not surprising that the current number 
of supplementary applications and related cor- 
respondence exceeds 4,500 pieces a year. 

It is probable that the safety of the new drug 
would be achieved in most instances without 
governmental control. The control procedure, 
however, is justified if it prevents even rare 
instances of injury by the distribution of drugs. 
The necessity of additional safeguards was felt 
in 1938 when the new drug section of the act 
was introduced. Since that time, the necessity 
has become still more imperative because of an 
even more rapid increase in the production of 
new products with a potentiality for drug use. 

The Calculated Risk 

The New Drug Branch has seen the quality of 
new drug applications improve during the past 
few years. A concept of adequate investigation 
of a new drug lias been gradually developed by 
the Food and Drug Administration and by the 
pharmaceutical companies so that today new 
diugs are being investigated more thoroughly 
than ever before. Greater precautions are being 
taken by the adoption of stricter manufacturing 


control procedures to assure the marketing of 
products of specified potency and adequate 
purity. The new drug procedure has been in- 
strumental in promoting these achievements. 

Such safeguards should justify the physi- 
cian’s reliance on the declared potency and 
purity of the product he administers or pre- 
scribes and should strengthen the patient’s 
trust in the safety of the remedy. In spite of 
this, certain facts should be kept in mind. 

Safety is a relative term. Probably no two 
drugs are safe to the same degree. The wide 
variation in individual tolerance to drugs is 
recognized. Consequently, a wide margin be- 
tween the effective dose and the toxic dose is 
essential if the drug is to be safe for the vast 
majority of potential consumers. The wide 
margin of safety is particularly necessary for 
remedies which are not life saving or which 
are used for conditions amenable to treatment 
by other methods or drugs that are relatively 
safe. In contrast, applications may be allowed 
to become effective for drugs that are known to 
be dangerous and for which the safety mai’gin 
is critical. Granting of these applications is 
considered to be justified only when the drugs 
are useful as a life-saving or life-prolonging 
measure in conditions for which there is no 
safer efficacious remedy. 

In the use of drugs which involve a calcu- 
lated risk, their potentialities for harm are de- 
creased if the physician recognizes that the po- 
tentialities exist and takes all possible precau- 
tions against adverse occurrences. Usually, 
care is taken in the labeling of a drug to outline 
optimal dosage ranges from the standpoint of 
both efficacy and safety and to include necessary 
warnings, precautions, and contraindications 
for its use. Careful labeling can serve its pur- 
pose only if it is read. With the introduction 
of so many new drugs, the physician can be- 
come familiar with only a few. Those which 
he selects, however, should be studied with par- 
ticular care by taking advantage of all informa- 
tion imparted in the labeling instructions and 
in the published literature. The physician can 
contribute significantly to the safety of a new 
drug by reporting to the Food and Drug Ad- 
ministration, or by publication, any adverse 
reactions he observes in his practice. 


Vol. 71, No. 6, June 1956 


593 



Certification of Antibiotics 

By HENRY WELCH, Ph.D. 


It is generally agreed that little if 
any good is accomplished by wars. 
Penicillin perhaps is the excep- 
tion, for its development, rapid 
availability, and wide use stemmed 
from the great need for the drug in World War 
II. Similarly, the antibiotics certification pro- 
gram got its initial impetus because of our en- 
trance into this worldwide conflict. 

In 1941 there was insufficient penicillin in the 
United States to treat a single case, and in 1942 
probably not enough to treat a hundred cases. 
However, by September 1943 there was suffi- 
cient penicillin to satisfy the early demands of 
the Armed Forces of this country and those of 
our allies. 

It was during September 1943, at the request 
of the Armed Forces and the War Production 
Board of the United States, that the Food and 
Drug Administration undertook the testing of 
each lot of penicillin produced, for potency, 
sterility, toxicity, pyrogenicity, pH, and mois- 
ture content. On the basis of the results ob- 
tained by these tests, the lot was either accepted 
or rejected. 

By June 1945 there was sufficient penicillin to 
satisfy not only the Armed Forces but a great 
civilian demand as well, and there was an ap- 


Dr. Welch is director of the Division of Antibiotics, 
Food and Drug Administration. Since its beginning 
in 1943, he has been in charge of the FDA’s antibi- 
otics certification program. He is a co-author of the 
books. Antibiotic Therapy {1951) and Principles 
and Practices of Antibiotic Therapy {1954) ; the 
editor of the Manual of Antibiotics {1954) ; and the 
editor in chief of the journals “Antibiotics and 
Chemotherapy ’ and “Antibiotic Medicine. 


parent need for a method of control for this 
important therapeutic agent. On July 6, 1945, 
the Federal Food, Drug, and Cosmetic Act was 
amended to require the certification of batches 
of drugs composed wholly or partly of any land 
of penicillin. The Federal Security Adminis- 
trator, in accordance with the provisions of this 
amendment, promulgated regulations provid- 
ing such standards of identity, strength, quality, 
and purity as would insure the safety and effi- 
cacy of penicillin and penicillin preparations. 

Under the law, each manufacturer, before dis- 
tributing a batch of penicillin in interstate com- 
merce, must submit samples of the batch to the 
Food and Drug Administration for examina- 
tion and must obtain a certificate showing that 
it complies with applicable regulations. Bach 
product proposed for certification to the Food 
and Drug Administration must be shown to be 
safe and efficacious, this proof being based on 
actual clinical trial. 

In 1947 the Federal Food, Drug, and Cos- 
metic Act was amended to include streptomycin 
and its derivatives. In 1949 it was further 
amended to include aureomycin (chlortetracy- 
cline), chloramphenicol ( Chloromycetin), and 
bacitracin. Tetracycline, being a derivative 
of aureomycin, is also certified by the Govern- 
ment. 

There have been no amendments to the act 
since 1949 to require the certification of anti- 
biotics developed since that time. Therefore, 
all other currently available antibiotics are sub- 
ject only to the general provisions of the act, un- 
less they are added to one of the antibiotics for 
which certification is required. 

Growth of the Antibiotics Industry 

When penicillin was first produced in the 
United States, the potency and lienee the purity 
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was quite low. Early assays of this drug indi- 
cated average potency ranges from 100 to 200 
units per milligram. The purity of penicillin 
improved rapidly in the first few years of man- 
ufacture, and the crude material, consisting of 
a dark brown, amorphous powder, gradually 
changed in color and consistency to a light 
brown, then yellow, and finally, the white crys- 
talline form. Production amounted to only 
about 29 pounds in 1943. 

When penicillin became available for the ci- 
vilian population in 1945, the purity of the drug 
had been improved considerably so that the 
calcium salt, which was the one used to the 
greatest extent, had a potency on the order of 
1,200 units per milligram. The crystalline drug 
(sodium penicillin) , which soon appeared, had 
a potency of 1,667 units per milligram. 

During the war years and for some time there- 
after, 20 manufacturers in this country pro- 
duced practically the entire world’s supply of 
penicillin. Competition as such did not exist. 
All that was produced "was consumed and the 
price was high. The Army paid as much as $20 
for each 100,000 units. By contrast, in late 
1955 the Army purchased penicillin in vials 
packed in wooden cases for shipment overseas 
for 5 cents for each 300,000 units ; that is, less 
than 2 cents per 100,000 units. Competition 
now is extremely keen, and instead of 20 man- 
ufacturers of penicillin, there are only 9. In 
fact, 4 of these 9 account for some 70 percent 
of the production. In addition to the 9 manu- 
facturers of penicillin, there are 4 others pro- 
ducing antibiotics. These 13 manufacturers are 
responsible for the great bulk of the world’s 
supply of these important drugs. 

Production of penicillin in this country 
started an industry that today has a capital 
worth of about $1 billion. In less than 15 years 
a number of other antibiotic drugs have found 
their way into the therapy of infectious dis- 
eases. In table 1 are the 24 antibiotics that have 
been shown to be clinically useful of the 3,000 
to 4,000 that have been described in the litera- 
ture. In addition to these 24, hundreds of 
others are awaiting tests on the shelves of those 
manufacturers still in the antibiotics field. 

Changes in production and approximate 
dollar value of the seven antibiotics that are 


Table 1. Clinically useful antibiotics 


Antibiotic 


Year 

developed 


Penicillin 

Tyrothricin 

Streptomycin 

Bacitracin 

Chloramphenicol 

Polymyxin 

Dihydrostreptomycin 

Chlortetracycline 

Neomycin 

Fumagillin 

Oxy tetracycline 

Viomyein 

Nystatin 

Erythromycin 

Carbomycin 

Tetracycline 

Anisomycin 1 

Cycloserine 

Cathomycin 2 -- 

Streptonivicin 3 

PA 105 

Vancomycin 

Stylomycin 1 

Spiramycin x , 


1929-1943 

1939 

1943 

1945 

1947 

1947 

1948 

1948 

1949 

1950 
1950 

1950 

1951 

1952 

1952 

1953 

1954 

1955 
1955 
1955 
1955 
1955 
1955 
1955 


1 Still under clinical study. 

1 Although isolated from, different sources, eatho- 
mycin and streptonivicin have been shown to be the 
same antibiotic. 

used to the greatest extent — penicillin, strepto- 
mycin, dihydrostreptomycin, and the broad- 
spectrum antibiotics — are shown in table 2. 
Only 29 pounds of crude penicillin were pro- 
duced in 1943, and this amount had a value at 
the manufacturers’ level of about $3 million. 
Production increased more than 100 times in 
1944. In 1945 the original estimate of 5,000 
kg., which was expected to be sufficient to supply 
the world demand, was exceeded by a consider- 
able amount: Fourteen thousand pounds, or 
more than 6,000 kg., were produced. Competi- 
tion in the industry became extremely keen from 
1951 on, and although 756,000 pounds were pro- 
duced in 1953, the dollar value was less than 
half that of the 636,000 pounds produced in 
1951. 

The history of the production of 'streptomycin 
is not markedly different. The experience in 
production methods obtained with penicillin re- 
sulted in some 3,800 pounds being produced in 
1946, the first year that streptomycin was avail- 
able commercially. Tins drug, too, when first 
used was expensive, in the neighborhood of $15 
per gram. The competition in penicillin was re- 
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Table 2. 


Antibiotic production 
States, 1943-55 


in the United 


Year 

I Antibiotic 

Pounds 

1943 

Penicillin.. 


1944 

1945 
1951 

1953 

1954 

do 

do 

do 21 

do 

3,200 

14,000 

636.000 

756.000 

1946 

Streptomycin 

3, S00 

375, 200 
494,000 
417, 600 
440, 000 
490, 000 

2, 2S4, 000 

2, 400, 000 

1953 

1954 

1953 

1954 

Streptomycin and di- 
hydrostreptomycin. 

do 

Broad-spectrum 1 

do. 

1954 

1954 

Feed supplements s 

All antibiotics 3 

1955 . 

do- 3 




Approxi- 
mate 
value in 
millions 
of dollars 


137 

58 

63 

11 


35 
40 
137 
150 
19 
3 272 


j Chlortetracycline, oxytetracycline, tetracycline, and 
chloramphenicol. 

1 The broad-spectrum antibiotics and penicillin. 

3 Estimated. 


tetracycline preparations 15 chi™ i 
preparations, and 27 bacitracin pmSl”* 

Certification Practices and Principles 

k ®^ ar t °f penicillin control in 1943 a 
„i oup of Six technicians of the Food and Dr’m 
Vdmjmstration, m collaboration with other 

th°e V ir e fw ag6nCieS) success fully checked for 
the A rm ed Forces all penicillin then produced. 

Ihe apparatns used was hand built and make- 

netv me°th^. tthe requireffieate °f a W of 

As time went on and new antibiotics came into 
clinical use, the laboratory force was expanded. 
New and adequate equipment became available, 
an , ... y 195 ° the staff controlling certifiable 
antibiotics numbered 80. Instead of milligrams 
of penicillin worth more than its weight in gold, 
tots containing hundreds of thousands of vials 
of penicillin were being assayed, and the glass 
used for packaging cost more than the drug. 

ssays were performed on a mass scale with 
automatic equipment (fig. 1 ) , and special read- 
ing devices sped up potency determinations 
and made them more accurate (fig. 2). Elec- 
tronic equipment for infrared analysis (fig. 3) 
and for accurate, automatic temperature deter- 
minations (fig. 4) simplified considerably the 
problems of mass assays. 

Since its beginning in 1945, the certification 
program has been self-sustaining. All equip- 
ment is purchased from fees paid by the produc- 
er’s of the certifiable antibiotics. In addition, 
since it is set up on a cost basis, excess fees are 
returned quarterly to the manufacturers on a 
pro rata basis. 

Under the certification system a producer of 
a new antibiotic preparation for which certifi- 
cation is required presents to the Food and 
Drug Administration clinical data demonstrat- 
ing the safety and efficacy of his proposed pro- 
duct. If the data are found to be satisfactory, 
a monograph is prepared establishing stand- 
ards of identity, strength, quality, and purity. 
Thereafter, samples of each batch produced are 
forwarded to the Division of Antibiotics for ex- 
amination, and a certificate is issued on all 
batches complying with the standards. At the 
present time some 20,000 batches of antibiotics 
and their preparations are examined and certi- 
fied yearly. 
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Antibiotic preparations destined for export 
are not required to bo certified under the certifi- 
cation system. Such preparations are exempt 
under section 801 (d) of the Federal Food, 
Drug, and Cosmetic Act, provided they meet the 


specifications of the foreign buyer, are not in 
violation of the laws of the country to which 
they are to be shipped, and are marked clearly 
for export. The buyer of the foreign country 
must require that the certifiable drugs pur- 
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chased meet United States Government stand- 
ards if he wishes to obtain certified material. 
If he does this, the preparations for export 
must be sampled, tested, and certified before 
shipment. Consequently, some of the United 
States producers certify all of their prepara- 
tions whether destined for the domestic or ex- 
port market. 

Since July 19-15, nearly 300 companies have 
used the certification services. During this pe- 
riod of approximately 10 years, 150,000 batches 
of various preparations of penicillin, strepto- 
mycin, dihydrostreptomycin, clilor tetracycline, 
tetracycline, chloramphenicol, and bacitracin 
have been examined. Taking the usual daily 
dose of these drugs to be 300,000 units for peni- 
cillin, 60,000 units for bacitracin, and 1 gram 
each for streptomycin, dihydrostreptomycin, 
chlortetracycline, chloramphenicol, and tetra- 
cycline, the quantity of these drugs examined 
represents approximately 7 billion daily doses. 
The average cost paid by the producers for 


certification of each daily dose was 7/100 of 
a cent. Over 1,000 batches have been either 
rejected by PDA or withdrawn by the pro- 
ducer because they were substandard. These 
substandard batches which were prevented from 
reaching the consumer represent more than 70 
million daily doses. 

During the past 5 years, the Administrator 
of the Federal Security Agency, and later the 
Secretary of the Department of Health, Edu- 
cation, and Welfare, has found that certifica- 
tion of the antibiotic preparations in the list 
on page 599 is not necessary to insure safety 
and efficacy. These preparations are now ex- 
empt from certification. 

The Impact of Antibiotics 

Through use of antibiotics tire spectrum of 
amenable diseases has widened almost yearly. 
Either completely or partially controlled by the 
seven antibiotics previously mentioned aie 



Public Health Report 


598 


Antibiotic Preparations Now Exempt From Certification 


Crystalline penicillin G sodium. 

Crystalline penicillin G potassium. 

Antibiotics for diagnostic use. 

Antibiotics for fish diseases. 

Antibiotics as preservatives for bull semen. 
Antibiotics as preservatives for biological drugs. 
Antibiotics for use as ingredients of animal feed for 
certain prescribed conditions. 

Animal feed mixes intended for certain prescribed 
conditions. 

Buffered crystalline penicillin G sodium. 

Buffered crystalline penicillin G potassium. 

Certain formulations of penicillin troches. 

Certain formulations of bacitracin ointment. 
Streptomycin sulfate granules (powder) , oral vet- 
erinary. 

Crude chlortetracycline, oral veterinary. 


Antibiotics for agricultural use. 

Buffered penicillin powder, oral veterinary. 

Penicillin-streptomycin (penicillin-dihydrostrepto- 
mycin) tablets, oral veterinary. 

Penicillin-streptomycin (penicillin-dihydrostrepto- 
mycin) powder, oral veterinary. 

Streptomycin (dihydrostreptomycin) for inhalation 
therapy, veterinary. 

Streptomycin hydrochloride (sulfate) solution, oral 
veterinary. 

Chlortetracycline (chlortetracycline hydrochloride) 
powder, veterinary; tetracycline (tetracycline hy- 
drochloride) powder, veterinary. 

Soluble bacitracin methylene disalicylate, oral veter- 
inary. 

Bacitracin powder, oral veterinary. 


pneumonococcal and streptococcal infections, 
meningococcal and gonococcal infections, sta- 
phylococcal infections, syphilis, yaws, pinta, 
bejel, Weil’s disease, relapsing fever, tropical 
ulcer, Vincent’s angina, and many surgical, 
urinary, and intestinal tract infections; ame- 
biasis, brucellosis, plague, tularemia, and tuber- 
culosis; and diseases due to certain large viruses 
and rickettsiae, including primary atypical 
pneumonia, psittacosis, lymphogranuloma vene- 
reum, trachoma, Rocky Mountain spotted fever, 
epidemic and endemic typhus, scrub typhus, and 
Q, fever. Also largely under control are granu- 
loma inguinale, chancroid, Carrion’s disease, 
pertussis, diphtheria, influenzal meningitis, an- 
thrax, actinomycosis, trichomonas vaginalis 
vaginitis, and rat bite fever. In addition to use 
against these specific infections, these anti- 
biotics have found wide use in ophthalmology 
and in oral surgery and dentistry. 

This is indeed an imposing list. However, 
a second line of defense against a variety of in- 
fections is also available. Tyrothricin, bacitra- 
ein, polymyxin, neomycin, viomycin, erythro- 
mycin, carbomycin, and fumagillin all have a 
place in the physician’s armamentarium. These 
often prove to be successful where the others fail. 
Furthermore, antibiotics just becoming avail- 
able may add new ammunition in the war 
against infectious diseases. 


I think it may be safely said that the antibiotic 
preparations are used as prescription drugs 
more frequently in treating serious and crip- 
pling diseases than any other drug or class of 
drugs now available. It has been conservatively 
estimated that in dollars spent for prescription 
drugs in recent years, 40 percent of all prescrip- 
tions drugs sold include one or more anti- 
biotics. 

Thus it is obvious that these drugs are of the 
greatest importance to the .public health and 
that they deserve a special form of control, such 
as that established by the certification system. 
The principle on which certification of these 
drugs is based appears to be sound ; that is, they 
must be certified because of (a) their great im- 
portance to the public health, (6) their use in 
serious and crippling diseases, (c) the security 
of a double clieck on their safety and efficacy 
given the practicing physician and his patients, 
and (d) their production by biological means, 
which may result in vagaries in manufacture 
and assay. Furthermore, the manufacturer is 
protected adequately from restrictive or pater- 
nalistic control by the principle that an anti- 
biotic shall be exempt from certification when 
the Secretary of the Department of Health, 
Education, and Welfare feels that it is no longer 
in the interest of the public health to continue 
certification. 
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Certification of Insulin 

By R, L0R1MER GRANT, Ph.D. 


Correct dosage is probably more 
critical for insulin than for any 
other drug. Most persons with 
diabetes must take insulin every 
day, usually injecting it them- 
selves. A dose that is too small may lead to 
diabetic coma and even death ; an overdose may 
lower the blood sugar to a level that results in 
an insulin shock. There are about one million 
known diabetics in the United States today. 

These facts explain the public health im- 
portance of the Food and Drug Administra- 
tion’s insulin certification program, wliich is 
designed to insure, to the extent possible, that 
every batch of the drug will be safe and effec- 
tive when used according to directions. 

Insulin was the first drug to be certified by 
the Food and Drug Administration. Certifica- 
tion was not a new procedure — it had been ap- 
plied to coal-tar colors for many years — but 
its application to drugs was new when Con- 
gress enacted the insulin amendment in Decem- 
ber 1941. This amendment prohibits distribu- 
tion of any batch of an insulin-containing drug 
until a certificate has been issued stating that 
the batch is safe and effective. 

History of Insulin Control 

The need for special control for insulin by 
the Food and Drug Administx-ation arose from 


Dr Grant, a pharmacologist, is chief of the Insulin 
Branch, Division of Pharmacology, Food and Drug 
Administration. 


the expiration, on December 23, 1941, of one 
of the insulin patents. Until then, the manu- 
facture of insulin in the United States was 
regulated by the Insulin Committee of the 
University of Toronto. Banting and Best had 
given the patent rights of their discovery to 
the university, and the university’s Board of 
Governors had then taken out the first insulin 
patents and set up the Insulin Committee to 
administer them. The privilege of using these 
patents, and others subsequently administered 
by the Insulin Committee, was granted to sev- 
eral manufacturers under licensing agreements. 

The purpose of the licensing agreements was 
to make available insulin-containing drugs of 
uniform and dependable potency at a mini- 
mum cost to the user. The potency of each lot 
of insulin was established on the basis of bio- 
logical assay in two independent laboratories. 
The manufacturer was required to make his 
own assay of a lot and then to submit a sample 
of the lot to the insulin control laboratory in 
Toronto, where a second assay was made. As a 
further check on uniformity of product, the 
manufacturer was also required to send to the 
insulin laboratory samples from every batch of 
finished drug made from a lot of insulin. 

The control of potency afforded by these 
procedures was commendable, and it was ap- 
preciated by all governmental agencies con- 
cerned with the safety of drugs. In fact, prior 
to 1941 the Food and Drug Administration did 
not have facilities for making a reliable assay 
of insulin potency because these drugs ofi'ered 
no control problems. Moreover, the Federal 
law was inadequate to deal with insulin drugs. 
The only procedure available required collec- 
tion of a sample from interstate shipment, a 
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time-consuming assay for potency, and then 
legal action to prevent further distribution of 
any drug found to be unsafe. This procedure 
could result in grave consequences for the con- 
sumer. 

As the expiration date of the patent ap- 
proached, several groups, particularly the Am- 
erican Medical Association and the Board of 
Trustees of the United States Pharmacopeia, 
sought means to continue the special type of 
control for insulin that had been provided by 
the Insulin Committee. E. Fullerton Cook, 
the director of revision of the pharmacopeia, 
brought the problem to the attention of the 
Food and Drug Administration in connection 
with the drafting of a monograph for insulin 
injection which was to be admitted to the phar- 
macopeia after the product patent expired. 
The Commissioner of Food and Drugs, Walter 
Campbell, proposed that the pharmacopeia set 
up an insulin board and establish a laboratory 
for the testing of the drugs prior to distribution. 
This plan, similar to that for antianemia prepa- 
rations, was rejected by the Board of Trustees 
of the pharmacopeia. Instead, it suggested that 
the monograph for insulin injection carry a 
requirement that no lot be released until certi- 
fied by the Commissioner of Food and Drugs. 
This proposal was not adopted because it could 
not be enforced under existing law, but it served 
to introduce a new idea for Federal control of 
drugs. 

To provide a legal basis for certification, new 
legislation was needed. Identical bills provid- 
mg for the certification of drugs composed 
wholly or partly of insulin were introduced in 
the House of Representatives on December 16, 
1941, and in the Senate on the following day. 
The bill -was passed by the House on Decem- 
ber 18 and by the Senate on December 19, and 
was signed by the President on December 22. 
This law amended the Food, Drug, and Cos- 
metic Act of 1938 to require that: (a) all in- 
sulin-containing drugs be certified before dis- 
tribution, (6) regulations be promulgated by 
the Administrator of the Federal Security 
Agency providing for this certification on a fee 
basis, and (c) prior to actual certification of 
batches, those drugs tested and released by the 
Insulin Committee be released for distribution. 


The Insulin Regulations 

The procedure for certification of insulin 
drugs is described in regulations published in 
the Federal Register. The original regulations 
appeared February 6, 1942. These have been 
amended as new drugs have been added or as 
experience has dictated. 

All the insulin regulations have been drafted 
in collaboration with the manufacturers of in- 
sulin and with the advice of the Insulin Com- 
mittee of the University of Toronto. They pro- 
vide for a continuation of the two-assay control 
of the potency of each lot of insulin and for 
the examination of samples from every finished 
batch by both the manufacturer and the Food 
and Drug Administration. The tests and meth- 
ods of assay, as well as the standards to be 
met, are largely those suggested by the manu- 
facturers of insulin. In other words, the in- 
dustry sets its own standards, and the Food and 
Drug Administration enforces them. 

The regulations require that the manufac- 
turer do the following in order to have a batch 
of a drug certified : 

1. Describe the production facilities and the 
controls used to maintain identity, strength, 
quality, and purity of each batch of drug. 

2. Submit to the Food and Drug Administra- 
tion for its approval a sample of the insulin to 
be used in the batch befoi*e he submits a batch 
for certification. With this sample he must 
submit a trial dilution of the insulin and the 
results of his own biological assay of the insulin. 
Pie may also send the results of a biological 
assay made in the laboratory of the Insulin 
Committee. 

3. If the batch is to contain protamine or 
globin, obtain approval from the Food and 
Drug Administration of the ingredient to be 
used. 

4. If the batch is to be protamine zinc insulin, 
globin zinc insulin, isophane insulin, or lente 
insulin, obtain approval from the Food and 
Drug Administration of the trial mixture which 
will serve as a pattern for future batches of 
the drug. 

5. Submit samples and the results of tests of 
the finished drug to the Food and Drug 
Administration. 

In administering the provisions of the regu- 
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lations, the Food and Drug Administration 
must do the following : 

1. From time to time, inspect the factories 
making insulin-containing drugs, with special 
attention to the facilities, procedures, and con- 
trols applied to insulin. 

2. Analyze samples submitted in connection 
with a request for approval, make biological 
assays to determine potency, review protocols 
of the manufacturer and of the Insulin Com- 
mittee’s- testing laboratory, and notify the 
manufacturer of approval or refusal to ap- 
prove the material for use in making batches 
of an insulin drug. If approval is refused, the 
Commissioner of Food and Drugs must tell 
the manufacturer the reasons. 

3. Test samples from every finished batch of 
an insulin drug before issuing a certificate 
stating' that the batch is safe and effective. 
These tests always include a determination of 
nitrogen content, which is an indirect measure 
of potency, and a check on sterility. 

Since the manufacturer has usually com- 
pleted all of his tests before submitting a 
sample, refusals to approve or certify are rare. 
Most cases of refusal to approve have involved 
the trial mixtures of the slow-acting insulins. 
The samples submitted in these cases failed to 
meet all the standards established to insure uni- 
formity in the type and duration of action of 
the drug. An adjustment in the proportions of 
ingredients has usually produced a mixture 
that could be approved. Certification was re- 
fused for one batch of protamine zinc insulin 
that was found to be more alkaline than the 
permitted limit. This condition was evidently 
caused by traces of the washing solution used 
to clean the vials. Samples of one batch con- 
tained viable organisms, but the manufacturer 
found the contamination after submitting the 
sample and did not complete his request for 


certification. 

As a measure of the effectiveness of control 
jy certification, the Food and Drug Adminis- 
tration investigates every complaint concern- 
in<r a certified drug. No complaint has been 
found to be due to a contaminated or faulty 
batch of an insulin-containing drug. All partly 
used samples that have been found to contain 
viable organisms appeared to have been con- 
taininated bj the aser. No complamt of tel 


of potency has been substantiated. Recently, 
some patients ignored the label warning and 
used protamine zinc insulin which had become 
granular. Samples of the same batch kept in 
proper storage had a normal physical appear- 
ance. We believe that all certified insulin-con- 
taining drugs are safe and effective when they 
are used according to the directions on the 
labeling. 


Organization of Control 

The responsibility for certification of insu- 
lin has been delegated by the Commissioner of 
Food and Drugs to the Division of Pharma- 
cology and specifically to the Insulin Branch of 
that division. The staff of the Insulin Branch 
consists of the branch chief, one chemist, two 
laboratory technicians, and one secretary. Lab- 
oratory facilities include one animal room, 
where the rabbit colony is housed and the bio- 
assays are conducted; one chemical laboratory, 
where routine tests of samples are made; and 
the combined laboratory and office of the branch 
chief. These laboratories are equipped and 
maintained and the staff of the branch is paid 
from the fees collected from the manufacturers 
who use the certification service. 

The fees for the different services vary, but 
the major portion of the income is from the 
fixed fees for certification of batches of finished 
products. The fee for a single batch is deter- 
mined by the number of samples submitted foi 
test. At the present time, the cost to the manu- 
facturer is $50 for batches containing up to 
50,000 vials plus $10 for each additional 10,000 
vials in the batch. Any excess of income from 
the fixed fees over the cost of maintaining the 
service is refunded. Some fees depend upon 
the cost of the services. For services that re- 
quire the use of the animal colony, most of the 
fee is attributable to the cost of maintaining the 
colony. For instance, the present cost of a 
biological assay for potency is approximately 
$1,200, more than half of which is for main- 
taining the animal colony. 


Biological Assay Procedures 

The most important test required for the cer- 
tification of insulin is the biological assay for 
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potency. The potency may be determined by 
a number of methods, all of which involve a 
comparison of the drug being tested with a 
standard insulin. The methods used by the 
Food and Drug Administration have been the 
variations of the rabbit method currently official 
in the United States Pharmacopeia. The 
U.S.P. XII method required almost 1,000 de- 
terminations of blood sugar and two 5-day work 
weeks for completion. The test now official 
(U.S.P. XV) is greatly improved. It can be 
completed in 1 work week, and the confidence 
limits of the results can be calculated. It is pos- 
sible, when the responses of the animals are very 
uniform, to make only 90 blood sugar determi- 
nations for a suitable assay, but the usual 
number is nearly 300. 

As with all biological assays, the reliability of 
the assay of insulin depends on the extent of 
variation in response of the animals. To obtain 


the best results, unsuitable animals must be dis- 
carded from the colony. It is therefore essen- 
tial to have an animal colony that is used ex- 
clusively for the assay of insulin and to main- 
tain it in readiness to assay any sample sub- 
mitted. A chemical method for determining po- 
tency would reduce considerably the cost and 
probably would increase the precision of the 
results, but our knowledge of the chemical struc- 
ture of insulin indicates that some entirely new 
technique will be needed before we realize this 
goal. 

It may appear that certification, while afford- 
ing maximum protection for the user of insulin, 
substantially increases the cost of this essential 
drug and thereby adds to the- burden of the con- 
sumer. However, we have calculated that the 
total fees collected by the Food and Drug Ad- 
ministration for insulin certification since the 
beginning of the program average less than 
three-tenths of a cent for each vial certified. 


CHANGING DRUG PICTURE ■'!!?? 



Chart from the Food and Drug Administration 


Drug sales reflect advances in bio- tamines, unknown in 1939, have sales 
chemistry. Approximately half of exceeding §25 million. Barbiturate 
the total dollar value of prescriptions sales have more than tripled. Sul- 
written today goes into antibiotics fonamides have multiplied eightfold, 
unknown in 1939. The sales of endo- and vitamin sales have increased 
crines have grown from $10 million about sixfold. Drug consumption as 
to more than $90 million. Antihis- a whole has greatly expanded. 
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An assessment of the serologic response to poliomyelitis vaccine in 
tiLbeTcuious cldldreri SSlVe immUnimtion with 8 amma globulin, and in 


Poliomyelitis Vaccine Studies 


By GORDON C. BROWN, Sc.D., ALAN S, RABSON, M.D., 
and DONALD E. CRAIG, Ph.D. 


T HE EECENT demonstration of the effec- 
tiveness of the Salk poliomyelitis vaccine 
in actual field trials in children (./) has con- 
centrated interest on active immunization in 
controlling poliomyelitis. Nevertheless, the 
use of passive immunization in the form of 
gamma globulin (£, 3) may be indicated under 
circumstances requiring rapid protection. 
Since the action of the immune blood serum 
is almost immediate, but of short duration, it 
should be possible to combine this effect with 
the slower but longer lasting active immunity 
obtained with the vaccine. Before such pas- 
sive-active immunization procedures are used, 
however, information must be obtained that the 
administration of gamma globulin does not 


Dr. Brown is professor of epidemiology and Dr. 
Craig is a research associate at the virus laboratory, 
department of epidemiology , University of Michigan 
School of Public Health. Dr. Rabson is a former 
epidemic intelligence officer, Communicable Disease 
Center, Public Health Service, Atlanta, Ga. Their 
studies ivere aided by a grant from the National 
Foundation for Infantile Paralysis and by the as- 
sistance and cooperation of Dr. Edna M. Jones, asso- 
ciate physician, Maybury Sanatorium, and of the 
staff of the Wayne County Training School. 


intevteve with artificially acquired active 
immunity. 

Previous reports from the virus laboratory 
of the University of Michigan (4) have shown 
that gamma globulin does not prevent naturally 
acquired subclinical infection in human beings 
or the subsequent development of type-specific 
antibodies. Mixtures of antipoliomyelitis 
serum and virus have previously been reported 
to have very little antigenic effect in animals 
(5-tS), but this was probably due to the fact 
that the virus was actually neutralized before 
inoculation. 

Early work with virus and immune blood 
serum administered separately indicated that 
monkeys could be immunized in this manner 
although the techniques utilized were hardly 
adequate for the quantitative measurements 
attempted by the authors (9-11). More recently, 
Bodian (S) has described experiments in mon- 
keys receiving gamma globulin in one leg and 
live virus in the other leg, and concluded that 
there was no interference with the antigenicity 
of the vaccine. Howe (12) found that a for- 
malin-inactivated brain tissue vaccine was 
antigenic in a small number of humans when 
gamma globulin was inoculated at another site, 
but none of his subjects received the vaccine 
without the blood derivative. 

The purpose of this paper is to report the 
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serologic results in children given gamma glo- 
bulin 3 days prior to the administration of 
poliomyelitis vaccine, and, in addition, to de- 
scribe the results of control administrations of 
tiro same vaccine to children hospitalized with 
tuberculosis. 

Materials and Methods 

During the summer of 195-1 a small quantity 
of poliomyelitis vaccine was made available for 
research purposes through the courtesy of Dr. 
Jonas E. Salk. This particular lot of material 
(lot 309) had in fact been used in some areas 
for the nationwide field trial in 1951, but only 
as a third dose in conjunction with other lots. 
It was also used later in the summer and fall 
of that year in a separate study of infants and 
preschool children (13) during which it was 
discovered that, after this additional time of 
exposure to the merthiolate preservative, an 
unfortunate loss of antigenicity had occurred. 

For most of the children in the present 
studies, the poliomyelitis vaccine was adminis- 
tered according to the same schedule used in the 
1954 field trial; namely, 3 injections of 1.0 ml. 
each were given intramuscularly in the left del- 
toid muscle. The second injection was given 1 
week after the first. The third injection was 
given 5 weeks after the first. A small group 
of children, however, received only 2 inocula- 
tions. The second inoculation was given at an 
interval of 8 to 10 weeks after the first. 

When gamma globulin was used, it was ad- 


ministered intramuscularly in the gluteus maxi- 
mus in quantities of 0.28 ml. per pound of body 
weight. The globulin was from the same lot 
(lot 212) used in a previous study (4-) in which 
maximal levels of circulating antibodies 
were observed in 3 days and persisted for no 
longer than 3 weeks following this dosage. 

Passive-Active immunization 

In June 1954, 27 boys, ranging in age from 
S to 10 years, at the Wayne County Training 
School, Northville, Mich., volunteered for the 
study. First, blood specimens were taken, then 
the boys were weighed and inoculated with 
gamma globulin as described. Three days later 
they received the first of 3 injections of vaccine. 
Blood specimens were taken 2 weeks after the 
last inoculation, or 7 weeks after the first in- 
jection. The serums were separated and stored 
at 4° C. until tested. Neutralization tests were 
performed by mixing equal volumes of original 
serum dilutions of 1 : 4, 1 : 8, 1 : 10, 1 : 64, 1 : 256, 
and 1 : 1024 with the 3 types — type 1 (Ma- 
honey), type 2 (MEF-1), type 3 (Saukett) — 
of poliomyelitis virus calibrated to yield 100 
tissue culture doses per inoculum as calculated 
by the 50 percent endpoint method (TCD 50 ). 
After the virus-serum mixtures had been in- 
cubated for 1 hour at room temperature, they 
were placed in tubes containing cultures of 
HeLa cells and incubated at 37° C. Appropri- 
ate tissue, virus titration, and immune serum 
controls accompanied each test. Microscopic 


Figure 1. Serum antibody titer changes in 27 paired serums taken from Wayne County Training 
School boys before and after inoculation with gamma globulin and poliomyelitis vaccine. 
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evidence of cytopathogenicity was accented 
lack of neutralization 6pted as 

Tire serologic response of the children who 
ad been inoculated with gamma globulin 3 
days before the administration of the first dose! 
of poliomyelitis vaccine is shown in figure 1 
Tn this figure the numerals at the bottom rep- 
resent serum antibody levels before vaccina- 
tion, and the numerals at the left indicate the 
iters after vaccination. Thus, any circle be- 
low the diagonal line would represent a drop 
in titei ; any circle in the diagonal line of 
squares would indicate no change in titer, and 
any circle above the diagonal shows that the 
antibody titer has increased to the titer indi- 
cated on the coordinates. In spite of the small 
number of children studied, it is readily ap- 
parent that there was a marked increase in the 
serum antibody titer in most subjects as shown 
by the predominance of circles above the di- 


agonal line. The median response in the cliil- 
c 1 en w ith undetectable antibodies prior to im- 
munization was between 16-fold and 64-fold, 
vit i the more marked increase being observed 
against types 1 and 2 virus. 

Most of the postvaccine titers oi the children 
i demonstrable serum antibodies before 
vaccination reached the limit of the dilutions 
employed, namely 1 : 1024, and some oi the titers 
would undoubtedly have been higher had the 
dilutions been extended. The controls for this 
experiment are represented in the results that 
follow. 

Active Immunization 

In June 1954, So children hospitalized for 
tuberculosis in the May b my Sanatorium oi the 
etioit City Board of Health at Nor thville, 
Mich., were selected for study. These patients 
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ranged in ago from 1 to 12 years with a pre- 
dominance of children of 1 through 6 years. 
Most of the children had been nonambulatory 
for 6 months to a year. Blood specimens were 
first obtained from all ; then vaccine was admin- 
istered according to two schedules of 
inoculation. 

Forty-seven children received 3 injections of 
1 ml. intramuscularly at 0, 1, and 5 weeks, as 
given to the training school group after gamma 
globulin injections. Thirty-eight children, 
however, received only 2 inoculations at an in- 
terval of 3 to 10 weeks. Two weeks after the 
last injection, blood specimens were obtained 
from all the subjects again, and the serums 
were filed at 4° C. until tested. 

For purposes of clarification, the children re- 
ceiving 3 inoculations will be classified as be- 
longing to group A and those with only 2 in- 
oculations as group B. Five months after the 
first inoculation, blood specimens were taken 
from 21 group A and 25 group B subjects. 
Ten months after the start of the experiment, 


specimens were obtained again from 19 of the 
children (11 of group A and 8 of group B) 
who were still in the sanatorium, following 
which a booster inoculation of vaccine (lot 
E5721) was given, and blood specimens were 
taken 3 weeks later. These latter individuals, 
then, were children who had been studied over 
a period of approximately 1 year during which 
time 5 blood specimens had been obtained, be- 
fore and after primary and secondary inosula- 
tions. All serums were tested for neutralizing 
antibodies, as described previously. 

Figure 2 presents the serum antibody changes 
in the tuberculosis patients in Maybury Sana- 
torium after they received the primary inocula- 
tion of the vaccine. The upper part of the 
figure portrays the changes in the children 
who received 3 injections (group A), and the 
lower half shows the results for the group 
who received 2 injections. It will be seen that 
regardless of the serum antibody titer prior 
to vaccination, most of the subjects responded 
well. Very few persons failed to respond, and 


Figure 3. Group A — Composite results of antibody response to standard virus 
types after 3 injections of Salk vaccine, lot 309. 
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most of the failures are related to the type 3 
component of the vaccine. 

The data on the 47 children receiving 3 inocu- 
lations are reorganized as composite charts in 
figure 3, illustrating the development of demon- 
strable antibodies where none could be detected 
prior to vaccination and also portraying the 
results in the children who had antibodies be- 
fore vaccination. In each of the four charts 
the antibody levels before vaccination are shown 
on the left, and the levels 2 weeks after vac- 
cination are shown in the right-hand column. 
Thirty-two of the children were from 1 to 5 
years of age, and, with the exception of one 
12-year-old, the other 15 were from 6 to 9 years 
old. Thirteen children in the 1- to 5-year group 
had no demonstrable antibodies to any type of 
virus; 6 had antibodies to only 1 type; 9 had 
antibodies to 2 types, and only 4 had antibodies 
to all 3 types. Twenty-eight subjects were 
lacking in demonstrable antibodies to either 
one, two, or to all three types of virus, and the 


60 such instances with the titers obtained after 
vaccination are shown in the upper left por- 
tion of the composite chart (fig. 3). A median 
antibody titer of 16 was observed. This dupli- 
cates exactly the median antibody response to 
vaccine in the 10 subjects of tire 6- to 9-year 
age groups having 17 instances of no antibodies 
before vaccination although the younger age 
group appeared to have fewer antibodies ini- 
tially. In those individuals with measurable an- 
tibodies to a given type of virus, the increase 
in the 1- to 5-year age group from a median 
of 64 before vaccination to a median of 1)021 
after vaccination is again duplicated exactly 
in the older group. 

Figure 4 represents the composite results of 
antibody changes in children receiving only - 
injections of vaccine. Thirty of the subjects 
were from 1 to 5 years of age, and only 8 were 
from 6 to 12 years old. Eight children in the 1* 
to 5- year group had no demonstrable antibodies 
to any type of virus, 6 had antibodies to only 
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1 type, 11 had antibodies to 2 types, and only 
5 to all 3 types. The composite chart shows 
that, when antibodies were not present before 
vaccination, the median rise in homologous 
titers was eightfold. In the 22 children 1 to 
5 years old with 43 instances of demonstrable 
antibodies to virus (upper right of the chart) , 
the median homologous titers changed from 16 
before vaccination to 256 after vaccination, a 
16-fold increase. The number of children in 
the 6- to 12-year age group was too small for 
accurate analysis, hut the antibody increases 
in these few are obvious and of the same order. 

As mentioned previously, blood specimens 
were obtained from 46 subjects in the study 5 
months after the first inoculation of vaccine. 
Neutralization tests with these serums showed 
a median fall in antibody titer against all 3 
types of virus regardless of whether the chil- 
dren had received two or three inoculations. 
The decrease was most marked in the type 1 
antibodies and least in the type 3. The primary 
response to the latter had been less, however. 
This progressive decrease in measurable anti- 
body is further emphasized in figure 5, which 
shows the geometric mean of the antibody levels 
in a series of 5 serums taken over a period of 
almost a year in those subjects who received 3 
inoculations of vaccine at the times indicated 
by the first 3 arrows and a subsequent inocula- 
tion 10 months after the start of primary im- 
munization, as indicated by the single arrow. 

The tests revealed a good primary response 
to vaccination, followed by the gradual decline 
over the intervening 10 months to a point only 
slightly greater than that seen before vaccina- 
tion. The effect of the secondary inoculation 
m these children, however, was quite pro- 
nounced and might have been numerically 
greater had the test dilutions been extended 

Figure 5. Geometric mean of antibody level in 
19 tuberculous children {groups A and B, 
Maybury Sanatorium) bled 5 times during in- 
terval from before vaccination to after receiv- 
ing poliomyelitis booster injection. 



since many serums neutralized 100 TCD 60 
of virus at the highest dilution employed 
(1 : 1024) . The titers following the secondary 
vaccination in all children against all 3 types 
of virus were much higher than before vaccina- 
tion, and in many persons the increase ranged 
from less than 1 : 4 to greater than 1 : 1024. 

Discussion 

The extent of the serologic response in child- 
ren inoculated with gamma globulin 3 days 
prior to the first injection of poliomyelitis vac- 
cine proves definitely that this dosage, which 
is twice that usually administered to humans, 
does not interfere with the development of ac- 
tive, artificially stimulated antibodies. The 
titers induced in this study were judged to be 
more than adequate when compared with the 
titers obtained following vaccination in the 
field trial of 1954 and when compared more 
specifically with titers in tuberculosis patients 
receiving injections from the identical lot of 
vaccine, on the same schedule and at the same 
time. These antibody titers reflect the response 
to the vaccine itself and not the residual pas- 
sively acquired antibodies of the gamma globu- 
lin since previous studies with identical quan- 
tities of the same lot of gamma globulin in- 
jected in persons without previous antibody 
showed that only very low titers of antibody 
not exceeding 1 : 4 could be detected and then 
for a period not more than 3 weeks after injec- 
tion. Thus, the conclusion is inescapable that 
poliomyelitis vaccine is capable of inducing 
the formation of antibodies quite uninfluenced 
by the presence of circulating artificially ac- 
quired antibodies. This observation has im- 
portance in view of the possible epidemiological 
circumstances which might indicate the ad- 
visability of a course of passive-active immuni- 
zation in human beings. 

The results of vaccinating patients hospital- 
ized for tuberculosis not only serve to control 
the above l-esults inasmuch as the lot of vaccine 
and the schedule of inoculation were the same 
but also illustrate the immunological response 
to a virus vaccine in nonambulatory persons 
infected with a debilitating bacterial disease. 
The 16-fold response to primary vaccination 
regardless of the existence of demonstrable an- 
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tiboclies befoie inoculation sliows that children 
hospitalized for tuberculosis are equally as good 
subjects for immunization as are normal chil- 
dren. In fact, the importance of immunizing 
institutionalized peisons is emphasized by the 
fiequency with which epidemics have occurred 
under such conditions. In this very hospital, 
12 cases of poliomyelitis occurred among 80 
ohildien in 1932, 2 yeais prior to this study. 

As expected, there appealed to be no corre- 
lation whatsoever between the individual anti- 
body responses and the cliaiacter or extent of 
the tuberculosis. Furthermoie, the response 
of the young children between 1 and 5 years 
of age was judged as good as that of the older 
childien legaidless of whether they leeeived 
2 or 3 inoculations of vaccine. This important 
observation of the efficacy of vaccine in the 
younger age group is a forerunner of more ex- 
tensive data representing studies in infants and 
piescliool children (IS) to be published soon 
from this laboratory. 

The gradual deciease in antibody titer during 
the period following primary vaccination has 
been described elsewhere (1^-16 ) , but the 
sharp booster effect of subsequent inoculations 
in the individuals in this study not only demon- 
strates the beneficial effect of the booster but 
suggests strongly that, regardless of the level 
of demonstrable antibodies at that time, sig- 
nificant immunization did persist after the 
primary stimulation. 


Summary 

The seiologic response of children inoculated 
with gamma globulin 3 days prior to active im- 
munization with poliomyelitis vaccine was 
measured by the virus laboratory, University of 
Michigan School of Public Health. The con- 
sistent rise in antibody titer in the children hi 
the study demonstrates that passive immuniza- 
tion of this extent has no suppiessive effect on 
the individual’s response to the vaccine. 

The vaccination of childien hospitalized for 


tuberculosis resulted in antibody levels consist- 
ent with the response of normal childien and 
indicated that immunization of tuberculous 
individuals should be practiced. The effect of 

2 inoculations was equally as good as that of 

3 injections, and no significant difference was 


observed m the lesponse of 1- to 5-y eai old 
children as compaied with that of older clul- 
dien, 6 to 12 years of age. 

The booster effect of secondary vaccination 
almost 1 year later is demolish ated and 
discussed. 
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Increase in Nuclear Reactors 

The number and. heat capacity of nuclear reactors in the United 
States, used to generate electric power, will increase predictably, 
according to the Division of Sanitary Engineering Services, Public 
Health Service. There will be a parallel increase in the quantity of 
radioactive byproducts, it is said, with a corresponding need for pro- 
tective practices. 

The first reactor began' operation in 1942. By the end of 1955, 
there were 22 reactors in operation, with a heat capacity of 100 mega- 
watts. As of February 1956, approximately 40 nuclear reactors, about 
one-half of which are for the production of nuclear power, were in 
some stage of design or construction. Seven new reactors, with a heat 
capacity of 90 megawatts, are expected to begin operation during 
1956. 

Badioactive wastes from reactors must be segregated or diluted to 
tolerable concentrations. At present, underground storage and ocean 
burial are among the methods used or proposed for segregation. Both 
the economy and the adequacy of these methods are under continuing 
investigation in anticipation of the probable increase in volume of 
radioactive wastes. 

It is estimated that nuclear power plants completed during 1964 
alone will have a power level exceeding 2.25 X 10 c kilowatts, producing 
wastes each year of 3.3 X 10 10 gallons containing 10 millicuries per gal- 
lon. An indication of the magnitude of this activity is that the entire 
flow of the Mississippi Kiver would not be sufficient to dilute to per- 
missible concentrations the fission products from these plants. Such 
a method of dilution, of course, is obviously least likely to be used. 
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Hospital Problems of Mass Evacuation 

By HAROLD M. ERICKSON, M.D. 


H OSPITALS, particularly those in target 
areas to be evacuated, have one of the most 
important and yet most complex roles of any 
group in civil defense. Removal of persons 
who are ill or who are recovering from injury 
is obviously a much more difficult job than mov- 
ing able-bodied persons. This, however, is 
not the only problem of the hospital. Arrange- 
ments must be made for continued care of hos- 
pital patients either in expanded hospitals at 
a relatively safe distance from the civil defense 
impact area or in an emergency hospital. 
Either or both must be established by the hos- 
pital staff with the aid of whatever mobile hos- 
pital teams might be available. 

Hatural disasters as well as manmade dis- 
asters may require mass evacuation. Fire, 
flood, earthquakes, tornadoes, and hurricanes 
are always with us. One can scarcely pick up 
a newspaper or turn on a news broadcast with- 
out hearing of a disaster some place in the 
world. 

No hospital is free from the possibility of 
having to evacuate, and, certainly, every hos- 
pital may be involved with the care of patients 
who have been evacuated or with those who be- 
come ill or are injured during an evacuation. 

During “operation greenlight,” a practice 
evacuation in Portland,' Oreg., in 1955, 100,000 
persons were evacuated from the downtown 
area in 34 minutes. This shows what can be 
accomplished through careful, advance plan- 
ning But it was not a test for Portland hos- 
pitals since none of them were evacuated. 


Dr Erickson, Oregon State health officer, delivered 
this paper at a meeting of the Oregon Association of 
Hospitals in October 1955 at Gearhart, Oreg. 


Imagine a real alert at 3 :00 o’clock in the 
morning instead of 3 :00 in the afternoon, with 
a howling wind and heavy rain falling and 
darkness blanketing the area. What would 
happen at the hospital ? Most of the Portland 
hospital administrators would probably be at 
their homes fast asleep. On awakening, what 
would be the administrator’s first thought! 
Could he reach the hospital ? If not, who would 
be in charge? Is there a plan for evacuation 
that is well known to all of the staff, or would 
chaos develop and removal of patients be im- 
possible because there had been no advance 
planning? 

An evacuation experienced in Oregon during 
the Vanport flood in 1948 will illustrate what 
can happen in a disaster. F ortunately, the V im- 
port Hospital had been evacuated in advance, 
but some 15,000 to 20,000 people were still 
housed in Vanport on that Memorial Day af- 
ternoon. In Portland, adjacent to Vanport, 
several of the Bed Cross staff members and I 
were in the offices of the Multnomah County 
Chapter of the American Bed Cross planning 
the evacuation of Vanport. The weather was 
ideal. At 4 :00 p. m. our planning was inter- 
rupted by word that a railroad fill, holding 
off the flood waters of the Columbia River, had 
given way, and the city of Vanport, built to 
house 40,000 to 50,000 people, was being en- 
gulfed by a flood of water. 

Pandemonium soon broke loose in the chap- 
ter offices. Telephone lines were completely 
blocked by incoming calls. Volunteers jammed 
the offices. The first thought of the chapters 
medical department was of infants and smal 
children. Milk and baby food were ordered 
through the chapter, but we were helpless to 
do much more without communications. 

The director of the medical department and 
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I walked to the oflices of the Oregon State 
Board of Health a few blocks away. In a 
short time we had a large number of the health 
department staff on duty. A switchboard oper- 
ator and eight trunk telephone lines were avail- 
able to us, but we could not make eilicient use 
of them because we had no communication 
with the Multnomah County Chapter, and we 
finally went back to that office. There we 
learned that a. request had come through for 
20 physicians to report in the neighborhood 
of Vanport. We did get calls through to a 
number of doctors, but to this day I do not 
know whether they were able to reach the area 
since the streets and highways in the vicinity, 
we learned later, were completely blocked both 
by cars that were fortunate enough to get out 
of Vanport and by sightseers and others try- 
ing to reach the scene. In the excitement, it 
took only one or two stalled cars to block the 
limited number of roads out of Vanport. Hun- 
dreds of cars were completely flooded over ; two- 
story houses were washed hundreds of feet off 
their foundations — many of them collapsed. 
But fortunately, only 19 persons lost their lives. 
There were very few, if any, injured. 

At 10:30 that evening the milk and baby 
food we had ordered were available for delivery 
to the shelters. Two nurses and I were desig- 
nated to make the rounds of the some 20 shel- 
ters within Portland. That was an enlighten- 
ing experience. As we reached the various 
shelters, we found in most instances that babies 
as well as other evacuees had been fed. People 
were lined up for blocks near the shelters — not 
to receive aid but to offer blankets, clothing, 
food, and their own homes for housing the evac- 
uees. During the first 2 or 3 days, irrespective 
of race, the majority of the evacuees were housed 
m private homes. One school was designated 
for the care of infants and children who needed 
special medical and nursing supervision. A 
number of children had measles and there were 
other illnesses. One outbreak of food poisoning 
resulted from hasty preparation of sandwiches 
and lack of refrigeration facilities in one of 
the shelters. 

In brief, during the first few hours commu- 
nications and transportation broke down, 
and the residents of the area were entirely 
dependent on their own resources. From this 


experience, 1 believe we can rely to a great ex- 
tent on the ingenuity of people and on volun- 
teers if a disaster is not too great. In this 
instance, a population of less than 20,000 had 
all the resources of Portland, a large city of 
more than 350,000, to give aid. After 48 hours, 
the American Bed Cross, Portland Housing 
Authority, and many governmental and volun- 
teer agencies together did an outstanding job of 
rehabilitation. 

In Hew Jersey, the experience of the Perth 
Amboy General Hospital in two disasters is 
worth review ( 1 - 3 ). Hospital officials met the 
first, a munitions explosion on four lighters 
at the South Amboy docks in 1950, with 
a plan for emergency accident patients, 
drawn up the month before. The plan 
worked moderately well, and, with its flaws 
remedied, the hospital was really prepared for 
the second disaster, a railroad wreck in 1951. 

Certainly we can profit from experiences in 
disaster, particularly from the experiences of 
hospital administrators ( 1 - 8 ) . In the hospital 
reports, one statement appears time and again : 
“Advance planning for disaster is essential if 
unnecessary loss of life is to be prevented and 
the needs of patients are to be taken care of in 
an emergency ; there is no substitute for advance 
planning. 

In an evacuation of the Portland metropoli- 
tan area, as in any other city the same size, 
500,000 persons would have to be moved out. 
Portland hospitals would have to transport 
some 3,000 patients; 1,300 of these would be sur- 
gical cases and 300 serious medical cases. There 
would be approximately 100 obstetrical cases, 
150 newborn infants, and perhaps 10 or more 
premature babies that would require special 
care. In addition to these, a portion of the 
2,500 persons who become ill each day would 
require hospitalization and would have to be 
cared for. It is estimated that at least 5,000 
persons would require first aid or even hospital 
care as a result of injuries incurred during the 
evacuation. An additional 3,000 to 4,000 beds 
would be needed. All of the supplies and 
equipment would have to be provided locally, 
at least during the first 24 hours or so until the 
hospital supplies stockpiled by the Federal 
Civil Defense Administration could be made 
available. 
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The Questions 


What then are some of the specific problems 
faced by the hospital administrator? Getting 
back to the warning at 3 : 00 a. m. on a stormy 
night, with 4 to 6 hours expected before an at- 
tack, problems would be; 

1. How will staff members be notified? 
Which ones should be called and who should 
notify them? 

2. Which patients are to be evacuated and 
which must be left because they are in too criti- 
cal a condition to be moved? 

3. Where will the critical patients be moved 
to in the hospital? 

4. Who will be left in attendance? 

5. Where will the patients that are being 
evacuated be transported to ? 

6. Which patients will walk out of the hos- 
pitals and by what route? Where do they re- 
port? Who directs their leaving? 

7. Will helpless patients be moved by 
stretcher, litters, or wheelchairs, or will beds 
be moved ? 

S. Who accompanies the patient? 

9. If power fails, is there provision for 
emergency lighting? What substitutes are 
there for power ? 

10. How do we avert panic? 

11. Who sets up the temporary hospital, if 
that is necessary? 

12. Where will supplies and equipment be 
obtained? Where will staff be obtained? 

18. How will the staff and patients be fed? 

14. What sanitation facilities will be used l 

15. What records are essential? 

16. How will relatives and other interested 
persons be notified ? 

17. Will mortuary services be available? 
How will the dead be cared for? 

18. Who will assume responsibility for vari- 
ous activities if key persons are not available? 

19. Can volunteers be used ? 

These are some of the questions the adminis- 


tor of the hospital in the evacuation area 
!uld face. The hospital outside of the im- 
c t area would have additional problems. 
Administrators of the receiving hospitals may 
warned that patients are being brought to 
eir hospitals. Without prior planning, how- 
er their first knowledge of evacuation might 


be on the arrival of patients. These hospital 
administrators would face additional problems; 

1. How will traffic be controlled outside the 
hospital and inside the hospital ? 

2. Where are the keys to the various services? 

3. What areas of the nonevacuated hospital 
are to be used for the screening of patients, first 
aid, additional surgeries, wards, and other ncces- 
sary emergency services? 

4. Are additional hospital supplies and equip- 
ment available? If so, where? flow will they 
be obtained ? How transported ? 

5. Where can additional blood and blood plas- 
ma be obtained in an emergency? 

C. What will be done about supplies and 
equipment that are offered to the hospital? 

7. How will relatives, visitors, and the press 
be handled? 

S. How will admissions and discharges of 
patients be handled and recorded ? 

9. Will orderlies and housekeeping personnel 
as well as other key personnel have transporta- 
tion to the hospital ? 

10. Will staff members and .pretrained volun- 
teers have personal identification to allow pas- 
sage through road blocks and guarded centers? 

I’m sure that hospital administrators will 
think of many more questions that need an- 
swers. We all realize that order or chaos in 
an emergency will depend on whether or not 
these questions have been considered and plans 
made in advance. Again, and we cannot em- 
phasize it too often, advance planning is a 
must. 

Planning Principles 

What are some of the principles of planning? 
Briefly outlined, they are: 

1. Anticipate the worst possible disaster that 
might strike the hospital without completely 
destroying it and plan for this. The resulting 
plan will enable the staff to handle lesser dis- 
asters more effectively. 

2. Cooperative planning is best. Bring as 
many hospital staff members as possible, inclu( 
ing the medical staff, into the planning- Form- 
ing the nucleus of the planning group may & 
the hospital administrator, the medical chief of 
staff, and the director of nurses. A trained 
public health worker might be invited to join 
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this group. Other stall' members can be called 
upon when planning in specific services is re- 
quired. 

3. Develop a simple and flexible plan. You 
cannot plan for every disaster, but a simple, 
flexible plan can bo easily modified as the exi- 
gency demands. 

4. Correlate the hospital plan with that of 
the local civil defense agency, fire department, 
police department, health department, and other 
agencies that might be concerned. 

5. Plan for communications. Arrange for 
messenger service and two-way radio as substi- 
tutes for the telephone, if it should be out, and 
have a battery-operated radio set available. In 
planning notification of staff members, remem- 
ber that the switchboard operator can call only 
a limited number of persons. Chain-type call- . 
ing has proved of value. 

6. Provide for emergency lighting, water 
supply, and sanitation facilities. 

7. Consider making available a helicopter 
landing strip at the hospital or nearby. 

8. In stocking supplies, some hospitals that 
have experienced disasters planned initially on 
having at least 1 month of supplies on hand. 
Now, the same hospitals are planning on 2 to 
3 months of supplies, which they believe will 
take care of the average disaster. The issu- 
ance of moderate amounts of supplies during 
the emergency and moving them in boxes has 
been of value in conservation. Get information 
on reserve medical supplies and equipment 
available from other hospitals or medical fa- 
cilities in a nearby area. 

9. Keys labeled for all essential parts of the 
hospital and placed together in a locked box 
that is to be opened only in an emergency has 
been a demonstrated aid. 

10. Decide on essential records, their prepa- 
ration, and routing. Designate a responsible 
staff member and alternates to list daily evacu- 
able and nonevacuable patients. 

11. Arrange for emergency mortuary serv- 
ices. 

12. A list of volunteers should be considered. 
It has been pointed out, however, that unless the 
volunteers are recruited in advance and trained 
and oriented as to their function in a disaster, 
they may be of little use. They may, in fact, be 
a handicap. 


13. Plan emergency housing and feeding for 
the stall, including volunteers. Determine 
source of food supplies. 

14. Assign in writing responsibilities, duties, 
and priorities of functions to each staff member 
and pretrained volunteer, designating as many 
as five alternates for each key position. 

15. Avert panic. Psychiatrists tell us that 
the best way to prevent panic is to give everyone 
concerned a job to do, familiarize him with the 
job, and let him do it in the disaster. Combat- 
ing rumors and giving people an opportunity 
to discuss their fears and problems is the best 
approach to psychiatric first aid. 

16. Have a check list. Be sure that all de- 
tails have been considered. 

17. Familiarize the entire hospital staff with 
the plan. 

18. Conduct realistic exercises that are as 
complete as possible. 

19. Review the disaster plan and amend it as 
needed. 

These are some of the general principles — a 
skeleton outline to be enlarged upon and filled 
in with many administrative details. 

To quote from a conclusion reached at a recent 
meeting in Chicago called to plan for disaster 
in schools: “Manmade disaster may come and 
go, but natural disaster is always with us; let’s 
be prepared.” 
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The Biology ol Northern Mosquitoes 

By W. C. FROHNE, Ph.D. 


I N the last 10 years, northern Canada and 
Alaska, the continent’s northwestern de- 
fense front, have witnessed a construction boom. 
In this mosquito-infested arctic wilderness, 
military bastions, power dams, and metallurgi- 
cal plants are being erected, and oil fields and 
mines are being developed. A major handicap 
to this growth has been the seasonal swarming 
of mosquitoes. 

Both the Canadian and United States Gov- 
ernments have directed scientific studies of 
these insects to establish their importance to 
public health and to improve the contributions 
of entomology to polar medicine. 

Canadian entomologists and personnel of the 
Arctic Health Research Center have pushed 
back the frontiers of Alaskan insect lore and 
have provided basic biological contributions to 
knowledge of mosquitoes. A few years ago 
they discovered a hitherto unrecognized type of 
life cycle characteristic of many arctic mosqui- 
toes. This discovery will serve, in conjunction 
with another well-known cycle, as a framework 
for this discussion. 

The role of the northern biting Diptera, in- 
cluding mosquitoes, as disease vectors is largely 
unexplored. No one has undertaken even a pio- 
neering general survey of pathogens asso- 
ciated with northern mosquitoes. Polar medi- 
cal entomology today is reminiscent of the 
status of tropical medical entomology GO years 
a<r 0 . However, studies of mosquito-borne en- 
cephalitis are progressing in Saskatchewan. 

In Sweden, Aedes cinerem, a mosquito abun- 


h Fro hne is chief , Entomology Activities, Arctic 
lealth Research Center, Public Health Sermce, An- 
•horage, Alaska. 


dant in Alaska as well, was recently shown to 
spread tularemia. Also, in subarctic Siberia, 
Russians have demonstrated that mosquitoes 
transmit malaria and Japanese B encephalitis. 

Research on disease agents associated with 
man and mosquitoes in the far north might re- 
veal important pathogenic counterparts to 
•those in temperate and tropical zones, includ- 
ing many only recently detected. However, at 
present, northern Diptera are regarded pri- 
marily as biting, bloodsucking pests. 

Northern Biting Insects 

In Alaska and other northern countries, the 
Diptera include the most offensive insect spe- 
cies. Of all bloodsuckers, the more than two 
dozen mosquito species are the worst. 

We omit lesser offenders, of which the major 
groups are: (a) Heleidae, punkies or no-see- 
ums, about 12 species, half of them undescribed, 
of the genus Culicoides ; (5) Simuliidae, or 
blaekflies, of 36 described species; (c) Lepti- 
dae, or snipeflies, 2 redoubtable, little-known 
species of Symphoromyia resembling horse- 
flies; (d) Tabanidae, horseflies and deerflies, an 

uncertain number of forms, perhaps 20. Like 
the better known mosquitoes, the punkies and 
flies are important because the females bite 
man. 


Need for Mosquito Control 

Following the lead of military medicine, and 
especially the counsel of the late Dr. Joseph 
Mountm of the Public Health Service, health 
workers accept mosquito abatement as adju- 
vant jmblic health. Culicidology is one of the 
acknowledged health sciences. 

During Alaska's summer, hordes of mosqui- 
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This welcome article brings together diverse in- 
formation, some of it quite new, about the insect 
fauna of the far north, more information than has 
been assembled in one place before. It also high- 
lights the paucity of our knowledge about these 
species, which are such powerful deterrents to the de- 
velopment of Alaska and which must be subdued 
if the natural resources of that vast land are to be 
exploited. 

Virtually nothing is known about the disease- 
vectoring potentialities of arctic biting insects. In- 
deed, little has been learned about their feeding 
habits. It seems unlikely that the insects could 
transmit disease unless they engorged with blood 
at least twice, with the last feeding upon man. 
Single broodedness seems to be the rule among the 
northern mosquitoes. This suggests the probability 
of single feedings. Yet some of the mosquitoes live 
more than a year, and it would seem necessary for 
them to have more than one blood meal to sustain 


normal metabolic activities even though much of 
the time is spent in hibernation. Probably many, 
if not all, hematophagous species do feed more than 
once. 

But whether these creatures spread disease from 
lower animals to man, or from man to man, or 
whether they have nothing whatever to do with 
spreading disease, their overpowering numbers and 
vicious biting habits make insect control an almost 
necessary prelude to land development. To imply 
that they are unimportant from a health standpoint 
simply hecause they are not known to transmit in- 
fectious organisms is to discredit the basic tenet of 
the World Health Organization Charter. Thus, in- 
sect control becomes an essential function of health 
organizations in bringing about relief from severe 
insect pestiferousness. 

— By Justin M. Andrews, Sc.D., associate chiej for 
program, Bureau of State Services, Public Health 
Service. 


toes attack every exposed warm-blooded ani- 
mal. Certain mammals, for example the cari- 
bou, make long annual migrations to escape 
them. As for man, it may well be that mos- 
quitoes more than maladies have impeded set- 
tlement of the vast and beautiful Alaskan cen- 
tral valleys blessed with tisli, timber, and culti- 
vable soil. 

In accordance with an ecologic principle 
that toward the poles species increase quantita- 
tively but decrease qualitatively, myriads of 
mosquitoes of a few arctic kinds attain densi- 
ties rarely approached in warmer parts of the 
world. Afan survives the polar winter by pro- 
tecting himself from frost, the summer, only 
by antimosquito measures. Evidently, scien- 
tific control of arctic mosquito pests is needed 
to facilitate orderly development of Alaskan 
resources. 

Life Cycle Types 

To compare arctic mosquitoes with those in 
warmer latitudes, it is unnecessary to present 
the customary annotated list introducing the 
20 -odd Aedes , a or 0 Gulheta , 1 Anopheles , and 1 
Cule .<> which comprise the Alaskan mosquito 


fauna. Someone might be misled by apparent 
similarities of the Alaskan assemblage of spe- 
cies to stateside lists. The Alaskan list is a 
selected biota of peculiarly cold-tolerant forms. 
All belong to one or the other of two dissimilar 
types of northern life cycles. 

Alaskan mosquitoes are invariably single 
brooded; there is but one generation per year. 
The three many-brooded life cycles characteris- 
tic of almost all mosquitoes of the United States 
do not occur at all, so far as is known, in the 
Territory. 

The members of a life cycle type resemble 
each other in essential habits, but the species 
do not necessarily belong to the same genus. 
However, one of the northern life cycles does 
comprise all the species of Aedes. The other 
includes a taxonomic miscellany of the three 
other genera. It is sound ecology and helpful 
toward understanding their biologies to classify 
the mosquitoes by life cycle type rather than to 
view them as a list of scientific names. 

The Culiseta impatiem type of life cycle was 
recognized as new, by the Arctic Health Re- 
search Center laboratory, from the peculiar 
habits of the long-lived females of a captive 
colony, the first such colony of northern mos- 
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q.utoes ^be estabH.shed ( 1 ). It was designated 
tlie C .impatiens type when single broodedness 
and obligatory hibernation of the female, a new 
combination, were proved. No temperate or 

clesSed m0SqiUt ° bi ° l0gieS ^ tWs have *een 

li h™*. * Ut } l0V8 have ^served the nonbiting 
ab.t of first-season females, others the vicious- 
7 0i seco »d-season hibernators of this species 

contrfi; r Ult the literature is cl «tte.-ed with’ 
pest >y ap P raiSills of O. impatiens as a 

rJfl "T f b J i0 " S> from oth envise puzzling 
data, that Cult set. a alaskaensis , as well as 

vnJ'S' rf 0pt fV f nd ° U7 ™’ Sha - 

tipe of life eye e (5). I„ this cycle the habits 
of females are sharply divided between the two 

^mmei.theyHve. Courtship and mating ta^ 

place the first summer, engorgement and ovi- 
positwn the second. An adult Q. impatiens fe- 
ale survives 10 or 12 months. After mating, 
emales find shelter for diapause. This rest 
period of estivation and hibernation lasts as 
ong as 10 months in nature; it is as brief as 
3 A or 4 months in the laboratory colony where 
it ends abruptly with many females spontane- 
ously rousing to seek blood. 

formally, the blood lust appears concomi- 
tantly with increasing light in early spriim 
and the hibernators will bite at near freezing 
temperatures in order to develop and lay the 
egg rafts about 2 weeks later. The comparable 
preoviposition period of C. alaskaensis , how- 
ever, averages much longer, 32.1 days. In both 
instances the preoviposition periods are un- 
precedentedly extended as contrasted with those 
of temperate zone mosquitoes. Culiseta in- 
ornata of the northern United States requires 
only 5.3 days (3). Many tropical Anopheles 
actually engorge, develop, and lay eggs all 
within a 24-liour period. 

The preoviposition periods of C. impatiens 
and C. alaskaensis were not curtailed under ex- 
perimental conditions at temperatures above 
20° C. Such abnormal warmth merely caused 
excessive mortality. Eggs, larvae, and pupae 
of forms subject to the G. impatiens cycle de- 
velop without diapause in relatively warm per- 
manent or semipermanent waters. 

Another cycle characteristic of all Alaskan 
northern Aecles was made known by Wesenberg- 


mted t 35 } ' eai ' S llg ° (4) - He desi S- 

lated it the A. cmereus cycle. Hibernation 

takes place m the egg, and all the forms are 
ob iga ordy single brooded. Larvae, and some- 
tunes the pupae, tolerate cold well. Aedes com- 
munis, for instance, can develop normally in 
water as cold as 2°-3° C. Females of this type 
ni.ite, engorge, and oviposit within a few weeks 
after emergence in May or June. Eggs are laid 
in drying basins of vernal pools or along the 
dried margins of less transient standing waters. 

Cold Resistance 

Pi onounced cold resistance characterizes win- 
ter and spring stages of northern mosquitoes, 
namely, the eggs of Aedes and the adult females 
of other genera. At these stages the pests with- 
stand months of heavy frost and the fluctuat- 
ing temperatures of spring breakup. Activities 
of the adult hibernators are also surprisingly 
independent of moderate cold above freezing. 
C. impatiens females have been observed in 
January and February frisking on the wing 
and resting on the snow. 

However, specific differences of degree of 
cold tolerance significantly distinguish the less 
adapted stages in both cycles. The score or so 
of Aedes can be arranged naturally in serial 
order based on water temperatures typical for 
a critical advance in stage: (a) temperatures 
at which the eggs hatch ; (£>) temperatures char- 
acteristic of mass pupation ; (c) the seasonal, 
order of appearance of the species on the wing. 
Whether the criteria used be (a), ( b ), or (c), 
the resulting arrangement is practically the 
same. Larvae of the earliest species may pre- 
cede the latest in subarctic Alaska by 2 months 
(o). Thus the observer clips the former from 
bleak snow-melt joools after cracking the ice 
cover of the preceding night, whereas he en- 
counters the latter during the bright, warm 
day's of lush new foliage in early' summer. 

However, survey's which classify mosquito 
species according to breeding area, region, and 
elevation rather than by' collection data are par- 
ticularly instructive. Lumped records for a 
given species from different habitats may be de- 
ceptive where there is thermal individuality 
dependent on size, exposure, source, and depth 
of breeding waters as well as their altitude and 
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latitude. Unexpected contrasts in optimal tem- 
perature ranges sometimes isolate the most 
closely related species. For example, A. com- 
munis, one of the earliest larvae thriving in the 
lowest temperature range is nevertheless close 
taxonomieally to Aedes pionips , a late warm- 
water larva. Larvae of all forms manifesting 
the 0. impatiens cycle presumably never toler- 
ate cold as well as any of the Aedes, and larval 
cold tolerance is thus closely bound up with life 
cycle type. Cold tolerance and cycle type are 
not only implicated in larval habitat preference, 
but also in geographic distribution (6’). 

Distribution 

Geographers define arctic, subarctic, and tem- 
perate regions by physical criteria stressing 
winter cold and latitude, such as January iso- 
therms and distribution of permafrost. To ex- 
plain insect distribution in Alaska, zoogeog- 
raphers must emphasize vegetation types and 
warmth during the all-important summer. 
Otherwise the terms arctic, subarctic, and tem- 
perate have practically no meaning. 

The Territory is mountainous, and alpine 
arctic islands above the low timber line at 1,500- 
2,000 feet are strewn helter-skelter over tem- 
perate and subarctic regions. Moreover, with- 
out regard to elevation, there are vast remnant 
glaciers of the Pleistocene ice sheets which chill 
“temperate” southeastern Alaska. (These ice 
sheets never covered the arctic and melted in 
most of the subarctic at the time they receded 
from the northern United States about 5,000 
years ago.) 

For example, although southeastern Alaska 
is designated “temperate” because of the mild 
winter climate, its cool summers limit the fauna 
to hardy forms. In the warmer subarctic, 
where maximum summer temperatures are 90°- 
100° F., southerly species, such as sun-loving 
Anopheles occur. Finally, “arctic” treeless 
tundra extends far into the subarctic in western 
Alaska and merges with the Aleutian grass- 
lands at the latitude of temperate southeastern 
Alaska. 

In the arctic there are wooded valleys of 
spruce, willow, and birch representing to the 
biologist simply subarctic inclusions compar- 
able to the arctic alpine inclusions. In fact, 


the “hemiarctic” zone proposed by Bousseau, 
which means demarcation between arctic and 
subarctic, may constitute a broad band of 
transitional parkland (7). 

Trees are an important part of the environ- 
ment to mosquitoes. Culicidologists con- 
veniently designate forest forms “woods” 
mosquitoes. Species of open country are 
“tundra” or “prairie” mosquitoes. There is a 
sound ecologic basis for the practice. As more 
is learned about the distribution of northern 
mosquitoes in forest or treeless areas, apparent 
contradictions are l’esolved. It is essential to 
stress local habitats and to soft-pedal climatic 
regions for progress in understanding distribu- 
tion. Nevertheless, interesting contrasts of 
arctic, subarctic, and temperate lists of mosqui- 
toes may be made with reference to their quali- 
tative and quantitative compositions, biologies, 
seasonal histories, and the practical importance 
of some species as pests. 

Arctic Fauna 

Several excessively abundant so-called dark- 
legged species of Aedes, especially communis 
and tundra forms of the punctor complex, ai’e 
the most important arctic mosquitoes (8, 9). 
When Culiseta occur at all there they are scarce 
and restricted to wooded valleys. Gulex and 
Anopheles are absent, and airy importance of 
the O. impatiens type of life cycle is academic 
in the arctic. For this reason, too, the mosqui- 
to-biting season lasts less than a month, even 
though at peak it is probably the most intense 
in the world. 

Subarctic Fauna 

The rich and varied subarctic mosquito fauna 
contains about 2 dozen species belonging to both 
of the northern types of single-brooded life 
cycles. The very large Culiseta pests of early 
spring are joined during May and June by 8 
or 9 small dark-legged Aedes and later further 
reinforced and replaced by about as many, typi- 
cally larger, banded-legged kinds. Two retir- 
ing and local Anopheles and Gulex species at 
their northern limits emerge in midsummer. 
Over vast areas the mosquito-biting season ex- 
tends from late April to early August, or nearly 
4 months. Mosquito densities are high in the 
interior valleys and locally along the coast at 
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mouths of streams, causing severe pest problems 
in the fiat areas most desirable for human habi- 
tation. 

Temperate Fauna 

The so-called temperate southeastern Alas- 
kan mosquito fauna is rather similar to the sub- 
arctic list shortened to a dozen species (JO). 
O. impatiens appears early (March) in hordes. 
G. alaskaensis occurs only as far south as Haines, 
the northern gateway to southeastern Alaska 
and the sole locality in the region for Cut ex. 
Anopheles is absent, too, so far as known. In 
compensation, two Californian species of Cull- 
seta, incident and maccrackenae , have entered 
from the south. Either species may pursue a 
temperate zone life cycle; be multibrooded or 
have larval hibernation. Unfortunately, both 
species are rare and their biologies uncertain in 
Alaska. 

The mosquito-biting season in southeastern 
Alaska is approximately 5 months, but pest 
problems are markedly local and are almost al- 
ways due to forms of the A. punctor complex, 
for example, Aedes pu net odes, a salt marsh 
breeder. The dark-legged species with, of 
course, the A. cinereus cycle, thus so predomi- 
nate that southeastern Alaskan mosquitoes, both 
taxonomically and biologically, resemble the 
arctic and subarctic faunas rather than typical 
temperate zone mosquito faunas. 

Mosquitoes of all three life zones in Alaska 
are different from most stateside mosquitoes, 
but as they have a great deal in common, 
it seems logical that they be studied and con- 
trolled from a central headquarters in subarctic 
Alaska. 


Larval Habitats 

Definition of the typical larval habitats of 
insects harmful in adult stages facilitates fur- 
ther biological study and makes species sanita- 
tion feasible. As an extreme example, for many 
years Alaskan entomologists have been stymied 
in studies of the common snipefly pest, Sijm- 
phoromyia atripes. They could not find its 
breedhm places, immature stages, or the males. 
In 1955, however, the first newly hatched Alas- 
kan Syinphoroimjia- appeared in emergence 
traps put out in mountain meadows for sam- 
pSSriph* insects. It is «t lo» g l.«t reasonable 


to anticipate progress in learning the biology 
and planning the suppression of snipeflies. = 
lu the main, the most harmful Alaskan mos- 
quitoes worthy of special suppression measures 
include A. punctor forms, communis, impigtr, 
excrucians , fitchii , intrudens , diantaem, and G. 
impatiens and C. alaskaensis. It is difficult to 
be objective quantitatively about culieine larval 
populations; the common forms are usually 
listed for the sake of completeness from a wide 
variety of marginal atypical habitats. How- 
ever, only favorable habitats, where a species 
is so abundant as to cause concern, ought to be 
considered typical. By reasoning so, at any 
rate, it has been possible for entomologists to 
characterize the habitat of each Alaskan mos- 
quito, for all practical purposes. Several repre- 
sentative examples of Alaskan mosquito habi- 
tats have been described in detail elsewhere (11- 
13). 

Quaking Bogs 

Public Health Service entomologists have 
shown that Drepanocladus-Care x quaking bogs 
are the preferred larval habitat of only one 
Alaskan Aedes (11). In his northern Michi- 
gan sphagnum mat-mosquito study, Irwin (11) 
reported a perplexing wiggler resembling A. 
diantaeus. The new species was described by 
Smith (13), who discovered it in a Massachu- 
setts quaking bog, and named Aedes pseudodi- 
antaeus (now called Aedes decticus). It is now 
practicable to study the biology of A. decticus 
where it abounds in Alaskan quaking bogs. 

Permanent and Semipermanent TI titers 

The characteristic mosquitoes of weedy lake- 
shores and permanent ponds in Alaska are An- 
opheles and Cut ex. Their specific environ- 
mental requirements differ markedly, neverthe- 
less. The sun-loving Anopheles occurs in the 
open, and especially in warmer water than the 
shade-loving C'ulex which hides in clumps o 
Carex and other sedges. 

Dystrophic ponds within bogs are the pre- 
ferred habitat of C. impatiens and C. alaskaen- 
sis. However, the CL impatiens female deposits 
her raft freely 7 on the open water of weedless 
basins whereas C. alaskaensis oviposits chiefly 
within dense clumps of dead Carex. Conse- 
quently it is feasible to predict, in regions where 
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both species occur, which larva will predominate 
in a particular pond. Culiseta morsitans also 
breeds in pondlike bog inclusions but primarily 
in senescent bogs of the Sphagn urn- Led um-\ 
Pireu class which are choked with Mt/rica gale 
or Caw. 

Tundras 

In the boggy pools of the vast arctic and sub- 
arctic tundra waterscapes, there develop dis- 
tinct tundra varieties of two species of the A. 
punctor complex. Whatever the taxonomic 
category to which these perplexing varieties 
are assigned, they certainly constitute major 
pests. It was recently shown (I.f) that the A. 
communis form, breeding in the brushy inclu- 
sions of the tundra and alpine meadows, mani- 
fests habits not typical of the species. The 
males are able to swarm for mating in the open 
treeless wastes even though A. communis is typi- 
cally a “woods” mosquito swarming only in 
deep shade. Possibly this open-country form 
should be considered a tundra variety of A. 
communis. 

Salt Marshes 

Alaska has an important salt marsh mosquito 
pest which belongs to the A. punctor complex 
like the principal tundra pests. It breeds in 
myriads in arctic, subarctic, and temperate 
brackish coastal marshes. Dyar designated this 
form A. pu net odes, and it may be necessary to 
restore its specific standing when the puzzling 
-!• punctor complex becomes better understood. 
At any rate, the basic knowledge of its biology 
for settling academic questions and undertaking 
practical control of salt marsh mosquitoes is 
now being acquired (lo ) . 

Summary 

Certain general correlations of life cycle with 
cold-tolerant stages and geographic distribution 
of mosquitoes in Alaska have been noted. Simi- 
hu'ly, there is correlation of habitats with type 
of cycle. The species belonging to the Aecles 
cinerem cycle breed in temporary waters or the 
drying margins of semipermanent waters. The 
earlier species develop in snow water retained 
by the underlying frost. The later species re- 
quire water which persists longer. Species of 
the Culiseta impatiens cycle, however, occur 
only in permanent waters or the most persistent 


residual pools of semipermanent waters. There 
are no Alaskan species known to breed normally 
either in artificial containers such as tin cans 
or in treeholes, the water of pitcher plants, or 
other small collections of water. 
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idea 


Piggyback Blood Testing 

The Sheppard vacuum-packed 
blood-testing tube has been used in 
mass blood-testing programs by 
many State, county, and city vene- 
real disease programs for the past 5 
to 7 years. 

The Sheppard tube proved to be 
a valuable aid to the speed and ef- 
ficacy of mass blood testing. Occa- 
sionally, however, a tube with a 
faulty vacuum would fail to draw 
blood, necessitating a second at- 
tempt. ^ , 

Survey workers using the tubes 
readily developed the technique of 


leaving the first needle in the vein 
and inserting the needle of a second 
tube into the rubber sleeve of the 
first, releasing the vacuum and draw- 
ing blood into the second tube \ia 
the first tube, thereby avoiding a 
second venipuncture. 

Tlie picture above, taken by Dr. 
Charles 31. Cameron, Jr., of the Uni- 
versity of North Carolina School of 
Public Health, shows blood speci- 
mens being taken in this manner 
during the Cherokee Indian Reserva- 
tion multiphasic survey conducted by 
the North Carolina State Board of 
Health in April 1055. 

As a result of this experience in 
the piggyback method of blood draw- 
ing, the District of Columbia De- 


partment of Public Health has 
combined both syphilis and diabetes 
detection in a mass blood-testing 
program. 

Prepackiug the second tube with 
30 milligrams of sodium fluoride is 
the only special preparation required 
for the dual testing. The sodium 
fluoride acts as a sufficient antico- 
agulant for 3 cubic centimeters of 
blood and allows refrigeration stor- 
age of the specimen until it reaches 
the laboratory. 

Thepiggyback blood-testing method 
was introduced in Washington, D. C , 
in June 1955 in a house-to-house 
blood-testing survey. The reaction 
of the public was, “Two tests for the 
pain of one is only half bad." 


-John L. Pendleton, Z7. S. public health representative 
District of Columbia, Department of Public Health. 
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Conference Report 


no single blueprint but a common pattern . . . 
FOR COMMUNITY ORGANIZATION OF HEALTH SERVICES 


AT the annual meeting of the National Ad- 
"\_visory Committee on Local Health De- 
artments, sponsored by the National Health 
)ouncih the experience of five counties in im- 
proving their health facilities illustrated the 
alue of broad citizenship participation in ad- 
'ance planning — for necessary legislative ac- 
ion, for intensive education of the voter, and 
ior continued maintenance of public interest 
in the operation of established programs. 

The meeting in New York City, February 1, 
1950, discussed ways of achieving community 
organization for improving existing health 
services. Speakers outlined the history of com- 
munity efforts in Erie County, Pa., Burlington 
County, N. J., Jackson County, Ohio, Wood- 
ford County, Ivy., and Saline County, Ivans. 
The 195G meeting was the third in a series of 
annual discussions on the problems of develop- 
ment and maintenance of local health services. 
The two earlier sessions were devoted to the 
problems of local financing and to community 
attitudes toward local health services. 

In reviewing the committee’s 8-year history, 
Sherwood A. Messner, chairman, traced a trend 
toward experimentation in health department 
organization. He pointed to the growing rec- 
ognition that a single blueprint is not suitable 
for organizing health department services. 
Since 1945, 40 city-county health departments 
have been organized in 1G States. Other States 
have developed multicounty districts. Some 
States are following the traditional pattern of 
a health department for each county. Today 
there are 1,442 local health units in the Nation. 

Close to 100 representatives of national 
health, welfare, and civic organizations and 


official agencies took part in the one-day 
program. 

Discussion brought out that the successful 
attempt for improving local health services has 
involved as many citizens as possible in pre- 
liminary fact-finding surveys of community 
needs as well as in the planning of subsequent 
publicity campaigns: that the support of every 
community group which might be even remotely 
concerned should be solicited ; that timing of 
publicity is critical; and that, in general, cam- 
paigns should be short and intensive, leading 
immediately to the ballot box, if voter appiovnl 
is necessary. Financing of health services ap- 
peared to be a minor problem once strong com- 
munity organizations were actively involved. 

Build With Voluntary Groups 

“We can afford good local health services if 
only we want them,” A. L. Chapman, M.D., 
medical director, Region II (New York City), 
Public Health Service, told the meeting. 

Dr. Chapman said that people are more in- 
interested in supporting “health services” for 
which they feel a need than in supporting 
“health departments,” about which they know 
too little. Because modern health services are 
difficult for the general public to understand, 
special efforts by community organizations are 
needed for interpretation of the department’s 
complex activities. 

Voluntary groups can be won to support of 
the health department by helping to develop 
services in which they have special interest, 
Dr. Chapman continued. The local health offi- 
cer must have a talent for organization plus the 
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ability to educate in the broadest sense and a 
working knowledge of motivation techniques 
in order both to gain and then to keep com- 
munity support, he added. 

Ihe importance of building on existin'* in- 
terests which the public already has in health 
was stressed by other speakers. Discussants 
agreed that it was vital to maintain public sup- 
port of the health department after its estab- 
lishment. Dse of a citizens committee to which 
the department would report annually and pub- 
licity about the department’s activities in the 
local press were two of the methods suggested 
for holding public interest. 

Community Organization Vignettes 

Case histories of the five counties revealed a 
common pattern of community organization 
even if no single blueprint was followed. 

Erie County 

Erie County, Pa., where voters in November 
19oa approved provisions for a county health 
department, was represented by Russell B. 
Roth, M.D., chairman of the new county board 
of health and former president of the Erie 
County Medical Society. He told how an in- 
tensive publicity campaign put strong emphasis 
on informing the voters. 

A speakers bureau in the Erie County Health 
Council, which organized and conducted the 
campaign, used dramatic examples with emo- 
tional appeal in talks before all possible local 
groups. 

Dr. Roth emphasized the importance of en- 
listing the cooperation of trusted community 
leaders. He stressed the need for factual ma- 
terial pointing up deficiencies in public health. 

Burlington County 

Jesses B. Aronson, M.D., district health offi- 
cer, Central State Health District, New Jersey 
Department of Health, told how Burlington 
County, N. J., obtained comity nursing services 
despite community apathy toward improving 
health services. 

With the formation of a citizens groupyrepre- 
senting voluntary health and welfare agencies, 
the medical society', local boards of health, la- 
bor organizations, and civic and professional 


groups, and with the advice and assistance of 
the State health department, the Burlington 
County Public Health Nursing Association s 
brought into being. The association is a vol- 
untary one, partly subsidized by official agencies. 

Ihe eventual goal, Dr. Aronson said, is a 
health department to serve the entire county. 

Jackson County 

A volunteer group spearheaded the success- 
ful eilort to win voter approval of a tax levy 
to pay for a countywide health department in 
Jackson County, Ohio. The group conducted 
a 5-week information campaign, relying heav- 
ily on an active speakers bureau, newspapers, 
and radio. 

Stating that too few local medical practi- 
tioners participated in the campaign, Mrs. 
John T. Sellers, vice president of the new Jack- 
son County Board of Health and a director 
of the Jackson County Tuberculosis Associa- 
tion, questioned whether medical students aie 
receiving an adequate understanding of public 
health. 

Mrs. Sellers pointed to the important work 
done by local units of national voluntary or- 
ganizations in surveying the community. Val- 
uable assistance also came from the Ohio State 
Board of Health. Discussants of her talk sug- 
gested that field personnel of national agencies 
can emphasize to their affiliates the importance 
of working for local health services. Subse- 
quent suggestions mentioned the possibility of 
asking affiliated agencies to report such activi- 
ties in their annual reports to national head- 
quarters. 

Woodford County 

Woodford was the last of Kentucky’s 120 
counties to install a full-time health depart- 
ment. A 65-year struggle by women's clubs 
to obtain adequate health services in Kentucky 
was described by Mrs. Sam Flowers, president 
of the Kentucky Federation of Women’s Chibs. 

Mrs. Flowers told how speakers appealed 
for support of the proposed facility at meet- 
ings of all possible groups in Woodford County. 

A citizens health committee was organized and 
included a planning board which represented 
all civic organizations. A photographic sur- 
vey' of insanitary health conditions, views of 
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outdoor privies, uml pictures of dirty restau- 
rants were published in the newspapers. Help 
was given by the Kentucky State Department 
of Health and by the medical profession. The 
measure for the new health department failed 
to pass the fiscal court when first presented 
but was successful in 1955. 

Saline County 

After o3 years of frustration, Saline County, 
Ivans., also achieved success in 1955, when com- 
munity interest in a mental health guidance cen- 
ter sparked the establishment of a countywide 
health department. Henry C. Huntley, M.D., 
assistant, medical director, Region II (New 
York City), Public Health Service, reported 
Saline County's earlier attempts to achieve a 
county health setup. 


Three Basic Steps 

In summing up the group reports, buzz ses- 
sions, and discussion periods, Erval R. Coffey, 
M.D., health officer of Greenwich, Conn., listed 
three basic steps in sustaining health services : 

• Learn the facts about the community and 
deliver the facts to the .public. 

• Enlist all groups in the community in the 
improvement drive. 

• Maintain public interest after the initial 
victory. 

The Bulletin on Local Health Units carried 
a story of the annual meeting in the January— 
February 1956 issue. The bulletin is published 
by the National Advisory Committee on Local 
Health Departments, National Health Council, 
1790 Broadway, New York 19, N. Y r . 


technical publications 


The National Cancer 
Institute 

Public Hi tilth Service Publication 
19-jo. 22 pages; illustrated. 

20 cents. 

This brochure gives a concise his- 
tory of the National Cancer Institute 
of the Public Health Service. 

A short review of the present 
status of the cancer problem is fol- 
io" ed by an illustrated account of 
"’hat the institute is doing — in re- 
search, in training, and in control — 
t° help solve the problem of cancer. 

About 70 percent of the annual 
appropriation for the various activ- 
ities of the institute is devoted to 
cancer research, and more than two- 
thirds of the funds are granted to 
scientists in non-Federal institutions 
M,eh as universities and hospitals. 
Other grant categories discussed in- 
clude financial support for cancer 
teaching in medical and dental 
schools, programs designed to aid 
joung physicians and scientists spe- 


cializing in cancer work, grants to 
State health agencies, and field in- 
vestigation grants directed toward 
the support of such projects ns 
studies of the incidence of cancer in 
relation to certain environmental 
factors. 

Discussed are methods used to ac- 
quaint practicing physicians and 
dentists with new developments in 
the cancer field, consultation services 
to State health agencies, public 
health educational programs, the 
radium loan program, and coopera- 
tion with voluntary health agencies 
interested in the cancer problem. 

Reported Tuberculosis 
Data Calendar Year 1954 

Public Health Service Publication 
So. 'ill. 1955. 29 pages. 25 cents. 

Data are presented for newly re- 
ported tuberculosis cases for the 
United States and each State by 


source of morbidity report, activity 
status, form and extent of the 
disease, race, sex, and age. Data on 
X-ray case-finding activities, mor- 
tality, and public health nursing 
visits are also included. 

Reports were received from all the 
States, the District of Columbia, 
Alaska, Hawaii, and Puerto Rico. 
An analysis of each table summarizes 
data for the years 1!)52, 1953, and 
1034 and points out pertinent char- 
acteristics inherent in the data. 


This section carries announcements of 
ail new Public Health Service publica- 
tions and of selected new publications on 
health topics prepared by other Federal 
Government agencies. 

Publications for which prices are quoted 
are for sale by the Superintendent of Docu- 
ments, U. S. Government Printing Office, 
Washington 25, D. C. Orders should be 
accompanied by cash, check, or money 
order and should fully Identify the publi- 
cation. Public Health Service publications 
which do not carry price quotations, as 
well as single sample copies of those for 
which prices are shown, can be obtained 
without charge from the Public Inquiries 
Branch, Public Health Service, Washington 
25, D. C. 

The Public Health Service does not sup- 
ply publications issued by other agencies. 
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Oral Health Study in Children of 
Suburban Washington, D. C. 

By A. L. RUSSELL, D.D.S., M.P.H. 


f I 1 0IS is a preliminary report on a study of 

X oral health in a population of children as 
the population becomes progressively less sus- 
ceptible to dental caries following fluoridation 
of its community water. The study is not de- 
signed as a test of the fluoride-dental caries 
relationship; the study plan assumes that this 
relationship is fully established and that a pro- 
giessive inhibition of dental caries will, in fact, 
occur. The study’s broad and long-term ob- 
jectives are to augment the descriptive epi- 
demiology of dental caries and to lay a founda- 
tion for a descriptive epidemiology of pe- 
riodontal disease as it first appears in relatively 
young persons. In addition the study group 
has been and will be utilized, as a population of 
known status and background, for short-term 
observation of pertinent phenomena. Two 
such xepoits, based in part upon this popula- 
tion, have already been published (1, 2). 

The present report is limited to observations 
on dental caries. It describes the study popula- 
tion, criteria and methods of examination, and 
the status of the group at the time of first ex- 
amination in 1952 and includes summary data 


Dr. Russell is chief, Epidemiology and Biometry 
Branch, National Institute of Dental Research, Na- 
tional Institutes of Health, Public Health Service, 
Bethesda, Md. 


from examinations in 1953 and 1951. Evidei 
is presented to support other findings that 
inhibition of dental caries in children will f 
low use of a fluoridated domestic water. T 
continuing study is being conducted by the 
tional Institute of Dental Research, Pub 
Health Service, in Prince Georges and Mor 
gomery Counties, Mel., two counties adjace: 
to the District of Columbia. 

The Study Situation 

The population of Montgomery County in 
1950 numbered 161,101 persons of whom 93.6 
percent were white. The population of Prince 
Georges County was 191,182 persons, SS.2 per- 
cent of whom were white. 

Both counties are predominant!}' urban. 
Only 6.1 percent and 5.9 percent of the residents 
of the respective counties lived on farms in 
1950. The median number of school years com- 
pleted by persons 25 years of age or older was 
12.6 in Montgomery County and 12.0 in Prince 
Georges County. Median family income was 
$1,532 in the one county and $3,631 in the other 
(3a). The median value of one-family homes 
was $16,136 in Montgomery County and $11,696 
in Prince Georges County (3b). Principal 
sources of income were Federal employment, 
wholesale and retail trade, construction, and 
service occupations. Only about 10 percent of 
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the population were employed in manufactur- 
ing (.{). 

Compared with the United States as a whole, 
residents of the two counties had completed 
more schooling, had earned higher incomes, and 
had lived in more expensive homes. For the en- 
tire Nation, the median number of school years 
completed in 1950, by persons 25 years of age or 
older, was 9.3 years (da). Median incomes 
were $2,970 for urban families, and $2, ISO for 
rural nonfarm families, respectively (5b ) . And 
the median value of a one-family home, in urban 
and rural nonfarm areas, was $7,351 (5c ) . 

About 5,000 elementary and junior high 
school pupils have been examined annually since 
the oral health study began. The Montgomery 
County group is taken from an area centering 
around the Takoma Park Junior High School, 
adjacent to the District of Columbia across its 
northeast border. The Prince Georges County 
group lives in the general vicinity of the Mary- 
land Park and Suitland Junior High Schools, 
near the southeast border of the District. These 
areas were chosen as representative of suburban 
Washington from the socioeconomic standpoint 
and because their residents have been relatively 
nomnigratory. 

Detailed data concerning the number of topi- 
cal sodium fluoride treatments were obtained for 
each child through a schedule completed and 
returned by his parents. The proportion of 
treated children was so high in one Montgomery 
County neighborhood that it seemed prudent 
to exclude this entire group in computing caries 
and eruption expectancy tables. 

Data for eight schools were analyzed sepa- 
rately by age, sex, and school. Though the pro- 
portion of filled teeth to total caries experience 
was uniformly higher in Montgomery than in 
Prince Georges County children, all children 
in tlie study seemed to have been drawn from the 
same universe as regards total caries experience 
in deciduous and permanent teeth and in erup- 
tion of permanent teeth and, hence, were com- 
bined into one single group for study. 

Children in the study group are furnished a 
fluoridated water by the Washington Suburban 
Sanitary Commission although at the outset 
of the study one small group in Prince Georges 
County used water from wells. Raw water is 
taken from the Patuxent River and from the 


northwest branch of the Anacostia River. The 
two watersheds drain about 105 square miles 
to the north and east of the District of Co- 
lumbia. The raw water receives similar treat- 
ment in two processing plants. Treatment in- 
cludes aeration, prechlorination, flocculation, 
rapid sand filtration, adjustment of alkalinity 
with hydrated lime, postchlorination, and the 
addition of fluoride as sodium tluosilicate by 
means of dry feeders. With the exception of 
fluoridation these procedures have been uni- 
form throughout the lives of the children under 
stud}'. Tap water prior to 1952 was essentially 
fluoride free. 

The fluoride feeders were started on Decem- 
ber 28, 1951. During a period of preliminary 
adjustment, operation was not continuous. For 
this reason and because of the reservoir of fluo- 
ride-free water stored in the system of mains, 
a fully fluoridated water was not available at all 
taps throughout the distribution system until 
the last week of February in 1952. From that 
time onward, spot tap fluoride determinations 
carried out by the Washington Suburban Sani- 
tary Commission have been faithful reflections 
of the daily fluoride levels in finished water at 
the filtration plants with the exception of a 
short period in mid-June 1952, when water in 
the Prince Georges County area was diluted 
with fluoride-free water obtained through a 
cross connection with the District of Columbia 
supply. During that period the fluoride level 
in the Suitland area dropped to 0.50 p.p.m. F. 
The District of Columbia supply has since been 
fluoridated. The average daily fluoride con- 
tent of finished water at the Robert B. Morse 
filtration plant, serving generally the Mont- 
gomery County study children, was 0.9S p.p.m. 
F in 1952 and 0.91 p.p.m. F in 1953. The aver- 
age daily fluoride content of finished water at 
the Patuxent filtration plant, sen ing generally 
the Prince Georges County study children, was 
0.90 p.p.m. F over both years. 

Methods and Criteria 

All examinations have been carried out by 
dental officers of the National Institute of Den- 
tal Research. Mouth mirror and explorer are 
employed, with the child seated in a portable 
dental chair, under a portable examination 
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fight. Examination results are dictated to a 
recorder in a code similar to that suggested by 
Klein and Palmer (6‘). Some changes have 
been made in the code to avoid phonetic con- 
fusion and to permit the separate notation of 
pi t-a nd-fissure or smooth-surface carious 
lesions found on a single tooth surface. Ex- 
aminations are scheduled so that each child is 
observed during the same calendar week on suc- 
cessive years. 

All criteria are designed to assure the highest 
practicable degree of comparability among ex- 
aminers: 

None but positive lesions which admit the ex- 
plorer point are recorded as carious. 

Decalcified areas in the gingival third of the 
labial or buccal surfaces and opacities of mar- 
ginal ridges which suggest a possible proximal 
lesion are recorded as questionable and tabu- 
lated as normal unless a definite enamel discon- 
tinuity is demonstrated with the explorer. 

Deep pits and fissures are similarly recorded 
as questionable unless softened dentin is en- 
countered by the explorer point or there is visi- 
ble evidence of backward decay at the dentino- 
enamel junction. 

A tooth is considered to be in eruption if any 
portion protrudes through the gum. 

Criteria for the scoring of periodontal disease 
have been discussed in detail in an earlier re- 
port (/). 


Initial Status 

A total of 4,737 white children aged 5 
through 15 years were examined between De- 
cember 1951 and February 1952, coincident 
with the fluoridation of the water supply. The 
dental caries experience of this group of chil- 


dren is summarized in table 1. 

Subsequent study of history records supplied 
by parents disclosed that 1,950 of these children 
had been born in and had been continuous resi- 
dents of the area, except for short vacation 
trips in some instances, and had not received 
,„y treatment designed to prevent denta 
caries. Findings for this group, designated 
hereafter as the baseline population, were ac- 
cepted as representative for children m the 
«1 area in the absence of a known caries- 


1952 and 1954 caries experience of continuous- 
residence children of Montgomery and Prince 
Georges Counties, Md., who had not received 
caries prevention treatments. 



inhibitory factor and were utilized in the eon 
struction of a family of expectancy canes oi 
caries increments in teeth and tooth sui 
the eruption of permanent teeth, and the exm 
tion of deciduous teeth. Oral findings foi ie “ 
children are presented in broad outline m 

table 2. .. 

The general caries experience in the base u 
group is considerably lower than it was m c 11 
clren examined initially at Grand Bapids t )> 
and it was somewhat below the caries leie s ie 
ported at the beginning of the Newburgh an 
Brantford studies ( 9 , 10 ). Very sinnlar turn- 
ings were returned by Arnold and MeUuu- 
( 11 ) in a study of children aged 12 and 13 
in 1939 and 1940 in Arlington, Va., allot iel 
suburb of Washington, D. C., and by the Sout i- 
ern Maryland District Dental Society, 
examined about 15,000 other children in - 0)1 
goinery and Prince Georges Counties early m 
1052. The findings for this separate group o 
children are summarized in table 3. 
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On the basis of these comparisons, the mean 
number of decayed, missing, or filled (DM1) 
permanent teeth in baseline children aged 11 
years appears to be somewhat high. If this is 
true, computations of yearly caries increment 
based on these data will overestimate the true 
increment between the ages of 10 and 11 years 
and will underestimate the true increment be- 


tween the ages of 11 and 12 years. 

Table i shows crude caries rates for children, 


comparable with the baseline group, who were 
observed in 1952, 1953, and 1951. Findings for 
caries in permanent teeth in 1953, after 1 yeai 
of fluoridation, are in general slightly higher 
than the findings for the baseline year though 
the differences are well within the range of 
chance variation. This has been a common 
phenomenon in fluoridation studies where exam- 
inations are carried out with mirror and ex- 
plorer. Reported DMF means were somewhat 


Table 1. 0,=l s.o.us al 4,737 children in M.nlg emery and P.in.e Georges Car^Md^ 


Mean age (years) 

Number of 
children 

Mean number of 
permanent teeth 

Mean number of 
deciduous teeth 

Percent of caries-free 
children 

In eruption 

DMF 1 

Present 

def 2 

Permanent 

dentition 

Deciduous 

dentition 

5.44 . ... 

180 

416 

487 

475 

499 

394 

420 

601 

572 

513 

174 

1. 08 

5. 34 

9. 14 
11. 73 
14. 21 
17. 99 
22. 26 
25. 45 
27. 09 
27. 53 
27. 67 

0. 03 
. 30 
. 96 

1. 74 

2. 46 
2. 04 
4. 01 
4. 88 

6. 29 

7. 86 

8. 63 

19. 19 
16. 22 
13. 30 
11. 17 

8. 80 
5. 58 
2. 74 

1. 05 
. 35 
. 14 
.02 

2. 15 

3. 16 

3. 50 
3. 56 
3. 45 
2. 35 
1. 27 

. 52 
. 19 
. 05 
. 02 

97. 3 
86. 1 
56. 7 
36. 2 
22. 6 
19. 0 
11. 7 

9. 0 
7. 2 
3.9 
4. 0 

47. 3 

33. 7 
28. 1 
21. 1 
20. 6 

34. 0 
54. 8 
75. 7 
89.0 
95. 9 
98. 3 

6.47 - -- -- 

7.45 - - --- 

8.49 

9.48 . 

10.47. . 

11.51 

12.53 . 

13.50 

14.40 

15.37 

All children — 10.04. . 

4, 737 

18. 09 

3. 71 

6. 49 

1. 84 

28. 4 

54. 0 


1 Decayed, missing, or filled, 

2 Decayed, extraction indicated, or filled. 


Md^whol' on^ examination T| C 1952t n hod im^'had'toplcal^fluoride or* olher 

caries-preventive treatments 


Mean number of 
permanent teeth 


Mean number of Percent of caries-free 
deciduous teeth children 


Mean age (years) 


Number of 
i children 


In eruption 


DMF 1 


Present 


def 2 


Permanent Deciduous 
dentition dentition 


5.44 

00 

1. 40 

6.40 

171 

5. 63 

7.45 _ 

211 

9. 22 

8.50 

181 

11. 59 

9.47 

223 

13. 97 

10.47 

i 199 

18. 28 

11.50 

191 

22. 47 

12.54 

228 

25. 48 

13.51 

233 

27. 05 

14.50 ..... 

188 

27. 56 

15.36 

65 

27. SO 




All children- — 10.60... 

1, 950 

18. 07 


0. 03 

19. 10 

2. 77 

98. 3 

36. 7 

. 41 

16. 04 

3. 67 

81. 3 

26. 9 

1. 09 

13. 29 

4. 04 

50. 7 

22. 3 

1. 90 

11. 27 

3. 78 

32. 6 

14. 9 

2 42 

9. 07 

3. 43 

19. 7 

18. 4 

3. 09 

5. 32 

2. 30 

16. 6 

33. 7 

4. 39 

2. 59 

1. 29 

12. 6 

52. 4 

4. 96 

1. 03 

. 47 

8. 3 

77. 2 

6. 15 

. 32 

. 16 

6. 9 

91. 0 

7. 66 

. 18 

. 07 

3. 7 

94. 1 

8. 57 

. 00 

. 00 

7. 7 

100 . 0 

3. 69 

G. 49 

2. 03 

26. 3 

50. 3 


1 Decayed, missing, or filled. 

2 Decayed, extraction indicated, or filled. 
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higher after 1 year of fluoridation at Grand 
Rapids and Brantford (8, 10). The effect is 
specifically graphed, for first molars, in the 
third-year report from the Hewburgh-Ivingston 
study ( 12 ) . 

Table 3. Mean numbers of decayed, missing, 
or filled permanent teeth reported for 14,936 
white children in Montgomery and Prince 
Georges Counties, 1952 1 


Age last birthday 

Number of 
children 
examined 

Mean num- 
ber of 

DMF 2 teeth 


109 

0. 01 

0 

1, 360 

. 31 

7 J 

1, 389 

1. OS 

S_ | 

1, 128 

1. 7S 


1, 333 

2. 41 


1, 167 

3. 19 

11 

1, 059 

3. 79 

12 

i 1, 260 

5. 10 

13 

1, 115 

6. 36 

11 

1, 150 

7. 80 

15 

1, 238 

8. S3 

16 

1,057 

10. 68 

17 

SU 

11. 68 

IS 

117 

10. 68 

19 - 

12 

15. 33 

20 - 

1 

7. 00 


1 From unpublished data reported by Southern 
Maryland District Dental Society to Public Health 
Service Region III (Washington, D. C.). 

> Decayed, missing, or filled. 


Lesions detected for the first time by mirror 
and explorer, after 1 year of fluoridation, are 
mostly lesions which began before fluoridation 
was instituted. By the end of the second year, 
however, it may be assumed that the majority 
of lesions detected for the first time by the ex- 
plorer had their inception after fluoridation 
began. In the present study population, the 
second postfluoridation examination shows a 
drop in total numbers of decayed, filled, or rais- 
ing permanent teeth, a drop averaging 0.27 teeth 
per child. Mean numbers of deciduous teeth 
which are decayed, filled, or indicated for ex- 
traction (clef) are unchanged or slightly higher. 

Mean caries data for the baseline children 
examined in 1952 and for comparable children 
examined in 1951 after 2 years of fluoridation 
are illustrated in the accompanying chart. 

Increment of New DMF Teeth 

Expectancy increments of newly decayed, 
missing, or filled permanent teeth over a period 
of 1 year were computed for each age group, 
by the method used in the Hagerstown studies 
(13), from findings for the 1952 baseline group. 
Baseline children aged 7 years, for example, 
had an average of 1.090 decayed, missing, or 
filled permanent teeth. Six-year-old children 


Table 4. Summary of findings for continuous-residence children in Montgomery and Prince Georges 
Counties, Md., who used city water, had not received topical fluoride or other caries-preventive 
treatments, and were examined in 1952, 1953, and 1954 


6 .. 

7_. 

8 - 


Age last birthday 


10 - 

11 - 

12 - 

13- 

11 - 

15- 


All children — • - - 


Number of children 
examined 


1952 


60 

171 

211 

1S1 

223 

199 

191 

228 

233 

18S 

65 


1, 950 


1953 


Mean number of DMF 1 teeth 


195-1 


67 

238 

175 

192 

175 

210 

181 

215 

252 

2S7 

119 


2. Ill 


91 

306 

268 

189 
192 

190 
201 
279 
281 
219 
116 


2, 371 


: gS$; SS&rScLd, or filled. 


1952 


0. 03 
. 41 

1. 09 

1. 90 

2. 12 
3. 09 
■i. 39 
1. 96 

6. 15 

7. 66 

8. 57 


3. 69 


1953 


0 . 02 
. 32 
1. 01 

1. 63 

2. 13 

3. 01 
3. 82 

5. 13 

6. 65 
S. 35 
9. 62 


1951 


1 . 11 


0. 01 
. 22 
. 80 

1. 37 

2. OS 
2. 86 
■L 11 

4. 70 

5. 99 
7. 13 
7. 92 


3. 12 


Differ- 
ence, 
1952 and 
1951 


- 0 . 02 
-. 19 
-. 29 
-. 53 
-. 31 
-. 23 
-. 28 
-. 26 
-. 16 
-. 23 
-. 65 


Mean number of def ■ teeth 


1952 


-. 27 


2. 77 

3. 67 
1. 01 
3. 78 
3. 13 
2 . 30 
1. 29 
. 17 
. 16 
.07 

. 00 


2. 03 


1953 


2. 06 
1. 05 
3. 95 
3. 93 
3. 36 
2. 11 
1 . 11 
. 68 
.23 
. 07 
. 01 


1951 


2. 19 
1 07 
4. 19 
3. 91 
3. 52 
2. 33 
1. 25 
.11 
. 23 
. 12 
. 03 


1. 91 2. OS 


Differ- 
ence, 
1952 and 
1951 


-0.2S 
+.40 
+. D 
+.13 
+.09 
+.03 
-.01 
-.03 

+.07 

+. 0a 
4-. 03 

+. 05 
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had an average of 0.40!) decayed, missing, or 
filled permanent teeth. The difference between 
these two findings, 0.G81 teeth, was accepted as 
the expected average increase in carious perma- 
nent teeth as a group of children goes from 
the age of about 15% to about 7% years. Similar 
computations yielded the array of expected 
yearly caries increments shown in table 5. 

Among comparable children examined in 
1954, there were 1,218 aged G through 15 years 
who had also been examined in 1953. By 
matching 1953 and 1954 examination records 
for each of these children, actual numbers of 
newly carious permanent teeth were determined 
and analyzed as mean changes over the 1‘2- 
month period. This method permitted the 
computation of standard error for each mean 
change and estimation of the probability that 
any observed increment varied only by chance 
from the absolute expectancies computed from 
the 1952 data. These analyses are also 
summarized in table 5. 

If the presumptive 1952 increment rates had 
obtained throughout the year 1953-54, 1,130 
newly carious permanent teeth would have de- 
veloped in the group, or an average of 0.928 
tooth per child. The actual increment was 910 
newly carious permanent teeth, or an average 


of 0.747 per child — a difference of 19.5 percent. 
It is highly improbable that this difference of 
almost 20 percent is due to chance variation. 

About the same result is obtained if expect- 
ancy increments are based upon the independ- 
ent examination conducted by the Southern 
Maryland District Dental Society. From their 
data, 1,146 newly carious permanent teeth 
would have been predicted for the study chil- 
dren during the 1953-54 school year, a dif- 
ference of 20.G percent. 

Discussion 

Comparisons of observed increments with ex- 
pected increments, as computed from the 1952 
baseline data, should be interpreted with cau- 
tion. Each of the age groups in the 1952 data 
is an independent group, subject to biological 
variation. In the baseline array, DMF totals 
for children aged 11 years seem rather high. 
If this be true, the expected increment is an 
overestimate of DMF incidence between ages 
10 and 11 and an underestimate of DMF inci- 
dence between ages 11 and 12. This factor of 
variation is present to a greater or lesser degree 
throughout the array. Little reliance, then, 
should be placed on the comparison of expected 


Table 5. Increments of new decayed, missing, or filled permanent teeth over 12 months, from 1953 ' 
to 1954, in continuous residents of Montgomery and Prince Georges Counties, Md., who were 
examined in both years, used city water, and had not received topical fluoride or other caries- 
preventive treatments, as compared with increments computed from data for comparable chil- 
dren of the same counties in 1952 


Children examined in 1953 and again in 1954 


Expected mean DMF 1 increment, 
past year 

Mean age, 
1954 

Number ex- 
amined 

Actual mean 
DMF 1 incre- 
ment, 1953-54 

Difference be- 
tween actual 
and expected 
increments 

0.376 

6. 63 

7. 51 

8 45 

27 

160 

121 

137 

0. 111±0. 082 
. 425 ± . 070 
. 736 ± . 102 
. 489 ± . 097 
ion 


0.681. . 


0.811... 


0.516. " 

9. 47 
10 51 


0.G6S. 


1.302. ' 

11 45 

133 



0.569. 

19 .17 



-f- . 271 

1.194 


17* 


1.510. 




— . 188 

0.909. 




— . 563 

- . 5S5 

0.928 " 

i u. o y 

1 91ft 


— 




— . 181 


* Decayed, missing, or filled. 

: Based on areas under the normal curve. 


Probability differ- 
ence due 
to chance 2 


< 0 . 001 

< .001 
. 23 
. 39 
. 23 
. 01 
. 04 
. 11 

< .001 
. 01 

< . 001 
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witli observed increment in any specific age 
group. The study plan intends that age-spe- 
cific incidence data shall ultimately be shown 
as trends, valid in themselves, with expectancy 
values serving only as points of departure. 

On the other hand, age-specific error tends 
to be random, and overestimation at one age 
tends to cancel out underestimation at another 
if the entire group is considered as a unit. This 
is well illustrated by the close agreement be- 
tween expectancy data calculated from the two 
independent examinations cited. No matter 
which one of these expectancy curves is used, 
the same conclusions are reached : that about 20 
percent fewer permanent teeth became carious 
in the whole group than would have been ex- 
pected on the basis of the 19.52 examination and 
that it is highly improbable the dilference is 
due to chance. 

This particular method is not appropriate 
at all when applied to deciduous teeth without 
any means of determining whether a missing 
deciduous tooth has been lost prematurely or 
normally. On the basis of the cumulative to- 
tals shown in table 4, no change in the prevalence 
of caries in deciduous teeth is apparent in these 
stud}' groups. Deciduous teeth in these ehil- 
died had been in eruption and at risk of caries 
for 3 years or more at the time the water supply 
was fluoridated. 

Summary 

This preliminary report has described the 
examination criteria for dental caries and 
methods in use and has defined the population 
under observation in a continuing study of 
oral health in elementary and junior high school 
children of Montgomery and Prince Georges 
Counties, Md. The two counties are adjacent 
to the District of Columbia. The domestic 
water used by these childien was fluoridated 
with sodium fluosilicate late in December of 
1951. Evidence is presented that there was a 
statistically valid decrease of roughly 20 per- 
cent in the number of permanent teeth becom- 
ing carious during the second year of fluorida- 
timi, judged by findings from the baseline ex- 
amination early in 1952. 
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Tuberculin Sensitivity of Young Adults 
in the United States 


By CARROLL E. PALMER, M.D., Ph.D., EDWARD F. KROHN, M.D., 
NICHOLAS E. MANOS, M.A., and LYDIA B. EDWARDS, M.D. 


T HE rapid and continued decline in tuber- 
culosis mortality during the last decades is 
changing the approach to tuberculosis control. 
Interest in the mass X-ray survey for detecting 
persons with active tuberculosis is being sup- 
plemented by interest in the tuberculin test for 
identifying persons who have been infected by 
the tubercle bacillus. Large-scale use of the 
tuberculin test may well receive increasing 
emphasis for tuberculosis control programs dur- 
ing the coming years. 

Interest in tuberculin testing programs is not 
new. One of the purposes of the Tuberculosis 
Committee of the American Student Health 
Association, founded in 1931, was to collect in- 
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formation on the prevalence of tuberculin sen- 
sitivity among college students throughout the 
Nation ( 1 ). And during the 1930’s a number 
of reports were published by Long and asso- 
ciates {2-Jff ) , as well as by others (5, 6 ) , on the 
results of tuberculin testing of college students. 
A standardized tuberculin product (PPD) be- 
came available during the later part of the pe- 
riod, and attention was also directed toward the 
adoption of a uniform testing technique. The 
reports, in general, indicated a relatively high 
frequency of tuberculin reactors in the west, 
lower frequencies in the central part of the 
country, and high frequencies in the east. 
Usually, two doses of PPD were used: a first 
test with 0.00002 mg. and, for nonreactors to 
that dose, a second test with 0.005 mg. But re- 
sults were not reported separately for each dose. 

By the early 1940’s evidence had accumulated 
from various studies, particularly from the 
work of Furcolow and associates (7), that the 
so-called intermediate dose test with 0.0001 mg. 
of standardized PPD was sufficient to detect 
almost all persons with active tuberculous dis- 
ease or other signs of tuberculous infection. 
Results of subsequent studies in this country 
and abroad {8-12) confirmed the earlier find- 
ings with the intermediate dose test and, in 
addition, indicated that most of the sensitivity 
brought out only by larger doses of tuberculin 
is not related to tuberculous infection or disease. 
Such low-grade sensitivity shows pronounced 
variation with geographic area, being almost 
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absent m some localities and highly prevalent 
m others. It may therefore be assumed that 
ow-grade (nonspecific) sensitivity has inflated 
the frequency of positive reactors reported from 
studies in which either 1 mg. of O T or 0 005 
mg. of PPD has been used as the final dose. Th 
intermediate (0.0001 mg.) dose gradually be- 
came more widely accepted, and in 1950 it was 
recommended by the National Tuberculosis As- 
swiatmn. for a single-dose testing procedure 
i J - 16 intei 'mediate dose was adopted also 
by the World Health Organization for tubercu- 
hn testing in its international tuberculosis and 
BCG programs (lJ h ). 


of Medicine and Surgery, Department of the 
* a 7‘ AIso cooperating were the directors of 
student health and tlieir staffs at Berea Collet 
Port I-Iays Kansas State College, Iowa State 
College, Kansas State College, Miami (Ohio) 
University, Ohio State University, Oklahoma 
A. and M. College, Purdue University, South 
Dakota State College, St. Joseph’s College and 
Military Academy, Syracuse University, the 
universities of Chicago, Colorado, Indiana, 
Kansas, Kentucky, Minnesota, Missouri, Penn- 
sylvania, and Wisconsin, and various profes- 
sional schools in New England. 


Testing with the intermediate dose of stand- 
ardized PPD-S, Palmer and associates ( 8 , 9 ) 
found an average frequency of about 12 percent 
reactors among more than 20,000 young white 
women entering schools of nursing in various 
Parts of the country between the years 1943 and 
1949. The frequencies ranged from less than 
10 percent in residents of some of the midwest- 
ern States to around 17 percent in girls from 
the east coast and more than 20 percent in Okla- 
homa, Texas, and Indiana. Canada and 
Babione ( 15 ), using the same dose of tuberculin 
for testing nearly SO, 000 Navy recruits and mid- 
shipmen in 1948, reported an average frequency 
of 9.7 percent positive reactors. Although 
their results were not given by geographic area 
of residence, the frequency of reactors was sig- 
nificantly higher in the men at the Naval Train- 
ing Center at San Diego, Calif., than in those 
at the Naval Training Center at Great Lakes 
111 . 

This paper presents the results and discusses 
the implications of a tuberculin testing program 
conducted in 1949-51 among more than 120,000 
young white adults — Navy recruits and college 
students — from almost all parts of the United 
States. 

The study, like most public health research 
projects, represents the cooperative efforts of 
many persons and groups. In addition to 
thousands of young men and women who 
participated as subjects of study, we had the 
assistance of the medical corpsmen and offi- 
cers of the U. S. Naval Training Center, San 
Diego, and Captains Sidney A. Britten and 
Charles A. Castle of the Tuberculosis Control 
Section, Preventive Medicine Division, Bureau 


Material and Methods 

The major part of the study is based on the 
results of tuberculin testing of 83,599 white 
men, 17-21 years of age, as they entered the 
Naval Training Center at San Diego, Calif., 
during the years 1949-51. In cooperation with 
the U. S. Navy, arrangements were made sys- 
tematically to test each new recruit with tuber- 
culin, histoplasmin ( 10 ), and coccidioidin and 
also to obtain a complete residence history'. Se- 
rious efforts were made to see that no new 
recruit was missed. The testing was done by 
a small group of medical corpsmen who were 
carefully instructed and periodically supervised 
by Public Health Service research personnel. 
While some turnover of corpsmen was unavoid- 
able, one principal corpsman was in charge dur- 
ing most of the study period. 

In addition, 38,070 wliite students (22,CS1 
men and 15,386 women) 17-21 years of age 
were tested during the years 1949-50 in some 
35 colleges and universities in 17 States, largely 
in the middle west. Most of the students were 
freshmen. The testing was done by a physi- 
cian or nurse at each college although at the 
beginning of the program a member of the 
research staff of the Public Health Service was 
present to help standardize the testing proce- 
dures. 

The entire study population, recruits as well 
as college students, were tested by intradermal 
injection of 0.1 ml. containing 0.0001 mg. of 
PPD-S (5 tuberculin units of the international 
standard PPD) . Reactions were read at 4S-72 
hours by measuring the transverse diameter of 
induration in millimeters. In this report, a 
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reaction with an. induration recorded as meas- 
uring 5 mm. or more lias been designated as 
positive. 

Residence histories were obtained by a ques- 
tionnaire in which each Navy recruit and college 
student specified, in chronological order, each 
locality where he had lived since birth. Those 
who had spent their whole life in one State, 
without residing elsewhere for periods longer 
than 6 months, were later classified as “one- 
state residents.” Of the Navy recruits, 5G,481 
could be classified as one-state residents. Of 
the college students, 15,148 of the men and 
11,250 of the women could be so classified. 

One-state residents who had never spent more 
than 6 months away from one section of their 
home State were further classified as “one-sec- 


tion residents.” A section consisted of a num- 
ber of counties with rough adjustment in size 
for differences in population density. Sections 
were small in densely populated areas, larger 
in areas of low population density. A total of 
49,404 recruits were one-section residents. 

The questionnaire also requested information 
on the basis of which the type of residence was 
classified into four groups. Metropolitan resi- 
dents were defined as those living in cities of 
more than 100,000 population (according to the 
1940 census) or in the suburbs of these cities. 
Farm residents were those who lived on farms. 
All other types of residence were classified un- 
der the broad heading of “other.” And persons 
with more than one type of residence were clas- 
sified as “mixed.” 


Table 1. Numbers tested and percentage of positive reactors in each group, by age 


Age in years at last 
birthday 

Navy recruits 

College students 

All groups 

Male 

Female 

Number 

tested 

Percent 

positive 

Number 

tested 

Percent 

positive 

Number 

tested 

Percent 

positive 

Number 

tested 

Percent 

positive 

17 

18 

19 

20 

21 

Total 

15, 389 
21, 588 
26, 073 
14, 639 
5, 910 

8. 9 

8. 4 

8. 7 
10.4 
11. 4 

4, 209 
8, 980 
3, 937 
3, 059 
2, 499 

5. 6 
7. 2 
S. 8 
12.4 
14. 1 

3, 532 
6, 583 
2, 66S 

1, 712 
891 

6. 0 

6.3 

7.4 
8. 0 

10. 3 

23, 130 
37, 151 
32, 678 
19, 410 
9, 300 

' 7. 9 
7. 7 
S. 6 
10. 5 
12. 0 

83, 599 

9. 1 

22, 684 

8. 6 

15, 386 

6. 8 

121, 669 

S. 8 

Mean age in years. _ 

19. 2 

19. 1 

18. 8 

19. 1 


Table 2. Numbers tested and percentage of positive reactors in one-state residents and in resi- 
dents of more than one State 


Kesidence 

Navy recruits 

College students 

Male : 

Female 

Number 

tested 

Percent 

positive 

Number 

tested 

Percent 

positive 

Number 

tested 

Percent 

positive 

One-state residents: 

In States with 200 or more tested 

In States with less than 200 tested 
Uesidents of more than one State 

Total 

55, 706 
775 
27, US 

S. 7 
7. 2 
10. 2 

14, 445 
703 
7, 536 

7.5 

7. 4 
11. 0 

i 

9, 980 
1, 270 
4, 136 

6. 6 

6. S 

7. 7 

S3, 599 

9. 1 i 

i 

22, 684 

8. 6 

15, 386 

6. S 
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Study of geographic differences in the preva- 
lence of tuberculin sensitivity is based primarily 
on the data from the Navy recruits. The Naval 
laming Center at San Diego draws recruits 
from all over the country except the north At- 
lanhc States and the Great Lakes region. And, 

‘ ‘ ° f the men were tested in San Diego with 
the same tuberculin product and by the same 
personnel, variations (and errors) in technique 
^ould be expected to be distributed at random 
without regard to previous place of residence 
Moreover, though the recruits cannot be re- 


liable 3. 


garded as representative of the general popula- 

exnect fi° U ^ ° f the “ a S e > one could 
expect those from one locality to be much the 

same kind of men as those from other localities. 

Results 

The numbers tested and the percentage with 
reactions of 5 mm. or more for all of the recruits 
and college students are given by age in table 1. 
The overall frequency of positive reactors is 
8.S percent, ranging from D.l in the recruits to 


Numbers rested and per rentage of positive reactors in one-stale residents, by Stale .1 
residence 1 


Alabama 

Arizona 

Arkansas 

California 

Colorado 

Florida 

Georgia 

Idaho 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Massachusetts. 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

New Jersey 

New Mexico 

New York 

North Carolina. . 

Ohio 

Oklahoma 

Oregon 

Pennsylvania 

South Carolina. . 

South Dakota 

Tennessee 

Texas 

Utah 

Washington 

Wisconsin 

Wyoming 


Total. 


State 


Navy recruits 


Number 

tested 


I, 981 
472 
1, 783 
8, 496 
1, 444 
1, 469 
1, 961 
708 
879 

1, 125 

2, 567 
1, 900 
1 , 010 
1, 533 


1, 337 

2, 336 
839 

1, 580 

"ear 


2, 645 

1, 341 

2, 170 
1, 182 

531 
1, 308 
401 

1, 788 
6, 834 

976 

2, 180 


327 


55, 706 


Percent 

positive 


8 . 0 

22. 7 

8. 9 

11. 6 

S. 2 

5. 3 
7. 2 

3. 4 

9. 7 

10. 0 

4. 9 i 

6 . 2 | 
16. 7 

7. 4 


7. 3 

11 . 6 

5. 6 
3. 9 

~ 18 .~ 6 ' 

6. 0 
11. 1 

8. 9 
6. 9 

10. 9 

5. 0 
4. 5 

11. 3 
8. 7 
4. 4 

6. S 


o. o 


S. 7 


College students 


Male 


Female 


308 


1, 6S9 

1, 47S 
640 

2, 577 
534 


879 


246 

1,333 


2, 079 
1, 035 


362 

‘275 


1 , 010 


14, 445 


Number 

Percent 

Number 

Percent 

tested 

| positive 

tested 

positive 


9. 7 


S. 5 
7. 9 

3. 8 

4. 5 
15. 5 


9. 6 


1, 156 
831 
318 
1, 651 
374 

” 433 ’ 
1, 255 


5 35 


7. 3 
8.3 


7. 8 
7. 9 


779 


I, 172 
837 


12. 2 

5. 5 


5. 0 


639 


7. 5 


9, 980 


1 Excludes States represented by less than 200 persons. 


9.7 

6.0 

5.7 
3.6 

12.0 

das 

5. 1 


8 . 2 


7.3 


5.4 

6.1 


6.9 


6.6 
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Figure 1. Distribution of States or sections of States by prevalence of positive tuberculin reactors in 

Navy recruits. 



PERCENT REACTORS 


15-20 

858S 

12-15 

limn 

9-12 

EHH 

6- 9 


3- 6 



States represented by insufficient data are unshaded. 


6.8 in the women students. The frequency in- 
creases with age, especially in the college men. 

The frequency of reactors in the one-state 
residents was found to be lower than in those 
who had lived in more than one State (table 2) . 
The latter group also includes all persons born 
outside of the United States. Further, in the 
Navy recruits, the frequency of reactors in the 
States from which 200 or more were tested was 
higher than in States represented by smaller 
numbers, mainly States in the north central 
section of the country and in New England. 

The findings among the one-state residents 
are given in table 3 for States from which 200 
or more persons were tested. Except for Ken- 
tucky, New Mexico, and Arizona, the percentage 
of reactors among the recruits does not exceed 
12, and for 9 of the 31 States it is less than 6. 
The same broad pattern of geographic variation 
is found for the college students although the 


prevalence of tuberculin sensitivity is generally 
lower than in the recruits. 

Based only on one-section residents among 
the Navy recruits, the area covered by the 31 
States has been divided into five diff'ex-ent levels 
of prevalence of tuberculin sensitivity (fig. 1). 
States and sections of States have been gi-ouped 
in order to show the broad geographic pattern 
of variation in prevalence of sensitivity. Sec- 
tional subdivisions of States have been main- 
tained only where groups of sections appeared 
to have distinctly different rates from those of 
the neighboring sections. (For continuity, 
Nevada has been included although only 96 re- 
cruits were tested from that State.) 

The map shows that the fi-equency of tuber- 
culin reactors is less than 10 percent over most of 
the country, from the northwestern to the south- 
eastern coasts. Areas of significantly higher 
fx-equencies appear in some east central States 
and in the southwest, but only among residents 
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kcNtucky Al’i/nn m "XTrt -« r 

southern part of Texas do H, ' lQ f C0 ’ and tlle 
percent. ‘ ‘ do le rates exceed 15 

»««. 4. Numbers fas , ed „« , ^ W ° f f » »" 

' percen, «Se distribution, and percent. . . 

— residence 1 3 °* pos,flve reactors, by type 


the farm residents. It is th ora * 
to consider to what extent it ^ pe . rtmer 
ations shown in table 3 and aphio Tari 
fluenced by difference- • , , fi ® ure 1 ma i’ be in 

mchn S s by type of residence for recruits 


Type of resi- 
dence 


Xav3' recruits 


I Tested 

1 If umber 

Percent 

10, 853 

11, 858 

24 

26 

50 


tU 

CM 

|a 

100 




Percent 

positive 


College students 


Male 


Tested 


Number Percent 


Percent 

positive 


Female 


Tested 


All 

groups 


I Percent 
I positive 


Percen 

positin 


A, S36 
2, 721 
5, 983 


~ f = =T === ^ , ===^^U^^ 8. 6 13, 540 ion 

— J to illslrlliution by 'type of 


100 


4, 254 
1, 486 
4,412 


100 6. 6 


' Ex0l " des peRons mixed residence. 


7.4 


6.3 


" lei,ed ° n,i s '“"» ■»«< by lyp. .f ,«i*nc, 

■ r — - — - — - 


States arranged by- 
decreasing fre- 
quency of positive 
reactors 


1 Kentucky oir 

2 Missouri! ~~ 74 

3 California " 3 cfir, 

4 Tennessee ” '417 

5 Indiana I 229 

- SJl io - 52 4 

/ Illinois 223 

8 Texas 1 qq 6 

9 Oklahoma ’ 2S7 

10 Colorado 342 

11 Alabama 202 

12 Louisiana 225 

13 Oregon 219 

14 Georgia 201 

15 Washington 641 

16 Kansas 160 

17 Florida 

18 Iowa 1 

19 Utah 

20 Nebraska 


ber r P0 ;ri 

tive I tested 


Total 10, 288 



States ar- 
ranged by 
adjusted" 
frequency 
of positive 
reactors 


S41 
1, 901 
7, 026 
1, 456 
930 
1, 140 
741 
5, 006 
1, 703 
1, 141 
1, 559 
1, 227 
890 
1, 494 
1, 699 
1, 497 

1, 227 

2, 069 
774 

1, 291 


9. 4 35, 612 


1 Excludes persons of mixed residence. 

2 Adjusted to distribution by type of residence of the total. 
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from the 20 States in which metropolitan, farm, 
and other residents were each represented by 
reasonably large numbers are given in table 5. 
Relative frequencies of reactors for the three 
types of residence vary considerably from one 
State to another. However, as shown by the 
last column in the table, adjustment for the 
differences in distribution by type of residence 
has only a limited effect on the order of the 20 
States as arranged by frequency of tuberculin 
reactors. It must be assumed, nevertheless, 
that type of residence is of greater importance 
for total frequency of reactors in other States 
where metropolitan areas, as defined, do not 
exist, or where the distribution by type of resi- 
dence is for other reasons less uniform. 

The frequency of tuberculin reactors in the 

Table 6. Percentage of positive reactors in 
Navy recruits (one-state residents and aver- 
age annual tuberculosis death rates per 
100,000 white population, by State, 1939—41 




Tuber- 

State 

Percent 

culosis 

positive 

death 



rate - 

Alabama 

S. 0 

32 

Arizona 

22. 7 

150 

Arkansas. .. 

8. 9 

34 

California. . 

11. 6 

51 

Colorado 

8. 2 

51 

Florida... . 

5 3 

27 

Georgia 

7. 2 

26 

Idaho 

3. 4 

14 

Illinois.. 

9. 7 

36 

Indiana 

10. 0 

35 

■ Iowa 

4. 9 

16 

Kansas.. . 

6. 2 

21 

Kentucky... 

16. 7 

62 

houisiana. ... 

7. 4 

37 

Mississippi 

7. 3 

25 

Missouri. _ 

11. 6 

36 

Montana 

Nebraska 

5. 6 
3.9 

32 

14 

New Mexico 

18. 0 

72 

North Carolina.. 

6. 0 

27 

Ohio. . 

11. 1 

33 

Oklahoma 

8. 9 

34 

Oregon 

6. 9 

25 

Pennsylvania . 

10. 9 

35 

South Carolina. . 

5. 0 

21 

South Dakota. 

4. 5 

15 

'I'ennessee. 

Texas 

Utah. 

11. 3 
8. 7 
4. 4 

61 

55 

14 

Washington 

6. 8 

35 

Wyoming 

5. 5 

15 


1 Excludes States represented by less 
persons. 

than 200 


- Computed from mortality and population figures 
given in Vital Statistics of the United States, 1939-11. 


Figure 2. Correlation for 31 States between 
percentage of positive tuberculin reactors in 
Navy recruits and average annual death rates 
from tuberculosis (all forms) for 1939-41 in 
the white population. 



total study population, as well as in the popula- 
tion used for studying geographic variations, 
is highest in the recruits, lower in the college 
men, and lowest in the college women. The 
differences are statistically significant. They 
cannot be accounted for by differences in age 
distribution since that was essentially the same 
in each group. Nor can they be ascribed to the 
unequal geographic distribution of the groups. 

As shown in table 3, for the 8 States from 
which more than 200 persons (all one-state resi- 
dents) were tested within each of the three 
groups, the prevalence of reactors ranges from 
relatively high (Kentucky) to low (Iowa). 
Correction for the inequality in geographic dis- 
tribution of the recruits and the college students 
does not reduce the differences in the total prev- 
alence of reactors in those 8 States. The 
proportion of metropolitan residents is lowest 
in the recruits, higher in the college men, and 
highest in the college women (table 4) . Con- 
sequently, an adjustment of the college student 
rates to the distribution, by type of residence, 
of the recruits tends to increase rather than de- 
crease the differences between the groups. 

Differences between recruits and college men 
with respect to tuberculin sensitivity are not 
found in those who had been residents of more 
than one State, nor in the one-state residents 
from States represented by small numbers 
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Table 7. Frequency distributions of sizes of reactions among 

Transverse diameter of induration (in millimeters) 


State of residence 1 


Alabama 

Arizona 

Arkansas 

California 

Colorado 

Florida 

Georgia 

Idaho 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Mississippi 

Missouri 

Montana 

Nebraska 

New Mexico 

North Carolina. 

Ohio 

Oklahoma 

Oregon 

Pennsylvania. . 
South Carolina. 
South Dakota.. 

Tennessee 

Texas 

Utah. 

Washington 

Wyoming 


Total. 


Number 
tested 2 

00 

01 

02 

03 

04 

05 

06 

07 

08 

09 

10 

n 

12 

1,981 

1, 795 


17 

■ 

4 

21 

12 

4 

13 

fi 

19 

6 


472 

355 



4 


3 

6 

5 

3 

11 

n 

14 

1 

14 

i, 785 




14 


5 

8 

0 

8 

[BH 

M 

22 

9 

10 

8, 490 

7, 438 



40 

15 

14 

30 

21 

BE 

42 

,34 

iiroi 

3G 

73 

1, 444 

1, 320 


5 

i 


3 

K1 

Hej 



12 

10 

3 

1,409 

1, 304 



10 

14 

■wm 

9 

H 

H 

10 

.3 

17 

3 

6 

1, 901 

1, 788 

1 

14 

13 

H 

17 

9 ■ 

6 

1 

10 

27 

5 

10 


G79 


4 


i 

1 


1 



1 

3 

3 

S79 

78S 


3 

1 

2 

4 

mm 

n 

4 
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(table 2). Nor is the relative frequency of re- 
actors in college women consistently the lowest 
in all States represented in the study (table 3). 


Tuberculin Sensitivity and T uberculosis Deaths 

The prevalence of positive reactors in each 
of the 31 States from which 200 or more recruits 
were tested was related to the average annual 
tuberculosis death rates in the white popula- 
tion, by State, for the 3-year period 1939-41, the 
midpoint in the lives of the 17- to 21-year-old 
recruits (table 6 and fig. 2). A high positive 
correlation was found, the coefficient of corre- 
lation being 0.8S. That finding led to an ex- 
amination of the relation between the prevalence 
of positive reactors and other tuberculosis death 
rates - sex-specific rates for the pexiod 1939-41 
and average annual rates for 1929-31 and for 
1949-51, as well as the mean annual death rates 
for all three periods (1929-31, 1939-41, 1949- 
51-). Coefficients of correlation range from 


0.84 to 0.93. The difference is not statistically 
significant. 

Variation in Size of T uberculin Reactions 

Results thus far have been presented in terms 
of the conventional definition of a positive re- 
action as one measuring 5 mm. or more. The 
use of that definition, according to recent 
studies in many countries {10), may mean that 
reactions of quite different significance are being 
classed as positive in different geographic areas. 
Distributions of the sizes of the reactions were 
therefore studied, and the basic data are ghen 
in table 7. 

While tlie data are inadequate for detailed 
analysis by single States, pooled results from 
several States illustrate the difference that may 
be found between two geographic areas (fig- 3)- 
The figure shows percentage distributions, by 
size, for reactions measuring 2 mm. or more, 
for recruits from four northwestern States, 
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Navy recruits to the intradermai 0.0001 mg. tuberculin test 
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Idaho, Montana, Oregon, and Washington, and 
from four southeastern States, Alabama, Geor- 
gia, Louisiana, and Mississippi. 

The concentration of reactions on “round" 
numbers (5, 10, 15, and 20 mm.) is obvious 
and indicates inaccuracy of reading even though 
serious efforts had been made to obtain precise 
measurements. (It may be recalled in this con- 
nection that each observer tested recruits from 
all over the country, and thus his inaccuracy 
would not be expected to bias the measurement 
of reactions of men from different geographic 
areas.) A smoothed curve is superimposed on 
each distribution to bring out the striking con- 
trast between their shapes. While the distribu- 
tion of reactions for the northwestern States is 
bimodal with a minimum at about 5 mm., that 
representing the southeastern group of States 
is unimodal with a relative concentration of 
readings in the 2 to 10 mm. range. 

Among reactions commonly classed as posi- 
tive, those measuring o mm. or more, the results 


obtained in the two geographic areas may be 
compared numerically by expressing the fre- 
quency of reactions measuring 5-9 mm. as a 
percentage of all reactions measuring 5 mm. or 
more. In the four northwestern States, only 
10 percent of the positive reactions are less than 
10 mm. in diameter; in the four southeastern 
States, 40 percent are less than 10 mm. Al- 
though the two groups of States represented in 
figure 3 were selected to show the greatest dif- 
ference in the relative frequencies of small re- 
actions, the data in table 7 indicate that the pro- 
portion of small reactions varies considerably 
from one geographic area to another. 

Discussion 

The findings of the present study confirm a 
number of recent reports that the frequency of 
tuberculin reactors among young white adults 
from over a large part of the United States is, 
today, very low— less than 10 percent at about 






































Figure 3. Percentage distributions of reactions 
measuring 2 mm. or more to the infradermal 
0*000T mg. tuberculin test in Navy recruits 
from four northwestern and four southeastern 
States. 



20 years of age. In a few areas the frequency 
may be twice as high; but in many, and par- 
ticularly in the rural parts of the country, it 
is below 5 percent. 

In interpreting these findings it is important 
to appreciate that the frequency of reactors at 
20 years of age represents the result of tuber- 
culous infections that have occurred during the 
previous two decades. On the assumption that 
reversion of tuberculin sensitivity is rare, an 
average prevalence of less than 10 percent cor- 
responds to an average infection rate of about 
5 per 1,000 per year. A prevalence of around 
5 percent found in many parts of the country 
implies a still lower infection rate, an average 
of around 2 per 1,000 per year. There is every 
reason to believe, however, that the risk of in- 
fection has not been constant but has declined 
during recent years. (Deaths from tubercu- 
losis for the 0- to 10-year-old white population 
have dropped from 8.2 per 100,000 in 1939-41 to 
0 7 in 1951.) At present, the annual rate of 
tuberculous infection in white children and 
adolescents over a large part of the country may 
well be less than 1 per 1,000 per year. Under 


such circumstances, most of our children can 
now be expected to reach adulthood without 
having acquired a tuberculous infection (15). 

Type of residence lias been si i own by many 
workers to have considerable influence on the 
prevalence of tuberculin sensitivity, and our 
findings are in accord. The frequency of re- 
actors is generally higher in urban than in 
rural residents. Had metropolitan residents in 
tin's study been defined as persons living strictly 
within city limits, the difference in rates be- 
tween metropolitan and other residents might 
have been even greater. 

Significant differences are shown in the per- 
centage of reactors among the Navy recruits 
and the college students, differences that cannot 
be accounted for by age or by type of residence. 
They undoubtedly'' reflect the various factors, 
including socioeconomic status, that govern 
whether young men join the Navy or go to 
college. Among the college students, a higher 
frequency of reactors among men than women 
agrees with results of earlier investigations (■!, 
5). It is not inconceivable that women stu- 
dents on the whole generally come from a 
higher social stratum than men. Tire fact that 
the frequency of reactors is usually about the 
same among boys and girls up to high school 
age (17, IS) points again to some form of 
selection as accounting for the differences be- 
tween sex-specific rates in college students. 

Age, sex, race, and, to some extent, type of 
residence and probably socioeconomic factors 
do not, however, account for the broad geo- 
graphic variations in the frequency of tuber- 
culin reactors among Navy recruits (hg- !)■ 
The variations must be ascribed to other factors, 
some of which are known to be of influence and 
some whose influence is entirely unknown. To 
the former belong ethnic differences and the 
well-known tendency of tuberculosis patients 
to move to certain areas, particularly the south- 
western part of the country. P actors like those 
may, to a large extent, account for the hig 1 
prevalence of reactors in California, Arizona, 
New Mexico, and part of Texas. Of particular 
interest is the relatively high percentage o 
reactors in some of the east central States, 
where such factors are presumably of less 
importance. 

The high correlation between tuberculosis 
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death rates ancl percentage of tuberculin re- 
actors, by States, represents one of the critical 
results of the present study and must mean that 
both the frequency of low-dose reactors and the 
tuberculosis death rates reflect the same general 
features of tuberculosis in a community. 

Kecent years have seen a growing interest in 
large-scale tuberculin testing surveys. In com- 
munities where tuberculosis mortality rates are 
not adequate or not available, results of tuber- 
culin testing may well be the best yardstick of 
the tuberculosis problem. For pinpointing lo- 
calities and special situations where infection 
rates are still high and where energetic control 
measures could with profit be instituted or 
strengthened, the test is of unchallenged value. 
Where, on the other hand, the prevalence rates 
are low, the use of the tuberculin test as an 
index of time changes in the tuberculosis prob- 
lem has distinct limitations. To obtain stable 
and representative rates would require the test- 
ing of very large groups ; to estimate conversion 
rates or to identify an appreciable number of 
converters would require the retesting of lit- 
erally tens of thousands of persons. 

A number of studies in this country and else- 
where have shown that a high proportion of 
new cases of tuberculosis — in some areas most 
of the new cases — come from among the positive 
tuberculin reactors {20-25 ) . Moreover, the risk 
of developing clinical disease is apparently 
much greater for those who have large reac- 
tions than for those who have small reactions to 
a low-dose tuberculin test {23, 25). Perhaps 
one of the most tangible benefits to he derived 
from tuberculin testing programs is therefore 
the identification of the infected persons in tire 
community and, by careful measurement of the 
reactions, the selection of those most at risk of 
developing tuberculosis. Careful followup of 
that selected group can be expected to facilitate 
early diagnosis and treatment of active disease. 
And, looking to the future, research studies now 
in progress offer reason to hope that the anti- 
microbial agents already found so effective in 
the treatment of clinical tuberculosis may also 
prove effective in preventing the development 
of disease in persons already infected (26 ) . 

How efficient are present-day tuberculin test- 
ing procedures for excluding from among the 
persons being called positive those who have 


not been infected with the tubercle bacillus? 
Material from this study, as illustrated in fig- 
ure 3, shows considerable geographic difference 
in the sizes of tuberculin reactions generally 
considered positive. In the north, most of the 
positive reactions are large and undoubtedly 
represent specific infection with virulent tu- 
bercle bacilli. But in the south, and to a 
lesser extent in other areas, many of the re- 
actions are small, measuring from 5 to around 
10 or 12 mm. in diameter. Distributions sim- 
ilar to those found in the south have been re- 
ported from many countries (10) where high 
proportions of the population have the low- 
grade kind of sensitivity referred to as non- 
specific and where many of the small reactions 
obtained with a low-dose of tuberculin are be- 
lieved to be cross reactions representing infec- 
tion with some organism (probably nonpatho- 
genic) which produces sensitivity to tuberculin. 

Many years ago tire veterinarians had to face 
a similar situation with the problem of the “no- 
lesion reactor’’ — cattle that reacted to tubercu- 
lin yet showed no evidence of tuberculous in- 
fection. While the problem is still far from 
solved, it has long been known that tuberculin 
sensitivity in cattle may be caused by infection 
with a variety of micro-organisms, including 
the avian tubercle bacillus, Mycobacterium 
johnei, and others. The term “nonspecific” is 
commonly used by veterinarians to denote the 
tuberculin sensitivity caused by such organ- 
isms. Although that term may not be entirely 
satisfactory, Paterson has recently written that : 
“Provided the tuberculin is defined — then the 
reactions it produces may be classified as ‘spe- 
cific’ or ‘nonspecific.’ The reactions produced 
by mammalian (human or bovine) tuberculin 
in the subject infected by mammalian tubercle 
bacilli are specific, by avian tubercle bacilli, non- 
specific. The reaction of an avian type sensi- 
tized individual to avian tuberculin is also a 
specific reaction, to a mammalian sensitized, 
nonspecific” {27). 

In the tuberculin testing of cattle, the prob- 
lem of the no-lesion reactor did not become of 
practical concern until the prevalence of bovine 
tuberculosis fell to low levels, until the non- 
specific reactors became a significant proportion 
of all positive tuberculin reactors. We are now 
entering the same stage in the tuberculin test- 
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Summary 

, f ’ r „" , “ rculil1 sensitivity ,v»s studied durin 

tional standard tuberculin PPD-S. The stud! 
population nornprmed Navy recruits fr^ J 
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idence histones obtained from each person at 
the tune of the testing provided material for 
studying geographic differences in the preva- 
lence of tuberculin sensitivity. 1 

The average frequency of reactors was SS 
percent, corresponding to an average annual 
infection rate of less than 5 per 1,000 durino- 
the last two decades. However, prevalence 
rates among Navy recruits ranged from about 
20 percent in lifetime residents of Arizona and 
New Mexico to less than 4 percent in Idaho 
and Nebraska. Bates in the college students, 
while generally lower, reflected similar geo- 
graphic differences. Besidents of metropoli- 
tan areas generally had higher rates than farm 
residents. 

A high positive correlation was found be- 
tween the frequency of reactors among the 
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T INFORMATION about the patients and their 
X care is a sensitive means of learning what 
type of facility nursing homes really are? Tak- 
ing this approach, 13 States participated with 
die Commission on Chronic Illness and the Pub- 
lic Health Service in a study of the character- 


Mr. Solon, nho has been serving as a research asso- 
ciate of the Commission on Chronic Illness for a 
study of long-term patients, is health program analyst 
with the Division of Hospital and Medical Facilities, 
Public Health Service. T he chart review reproduced 
here is adapted from Mr. Solon’s talks at the Com- 
mission! s 1956 meeting in New York City, February 
9, and at the Biennial Round Table Conference of 
the American Public Welfare Association, December 
3, 1955, Washington, D. C. 


istics and caxe of long-term patients in vaiious 
types of institutions during 1953-54. 

A full report of the study will be issued by 
Public Health Reports as a Public Health Mon- 
ograph. An earlier report has been published 
as a reprint from The Modern Hospital of May 
1955 by the Public Health Service under the 
title, '‘Patients in Proprietary Am sing Homes.’' 

A description of the proprietary musing 
homes of the 13 States in the study is presented 
here in a brief chart review. 

The States in the survey are California, Col- 
orado, Connecticut, Georgia, Indiana, Mary- 
land, Minnesota, New Mexico, New York, Okla- 
homa, Rhode Island, Vermont, and Wyoming. 
In composite, they present a fairly representa- 
tive picture of nursing home patients in the 
country. 

The term “nursing home” was found to have 
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varying connotations among the States. The 
range of variation was substantially narrowed 
by application of uniform definitions. Never- 
theless, the deeply ingrained local connotations 
produced some varying interpretation of those 
definitions. 

Generally, however, the types of establish- 
ments construed in the study as proprietary 
nursing homes include those which are de- 
fined as “skilled nursing homes 5 ' together with 
those defined as “personal care homes, with 
skilled nursing.” The former provide skilled 
nursing care as their primary function ; the lat- 
ter furnish some skilled nursing care, but only 
as an adjunct to a primarily personal care func- 
tion. These distinctions have been described 
in two articles in Public Health Reports : “In- 
ventory of Nursing Homes and Related Facili- 


ties,” December 1954, and “Ownership and Size 
of Nursing Homes,’ 5 May 1955. 

Briefly, skilled nursing care includes some 
technical nursing procedures beyond those 
which the untrained person can administer. 
Personal care includes such services as help in 
walking and getting in and out of bed, assist- 
ance with general bathing, help with dressing 
or feeding, preparation of special diet, super- 
-vision over medications which can be self- 
administered, and other types of personal 
assistance. 

There are approximately 150,000 beds in pro- 
prietary nursing homes of the two types de- 
scribed, as shown in the chart below. Infor- 
mation about the patients and their care in 
essentially these types of homes in the 13 States 
surveyed is highlighted in the other charts. 



HOMES 


f l, 

Cvi tlie Uv|{f , cfc> 



O 


providing a minor extent of skilled nursing 


Vol. 71, No. 7, July 1956 




647 


Without question nursing homes to- 
day serve a very aged group. Although 
m other respects sharp differences are 
observed among the States, in point of 
the patients’ ages the various States 
present a remarkably uniform picture. 

ie median age of patients in all of 
these States is about 80 years. 

Relatively few patients— barely 10 
percent nationally— are under 65 years 

° C ° e ' 0nIy a b°ut 1 percent are less 
than 45 years. 


The long periods of residence, aW 
with the patients’ advanced ages, eim 
phasize that nursing homes are in a 
real sense a form of home for the aged 
The median length of residence° of 
the patients in the homes at the time of 
the survey ranged from 6 months in 
New Mexico to 1% years in upstate 

New York. Some patients stay many 
years 1 out of 10 of New York’s pa- 
tients had been admitted 5 or more 
years earlier. 



age of patients 




ilfllUIIIII 

*' "’ 0kli Ca "> Ctlll !=!■ <1 ll 11 l,ill!> 


length of stay to date 

RANGE AMONG (3 STATES 

PERCENT OF PATIENTS BY TIME SINCE ADMISSION 

LESS THAN 1/ 2 TO 2 TO 5 YRS. 

1/2 YEAR 2 YEARS 5 YEARS or more 


IONGEST 




SHORTEST 
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Nursing home patients are heavily 
disabled. About half of the patients 

are severely limited in ability to walk 

they are unable to get about at all, or 
require some major assistance such as 
wheelchairs, walkers, or the help of 
attendants. 

About one-fifth of the patients are 
completely confined to bed. 

More than one-half are mentally con- 
fused, at least part of the time. One- 
third of the patients were found to be 
incontinent. 



disability 


AMONG PATIENTS 


RANGE AMONG 13 STATES 


SEVERELY 

LIMITED IN MENTALLY INC0N- 

WALKING BEDFAST CONFUSED TINENT 
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A few of the more common types of 
diagnoses reported for nursing home 
patients are shown. These represent 
only the major condition for which the 
patient is in the nursing home. 

Cardiovascular conditions are the 
most common; heart diseases and 
stroke cases with hemiplegia are the 
major components among these. 

In all, it is the chronic diseases which 
characterize nursing home patients. 


Information about the patients reveals a great deal about tl\e character ot 
the homes. Thus, this brief picture of the patients— aged, heavily disabled, 
chronically ill, destined for a prolonged stay— outlines a sharp image of the 
type of facility we have in the nursing home. Even the patients with frac- 
tures — normally regarded as an acute condition — usually have a fractured hip, 
requiring for the older person » prolonged period of care. 

A particularly revealing aspect of the nursing home is highlighted by the 
frequency with which the nonspecific term “senility” is reported as a piimaiy 
diagnosis for patients. It reflects in very large part the unavailability of more 
definitive diagnostic information. It points up the fact that the diagnoses 
reported by tlie nursing home administrators often lack the backing of medical 
records or even of medical examination. In wbat follows we shall see some- 
thing of the character of the care rendered and of the nature of its medical 
orientation. 
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The sharp sweep of the curve mark- 
ing oS the proportion of homes which 
have a registered professional nurse 
tells a striking story. Connecticut, at 
one end of the curve, has a registered 
nurse in practically every nursing 
home — in fact, Connecticut prefers to 
call nursing homes “chronic and con- 
valescent hospitals.” At the other end 
of the curve are Wyoming and Okla- 
homa, where the home with a registered 
nurse is practically nonexistent. 
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Also important is the number of staff 
arailable, in relation to number of pa- 
tients. The ratio of patients to nurses 
of all types varies significantly among 
the States. In California and Rhode 
Island «e find an average of 2.5 pa- 
tients per nurse (Connecticut is close 
to this figure with 2.9 patients) . Wyo- 
ming, at the other extreme, averages 
5.2 patients per nursing staff member. 


This view of certain nursing services 
ordinarily given in nursing homes is in 
key ■with characteristic differences 
among States revealed by some of the 
other charts. The proportion of pa- 
tients who receive these particular serv- 
ices is shown for Connecticut and Wyo- 
ming, two States which frequently ap- 
pear at opposite poles on the other 
measures. Much larger proportions 
of Connecticut’s patients receive these 
sen ices than Wyoming’s patients. 


The extent to which patients are un- 
der close, continuing medical supervi- 
sion may be a crucial indicator of the 
general character of nursing homes. 
Large numbers of the patients are in 
fact infrequently attended by physi- 
cians. The proportion who have not 
been seen by a physician in as long as 6 
months or more mounts in some of the 
States to one-fifth, one-fourth, and even 
as much as one-third of the patients. 
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Public welfare funds pay for the care 
of about half of all patients in proprie- 
tary nursing homes. In none of the 13 
study States do public assistance recip- 
ients represent less than one-fouvth of 
the patients. And in several of these 
States, as many as 7 out of 10 patients 
are paid for from welfare funds, 
usually with no other support. 


There is consistently a discrepancy 
between tire median payment for care 
made by public assistance agencies and 
the average amount paid by patients 
from their own funds. In some States, 
the welfare payment is only about half 
the private-pay average. 

Although some of the difference may 
stem from the luxury accommodations 
private-pay patients may select, statu- 
tory and budgetary ceilings on public 
assistance payments are known to be a 
prime factor. 
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We have seen in this brief review that nurs- 
ing homes are predominantly oriented toward 
long-term care, and toward an aged clientele. 
Their patients are characterized by a consider- 
able degree of disability and by a multiplicity 
of chronic diseases. 

We have observed the range in extent of staff- 
ing and intensity of nursing care. We have 
noted an apparent discrepancy between the 
character of the patient population on one hand 
and a relative lack of close and continuing med- 
ical attention on the other. Some fundamental 
implications for our concept of the nursing 
home role are related to the question of whether 


or not nursing homes are medically oriented. 

We have recognized that public welfare agen- 
cies are very heavily involved in financing nurs- 
ing home care for public assistance recipients. 
With so large a proportion of the patients fi- 
nanced from this source, the welfare levels of 
payment must have a pervasive influence on the 
quality of care characteristic of nursing homes 
in general. How large a part public welfare 
agencies may have in the further development 
of nursing homes is suggested by their already 
important role in financing such care. The 
need for joint effort between the health and 
welfare agencies is all too apparent. 
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Tenth Year of the Grand Rapids-Muskegon Study 


Effect of Fluoridated Public Water Supplies 
on Dental Caries Prevalence 

By FRANCIS A. ARNOLD, Jr., D.D.S., H. TRENDLEY DEAN, D.D.S., 

PHILIP JAY, D.D.S., and JOHN W. KNUTSON, D.D.S., Dr.P.H. 


AS EARLY as 1942, it liad been adequately 
JLX. demonstrated that the use of fluoride- 
bearing drinking waters produces a marked re- 
duction in the incidence of dental caries. It 
was also known by that time that this beneficial 
effect occurs in populations using water sup- 
plies containing fluoride from natural sources 
in concentrations below the level established as 
the threshold for mottled enamel or endemic 
fluorosis ( 1 ). 

These epidemiological studies suggested the 
hypothesis that the addition of fluorides to pub- 
lic water supplies would result in a substantial 
reduction in dental caries. To test this hypoth- 
esis and to evaluate the procedure as a method 


Dr. Arnold is director of the National Institute 
of Dental Research, National Institutes of Health, 
Public Health Service; Dr. Dean is secretary of the 
Council on Dental Research, American Dental Asso- 
ciation; Dr. Jay is professor of dentistry at the Uni- 
versity of Michigan School of Dentistry; and Dr. 
Knutson is chief dental officer of the Public Health 


Service. 

The following dental officers of the Public Health 
Service conduct the annual dental examinations in 
the Grand Rapids-Muskegon study: Dr. Robert C. 
Likins, Dr. A. L. Russell, Dr. David B. Scott, Dr. D. 
E. Singleton, and Dr. Robert M. Stephan. The fol- 
lowing dentists, formerly with the Public Health 
Service, also participated as examiners in the study: 
Dr F S. Loe, Los Angeles, Calif.; Dr. H. B. Mc- 
Cauley, Baltimore, Md. ; Dr. S. J. Rucicka, Cleveland, 
Ohio; and Dr. Edwin M. Short, Hyattsville, Md. 


of caries control, several studies were begun in 
10 1 - 1 - 1 5. One of these studies is the Grand 
Rapids-Muskegon study, conducted by the Pub- 
lic Health Service with the cooperation of the 
Michigan Department of Health, the Univer- 
sity of Michigan, and the city officials of Grand 
Rapids and Muskegon, Mich. This paper sum- 
marizes some of the findings from 10 years of 
observation in that study. 

General Procedure 

As originally planned the Grand Kapids- 
Muskegon study was designed to continue for 
a period of 10 to 15 years. This period was 
selected so that observations would be compa- 
rable to those obtained in the basic epidemio- 
logical studies on children 12 through 14 years 
of age with a continuous history 7 of using fluor- 
idated water. The selection of the study areas, 
the methods and types of examinations, the se- 
lection of the annual study groups, and pre- 
liminary findings have been reported (2, 3). 

Beginning in January 1945, sodium fluoride 
has been added to the water supply of Grand 
Rapids, the principal study area. Since that 
time the fluoride content of the water supply 
has been maintained at a concentration level 
of 1 p.p.m. (within the range 0.9 to 1.1 p.p.m.)- 
The water supply at Muskegon, the control 
area, contained less than 0.2 p.p.m. of fluoride 
until July 1951. At that time Muskegon began 
adding fluoride to its water supply to maintain 
a level similar to that in Grand Rapids, (h* 
this paper, parts per million of fluoride refeis 
to the concentration of the fluoride ion.) 
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To establish the caries status of the study 
population before fluoridation of the waters, 
complete oral examinations with a mouth mir- 
ror and explorer were made of virtually all 
children enrolled in elementary and secondary 
schools in Grand Rapids and Muskegon in 194T 
and 1945. Each year thereafter, similar ex- 
aminations have been made of selected samples 
of children in the two areas. (Bite-wing 
roentgenographic and bacteriological studies on 
selected samples of children will be reported 
in subsequent papers.) To provide an “ex- 
pectancy curve,” complete oral examinations 
were also made, in 1945 and 1946, of school chil- 


dren in Aurora, 111., where it is known the water- 
supply has contained 1.2 p.p.m. fluoride from 
natural sources for about 50 years. 

The annual samples of the school population 
of Grand Rapids and Muskegon are taken from 
schools selected as representative of each city 
as a whole. The samples consist of all avail- 
able children in certain grades (or in sections 
of the grades) in these schools. The grades 
are selected to yield certain age groups. The 
number of grades has been expanded each year 
so that for the 10th year of the study a repre- 
sentative sample of children at each age from 
5 through 16 years was obtained. The grades 


Table 1. Distribution of continuous resident children examined in Grand Rapids and Muskegon, 

Mich., according to age, by year of examination 


Age last birthday 1 

Basic 

examina- 

tions, 

1944-45 

1945 

1946 

1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 


Grand Rapids, Mich. 

4 

sprawl 

540 


168 

137 

75 

117 

168 

116 

101 

77 




1, 714 

831 

886 

842 

777 

720 

853 

1, 087 

715 

529 

6... 


1, 1S6 

628 


736 

697 

748 

750 

826 

1,010 

561 

7 

1, 800 

119 

82 

69 

55 

54 

438 

423 

422 

410 

751 

8 

1, 647 

15 

216 

135 

138 

155 

501 

470 

444 

390 

567 

9 

1, 639 


525 

465 

484 

519 

520 

582 

720 

623 

477 

10 . 

1, 626 



108 

111 

125 

131 

141 

512 

499 

515 

11... 

1, 556 


17 

18 

22 

140 

130 

151 

246 

291 

499 

12... 

1, 685 

174 

85 

38 

60 

130 

200 

176 

211 

316 

260 

Us fesir 


953 

547 

625 

600 

574 

530 

497 

497 

557 

224 

119 


273 

173 

196 

152 

153 

130 

128 

119 

111 

250 


ilHSil 


53 

80 

64 

64 

58 

53 

80 

99 

240 


1, 107 

4 

3 

233 

245 

209 

177 

198 

191 

197 

198 

Total 

19, 680 

5, 088 

3, 569 

3, 684 

3, 646 

3, 672 

4, 400 

4, 590 

5, 471 

5, 319 

5, 148 


Muskegon, Mich. - 


4 .. . 
5___ 

6 .. . 

7.. . 

8 .. . 

9.. . 

10 .. 
11 . 
12 . 
13. 

14.. 

15 .. 
16. 


Total. 


20 


43 

18 

26 

51 

41 

63 

52 

43 

40 

402 


321 

348 

422 

340 

359 

351 

487 

370 

381 

462 

i 339 

312 

305 

393 

310 

294 

353 

397 

386 

408 


36 

42 

36 

30 

274 

223 

246 

209 

292 

376 


18 

13 

10 

12 

190 

275 

205 

212 

244 

357 


213 

215 

199 

197 

227 

277 

348 

258 

275 

359 


62 

57 

52 

52 

51 

62 

287 

311 

226 

293 

— 

12 

10 

14 

146 

141 

139 

133 

175 

208 

328 

— 

21 

19 

11 

2S 

43 

48 

46 

163 

183 

377 


197 

207 

208 

214 

173 

225 

178 

228 

243 

369 


77 

50 

79 

66 

63 

59 

54 

51 

121 

292 


18 

44 

41 

34 

35 

21 

30 

35 

139 

248 


1 

199 

205 

132 

146 

155 

132 

161 

185 

4, 291 


1, 358 

1, 534 

1, 608 

1, 695 

2, 053 

2, 192 

2, 551 

2, 613 

2, 923 


, tA w o - ; i “ or "l aU ° n regarding the effect of selection of sample by grades on specific age grouns 
weremademUichXoTms! MuSkes ° n " ere not donc Until late s P rin S therefore, no eSns 
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selected for the annual examinations are as 
follows : 


Tear Grade 

1045 Kindergarten, 1 , S 

10-16 Kindergarten, 1 , 4, S 

1917 Kindergarten, 1 , 4, 8, 11 

191S Kindergarten, 1 , 4, 8 , 11 

1919 Kindergarten, 1 , 4, 0, S, 11 

1950 Kindergarten, 1, 2 , 3, 4 , G, S, 11 

1951 Kindergarten, 1, 2, 3, 1, G, 8, 11 

1952 Kindergarten, 1 , 2, 3, 1 , 5, G, 8, 11 

1953 Kindergarten, 1 , 2, 3, 1, 5, G, 7, S, 11 

1951 Kindergarten through 11 


Each year of the study, all available chil- 
dren in the selected grades (or section thereof) 
in each school in the study received dental ex- 
aminations. Only the records of children aged 
4—16 years who had used city water supplies 
continuously since birth are included in this 
report. !s r ot included are records of children 
who lived outside their respective communities 


for more than 3 months in any one calendar 
year. The number of continuous resident chil- 
dren and their distribution by age for each year 
of the study are shown in table 1. 

Results 

The amount of dental caries observed at each 
annual examination through 1951 in Grand 
Itapids and in Muskegon is shown in tables 2 
and 3. There has been a striking reduction in 
the amount of dental caries in both the decidu- 
ous and permanent teeth. For example, in 1941 
the average 6-year-old child had 6.43 def (de- 
cayed, extraction indicated, or filled) decidu- 
ous teeth ; in 1951 the average child had only 
2.95 def teeth. This represents a reduction of 
about 51 percent. Similar results were ob- 
served in the permanent teeth of children born 
since fluoridation started; that is those 6 to 


Table 2. Average number of def 1 deciduous teeth per child 2 in Grand Rapids and Muskegon, 

Mich., by year of examination 



Basic 











Age last birthday 

exami- 

nations, 

1914-45 

1945 

1916 

1917 

191S j 

1919 

1950 

1951 

1952 

1953 

1931 


1. 


G 

7 

S 

9 

10-.. . 
11 -.- 
12 — 
13 


Grand Rapids, Midi. 


4. 19 

5. -10 

3. 13 

3. 19 

3. 02 

2. 75 

2. 16 

2. 13 

2. 17 

2 . 06 

2. 12 

5. 37 

6 . 15 

5. OS 

3. S9 

1. 03 

3. 27 

2. 50 

2. 27 

2 . 32 



6 . 43 

0. 98 

5. 73 

5. 38 

1. 78 

1. 59 

3. 73 

2. 9S 

2. 93 

2. 92 

•x % 

6 . 29 

7. 66 

6 . 11 

5. 81 

5. 20 

1. S3 

5. 72 

4. 03 

3. IS 

3 . 10 

3 31 

5. 78 

S. 00 

5. 10 

5. 07 

4. SS 

1. 75 

1. 91 

1 . 12 

3. S9j 

3. 48 

3 09 

4. 59 


4. 45 

1 . 11 

1. 13 

1. 11 

1. 23 

3. S 6 

3. 66 

3. 35 

5 35 

2 . 81 

__ 

2. SI 

3. 16 

3. 06 

2. SG 

2.36 

2.13 

2 . 61 

2. 38 

T * 32 

1. 35 


2 . 12 

2. 78 

1. 77 

1. 19 

1 . 16 

1. 35 

1. 51 

1. 90 


.47 

. 28 

. 13 

. 11 

. 25 

. 35 

.-25 

. 30 

. 31 

. 44 

£is 

. 18 

. 13 

. 11 

. 11 

. 17 

. 10 

. 15 

. 12 

. 17 

. 19 



o 


6 


8 

9 

10 

11 

12 

13 


5. 05 

6 . 82 
7. 17 
6. 66 
6 . 06 
1. 89 
3. 08 
1.33 

.12 

. 23 


Muskegon, Mich . 3 



3. 11 

1. 67 

1. 39 

1.11 

5. 32 


5. 86 

5. 05 

O. OO 

5. 56 

5. 65 


6. 21 

6. 18 

6. 06 

5. 99 

6. 02 


6. 83 

5. 95 

6. 92 

6. 33 

5. 83 


1. 83 

3. S5 

1. 80 

6. 08 

5. 06 


1. 32 

1. 31 

1. 71 

1. IS 

1. 09 


3. 15 

3. 67 

2. 79 

2. 77 

3. 19 


1. 67 

2. 90 

. 61 

1. 21 

1. 09 


. 11 

. 37 

. 61 

. 68 

. 61 


. 29 

. 17 

. 11 

. 11 

. 13 


1. 16 
5. 25 
5. 67 
5. 77 
5. 32 

1. 17 

2. 86 
1. 16 

. 31 
. 15 


4.35 
5. 39 
5.75 
5. 67 
5. 28 

1.36 
2. 69 
1. 20 

. 51 
. OS 


3.44 
4.42 
5. 71 
5. 16 
1. 95 

1. 29 

2. 96 
1. 38 

.32 
. 21 


3.03 

3.93 

4. S5 

5. 35 
•1. 9S 
3. SI 
2.75 
1.12 
.01 
.12 


~~ ~A vtrwHfir. indicated, or filled deciduous teeth. A decayed and filled tooth is counted only once. 

I spring ° f m5; therefore ’ no esan,inati0DS ' vere 

made in the fall of 1915. 
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Table 3. Average number of DMF 1 permanent teeth per child 2 in Grand Rapids and Muskegon, 

Mich., by year of examination 


Age last birthday 

Basic 

exami- 

nations, 

1944-45 

1945 

1940 

1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 


Grand I! aphis, Mich. 

5 

0. 7S 

0. 56 

0. 23 

0. 37 

0. 26 

0. 38 

0. 26 

0. 26 

0. 23 

0. 12 

0. 19 

7 

1. S9 

1. 72 

1. 11 

1. 09 

1. 04 

. 76 

1. 03 

. 84 

. 90 

. 71 

. 69 

S 

2. 95 

3. 27 

2. 54 

2. 62 

2. 30 

2. 16 

1. 77 

1. 58 

1. 50 

1. 41 

1. 27 

9 

3. 90 


2. 98 

3. 12 

2. 67 

2. 48 

2. 38 

2. 04 

2. 02 

1. 83 

1. 97 

10 

4. 92 


3. 70 

3. 56 

3. 51 

3. 50 

3. 17 

2. 93 

2. 71 

2. 41 

2. 34 

11 

6. 41 


4. 24 

3. 56 

4. 32 

4. 69 

4. 36 

3. 67 

3. 49 

3. 12 

2. 9S 

12 

8. 07 

9. 53 

7. 62 

7. 03 

S. 32 

7. 02 

7. 10 

5. 89 

5. 04 

4. 76 

3. 87 

13 

9. 73 

10. 76 

8.92 

8. 47 

8. 34 

8. 11 

7. 21 

6. 60 

5. 87 

5. 12 

5. 05 

14.. 

10. 95 

11. 90 

9. 41 

9. 50 

9. 41 

8. 90 

8. 55 

8.21 

7. 23 

5. 92 

6. 7S 

15_ „ 

12. 48 

12. 68 

11. 26 

11. 94 

10. 61 

11. 80 

10. 12 

8. 91 

9. 04 

9. 75 

S. 07 

16 

13. 50 

13. 00 

9. 33 

12. 47 

13. 50 

11. 83 

11. 35 

11. 06 

10. 14 

9. 53 

9. 95 


Muskegon, Mich. 3 

6 

0 81 


0. 48 

0. 66 

0. 79 

0. 63 

0. 75 

0. 80 

0. 52 

0. 35 

0. 45 

7.... 

1. 99 


1. 33 

1. 05 

2. 19 

1. 43 

2. 01 

1. 88 

1. 66 

1. 24 

1. 14 

8 

2. 81 


2. S3 

2. 15 

3. 50 

2. 58 

2. 96 

2. 63 

2. 19 

2. 66 

2. IS 

9 

3. 81 


3. 29 

3. 54 

3. 58 

3. S8 

3. S9 

3. 52 

3. 05 

3. 22 

3. 16 

10 

4. 91 


4. 27 

3. 60 

4. 87 

4. 44 

4. 53 

4. 32 

3. 90 

3. 64 

3. 72 

11 

6. 32 


4. 25 

4. 70 

4. 71 

5. 93 

5. 67 

5. 34 

5. 04 

4. 70 

4. 58 

12.. 

8. 60 


S. 43 

6. 79 

7. 82 

7. 21 

6. 88 

7. 71 

7. 00 

6. 53 

6. 12 

13. 

9. 98 


9. 02 

9. 23 

10. 52 

9. 52 

9. 58 

9. 36 

S. 71 

8. 20 

7. 98 

14. 

12 00 


11. 09 

12. 00 

12. 27 

11. OS 

12. 11 

11. 36 

10. 06 

10. 35 

10. 74 

15 

12 86 


11. 17 

12. 89 

12. 66 

10. 32 

10. 94 

12. 38 

11. 57 

11. 69 

11. 19 

10... 

14. 07 


19.00 

12. 77 

14. 31 

12. 51 

13. 91 

13. 10 

12. 36 

11. 48 

12. 55 


1 Decayed, missing, or filled permanent teeth. A decayed and filled tooth is counted only once. 

2 See table 1 for small numbers involved in some instances. 

3 The basic examinations in Muskegon were not done until the late spring of 1945; therefore, no examinations 
were done in the fall of 1945. 


10 years old. It should be noted also that some 
beneficial effect was obtained by the older chil- 
dren. For example, the 16-year-old children 
had an average of 13.50 DMF (decayed, miss- 
ing, or filled) permanent teeth in 1944 and 9.95 
m 1954. They were between 6 and 7 years of 
age when fluoridation started. 

A breakdown of the dental caries experience 
rates for 1954 in the two cities is shown in 
table 4. For comparison with these results, 
table 5 offers the findings in 1945 among Aurora, 
111., children, who had used a naturally fluori- 
dated water since birth. The caries experience 
observed among them is similar to that reported 
for other areas with fluorides of that concen- 
tration (I). 

Prior to the decision to add fluoride to the 
water supply at Grand Rapids, it was concluded 
that the procedure would not produce an un- 


desirable cosmetic effect, that is, mottled enamel. 
However, it was recognized that an increase in 
the milder, nonob jectionable forms of dental 
fluorosis was likely. In order to evaluate this 
factor fully, it is necessary to wait for observa- 
tions on all permanent teeth (excluding third 
molars) which are calcified on fluoridated 
water. The obsei'vations to date give evidence 
of only a slight increase (0.24 percent in 1944; 
0.3’6 percent in 1954) in the number of children 
with the milder forms of fluorosis, which are 
not objectionable from an esthetic or cosmetic 
standpoint. 

Discussion 

From the results obtained in Grand Rapids 
after 10 years of water fluoridation, it is quite 
clear that this procedure is remarkably effec- 
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tive in reducing the incidence of dental caries. 
These observations are in accord with the re- 
sults of similar studies conducted under sep- 
arate auspices The scientific evidence 

is conclusive, therefore, that water fluoridation 
is an effective public health procedure for pro- 
ducing a substantial reduction in the incidence 
of dental caries. 

According to this study, the beneficial effects 
of fluoridated water are not confined to persons 
drinking the water since birth. The results 
suggest that some benefit was obtained by per- 


sons whose teeth had already formed or erupted 
when they started drinking fluoridated water. 
The effects on the teeth of adults in these cities 
have not as yet been ascertained. However, 
tiie fact that a reduction in caries was observed 
for teeth which had already been calcified when 
fluoridation was started indicates that some 
beneficial effect may be gained by older age 
groups. 

The possibility of an increase in dental fluo- 
rosis in a community after fluoridation has re- 
ceived considerable discussion. After 10 years 


Table 4. Dental carles in deciduous and permanent teeth of continuous resident children of Grand 
Rapids and Muskegon, Mich., as observed in the 1954 examination 



Xuinber of teeth per child 


Age last birthday 

, 

Deciduous teeth 

1 

Permanent teeth , 

i 

Percent oi 
caries-free 
children ‘ 

: 

Filled 

Total def> 

i 

Decayed 

[ Missing 2 

Filled 

1 Total 
DMF 3 


4 . 

5. 
6 _ 
7. 
8 - 
9- 
10 
11 
12 

13 

14 

15 

16 


Grand Rapids, Mich. 


0 08 

2 jo 






1. 14 

2. 50 

0. 01 


0. 01 

0.02 

99.4 

59.3 
66. S 

49.4 
33.1 
26.6 
16.3 

13.5 
10.7 

5. 6 
1.2 
2.0 

1.30 

2. 95 

. 11 


.09 

. 19 

1. 45 

3. 26 

. 36 


.35 

.69 

1.42 
1.30 
. 98 
. 63 
. 12 
. 04 

3. 31 
3. 00 
2. 35 

1. 32 
. 44 
. 18 

. 52 
. 74 
. 73 
. 78 

1. 14 

1. 56 

2. 13 

0. 02 
. 04 
. 07 
. 10 
. 26 
. 44 
. 52 

. 77 
1. 26 

1. 63 

2. 19 

2. 55 

3. 23 

4. 36 

1. 27 
1. 97 
2.34 
2.98 
3.87 
5. 05 
6.78 

8. 07 

9. 95 



2. OS 

1. 02 

5. 23 



1. 96 

1. 35 

6. 90 



Muskegon, Midi . 5 






0. 03 
. 33 



0. 03 

0. 00 

0. 13 

. 45 

. 74 

0 

. 41 

1. 14 

1. 23 

. 06 

. 95 

2. 18 

1. 29 

. 14 

1.80 

3. 16 

1. 44 

. 23 

2. 20 

3. 72 

1. 79 

. 32 

2. 67 

4. 58 

2. 05 

. 42 

3. 85 

6. 12 

2. 47 

. 72 

4. 97 

7. 98 

4. 31 

1. 39 

5.31 

10.74 

3. 55 

1. 42 

6. 51 

11. 19 

2. 78 

1. 42 

8. 77 

12. 55 


, i indicated, or filled deciduous teetii. 

> Decayed, extraction ndicw^_^^^ r00ts » and teeth destroyed beyond any possible repair. 

2 Includes teeth Rate permanent teeth; each tooth is counted only °nce [or tins total. 

3 Decaj g e u d e ’ d 1 ” 1 *d a S caHous surface is included in both the “Decayed” and the Filled columns. 

has ^permanent teeth only. - ved the beneficial effects of 3 years of water fluoridation (see text), 

s These children had aireau^ 


08. 4 
79. S 
49.7 

27.5 

14.5 
5.7 

4.3 

4.4 
1.6 
0 

1 . 4 
1.1 


.4 tooth that 
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Table 5. Dental caries in deciduous and permanent teeth of continuous resident children of Aurora, 
III., as observed in the 1945—46 examination period 


Age last birthday 

! 

Number 
children j 
i examined 

! 

t 

1 

Deciduous teeth 

! Permanent tooth 

Percent of 
caries-free 
children 1 

Filled | 

Total 
def 1 

Decayed 

.Missing - 

Filled 

Total 
D.MF s 

Number of teeth per child 

4 

30 

0. 10 

2. 07 




i 



407 1 

. 25 

2. 79 

0. 06 



0 06 i 

97. 3 

6 .. 

473 

. 38 

3. 30 

.27 

0. 00 

0. 02 

.28 j 

84.8 

7. 

510 

. 44 

3. 51 

. 68 

.01 

. 04 

.71 

66. 1 

8 . 

409 

. 54 

3. 00 

. 95 

.01 

. 11 

1. 04 

55.2 

9 


49 

O O.Q 

1 27 - 

06 i 

07 ; 

1 5 9 

44 3 

10 

397 

' 27 

2. 2K 

1* 55 

. 09 

51 

2 02 

33. 5 

11... 

383 

. 15 

1. 18 

2. 03 

. 23 

. 69 

T 67 

27.7 

12 

401 

.05 

1 .43 

2, 06 

. 22 

.96 

2.95 

26. 9 

13 

401 

.01 

j . 13 

2. 10 

.24 

1. 20 

3. 09 

26. 7 

u _ 

433 



2, 05 

31 

1 58 

3 64 

21. 7 

15... 

407 



2 37 

50 

2 05 

4 54 

16 9 

16... 

371 


i 

2.32 

. 53 

2. 71 

5] 19 

14. 6 


Decayed, extraction indicated, or filled deciduous teeth. 

Includes teeth listed as “remaining roots” and teeth destroyed beyond any possible repair. 

. , Decayed, missing, or filled permanent teeth; each tooth is counted only once /or this total. .V tooth that has 
Dotti a filled and a carious surface is included under both the “Decayed” and the “Filled” columns. (Note that this 
table differs from table 2, reference 2.) 

' Permanent teeth only. 


of fluoridation in Grand Bapids, the percentage 
of children classed as having fluorosis has in- 
creased, but, as anticipated, this increase is con- 
futed to the milder forms. As pointed out pre- 
ciously (7), the signs of the milder forms of 
fluorosis caused by ingestion of water contain- 
utg 1 p.p.m. fluoride as a rule do not appear 
ou the anterior teeth. It is the plan of this 
study to continue the observations to evaluate 
this factor fully. Thus far, however, the inges- 
tion of the Grand Eapids water supply has not 
pi educed any undesirable cosmetic effect in the 
form of objectionable dental fluorosis on the 
anterior teeth. 

Summary 

The results of the Grand Eapids-Muskegon 
study after 10 years of observation indicate that 
the adjustment of the fluoride content of a com- 
munal water to an optimal level (approxi- 
mately 1 p.p.m. fluoride) will produce the 
following effects : 

1. A striking reduction in the prevalence of 
dental caries in the deciduous teeth. At the 


peak of prevalence, namely 6 years of age, the 
caries rate for the deciduous teeth was reduced 
by about 54 percent. 

2. A marked reduction in the prevalence of 
dental caries in the permanent teeth. In chil- 
dren born since fluoridation was put into effect, 
the caries rate for the permanent teeth was 
reduced on the average by about 60 percent. 

3. Some benefit among persons whose teeth 
having already formed or erupted when fluori- 
dation is begun. 

4. No undesirable cosmetic effect from dental 
fluorosis. 
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PHS films 


The Public Health Aspects 
of Migrant Workers 

16 mm. Film, black and while, sound, 
16 minutes, 1955. 

Audience: Public health workers, medical 
societies. 

Available: Loan — Public Health Service, 
Communicable Disease Center, 50 7lh 
St. NE., Atlanta 23, Ga. Purchase — 
United World Films, Inc., 1445 Park 
Avenue, New York 29, N. Y. 

Instruction in the detection and 
control of communicable diseases in 
migrant laborers is provided through 
this film. National problems in con- 
trolling diseases associated with this 



jck showing mode of travel of 
grant laborers. Two families 
10 or 12 people traveled 
300 miles in one of these to 

-t to summer work. 


shifting group are elucidated. These 
problems have, for many years, been 
growing. 

Since migrant laborers are tran- 
sients, they do not ordinarily enjoy 
the rights of citizenship. Any at- 
tempt to solve such problems must, 
therefore, transcend legal obligations 
to protect the health of citizens. 

Infectious Hazards of Bacte- 
riological Techniques Series: 
Part VI, The Centrifuge 

35 mm. Filmstrip, color, sound, 12 min- 
utes, 86 frames, 1955. 

Audience: Laboratory or institutional per- 
sonnel using or teaching the use of 
the centrifuge in handling infectious 
organisms. 

Available: Loan — Public Health Service, 
Communicable Disease Center, 50 7fh 
St., NE., Atlanta 23, Ga. Purchase — 
United World Films, Inc., 1445 Park 
Avenue, New York 29, N. Y. 

This is one of a series of film- 
strips relating to studies of infec- 


Safety cup used to prevent dis- 
semination of aerosols from 
tubes broken in centrifuge. 



Air samplers placed to deter- 
mine aerosol contamination ol 
various distances from centri- 
fuge. 



Ventilated cabinet developed at 
Fort Defrick to house refriger- 
ated centrifuge. 


tious aerosols produced by common 
laboratory operations. 

Based on data gathered 1)7 
Army’s Chemical Corps Biologic- 
Laboratories, Fort Vet rick, this P; 1 * 
ticular part deals specifically " l 
the centrifuge. It points out tom 
of the hazards of usiDg this npi>- ir -^ 
tus and suggests safe operating 
procedures. 
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Fort Detrick study evaluates relative infectious hazards of microbio- 
logical laboratory techniques. 


Microbiological Safety 

By MORTON REITMAN, PH.D., and A. G. WEDUM, M.D., Ph.D. 


L ABORATORY workers often have acquired 
i infections during microbiological inves- 
tigations. A 1951 survey of 1,342 laboratory-ac- 
quired infections in the United States revealed 
39 deaths, a case fatality rate of about 
3 percent (1). In all, recognizable accidents in 
the laboratory accounted for only 215, or 16 per- 
cent, of the infections. The source of most of 
the illnesses was unknown. 

Although literature on industrial and chem- 
ical hazards is abundant, little has been pub- 
lished on microbiological hazards until recently 
(2-9) . The Fort Detrick Laboratory Hazards 
Section, necessarily concerned with the preven- 
tion of laboratory infections, has attempted to 
determine their causes. From observations and 
from experimentation on infectious laboratory 
hazards, safety ideas have been developed 
which may be helpful in decreasing the number 
of laboratory-acquired illnesses. 

Aerosol Determination 

Studies of the potential sources of infection 
have centered on the hazards associated with 
common laboratory techniques. The experi- 
mental method used has been described previ- 
ously {5,7). Essentially, this method involves 
sampling air with the sieve-type air sampler 
during standard bacteriological operations such 


Dr. Reiman is chief. Laboratory Hazards Section, 
Agent Control Branch, Safety Division, Fort Detrick, 
Army Chemical Corps, Frederick, Md. Dr. Wedurn 
is safety director at Fort Detrick. 


as pipetting, centrifuging, inoculating and 
lyophilizing cultures, and autopsy of animals. 
The operational area is surrounded by samplers, 
each of which draws air at the rate of 1 cu. ft. 
per minute through 340 small openings, thereby 
impinging organisms on the surface of a petri 
dish agar plate 1-2 mm. below the openings. 
After a suitable incubation period (36-48 hours 
at 30° C. for bactei-ia and 1—16 hours at 30° C. 
for bacteriophage) colonies or plaques are 
counted in a Quebec colony counter. 

Contamination of the environment is deter- 
mined also by swabbing surfaces with cotton 
moistened with nutrient broth. The swabs are 
streaked on agar plates, which are then incu- 
bated as are the air-sampler plates. 

Three easily identified organisms were used 
in these studies: (a) Serratia indica , a red pig- 
mented vegetative rod ; (5) Bacillus subtilis var. 
niffer, designated B. globigii in Fort Detrick 
laboratories; and (c) coliphage T 3 . S. indica 
and B. subtilis spores were sampled on corn- 
steep, molasses agar, and coliphage T 3 on t.ryp- 
tose phosphate glucose agar (7). 

Area Contamination Found 

Wide variations from average determinations 
of contamination hazards associated with labo- 
ratory procedures are possible (see table). 
These variations often seem to depend on minor 
changes in technique peculiar to the individual 
testing a particular procedure. A reported 
count of two, for example, means that two colo- 
nies grew on the agar sampling plates. It has 
been reported that most bacteria in the air occur 
in clumps {10) . Also, the efficiency of the sieve 
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toctoioloslcol tecfc „ ique! 


Technique 


< °” * il ' l "> 

2 ; -■<>. 0.5 

' injection with Tpe/cenUi andafter’ 

Autopsy, guinea pig: 1 ccut tincture of iodine 

*' culture injected intra- 

5; 

I “• 


o. Decanting supernatant into ilask ” Ug " lg 

; t *s™CKs;,;r 10 ‘“^<*^.^36- 

■ " tSRS a^y^SsPri^si-, 

n anc i_ bIowin g With a pipette..’ g ” aIterna te sucking 

9. Aa°in t {ffl5‘ ^unmon cuT^'^ ““ 30 ""' f j 

10. Swabbing o'ut.side of’ centrifugf tubes^fter C rn"- ri ' fuge ----j 
fuging, taking off supernatant n i i fi,Iing > centri - 
°“ e l.Ttccl surface " CUltUr ° falling 3 "’cties onto: us Pcnding 

2. Painted wood"”””” - --- 

3. Ifem-rock I 

4. Dry hand towel ” 

5. Dry paper towel 

6. Dry wrapping towel...””””' 

7. Towel wet with 5 percent phenol I 

». Pan of 5 percent phenol 

Inoculating loop: I 

L St tooth ?u.°t n ure! S . a . r . P !! t . e . With °" e l0 °P ful & Mica 


2. Streaking one agar plate with one loopful of agar culture 

3. Loopful of broth culture striking edge of tub! cuiture — 


Number of colonies appearing c 
plates 


Number 
of I 
operations 


Average 1 .Minimum 


. 6 
1 . 2 
2.3 
. 025 
17. G 


10 4 
10 1, 183 


sampler in recovering aerosolized particles of 
heterogeneous size and composition under vary- 
ing humidities is not easily nor precisely de- 
terminable. In the presence of bacterial aero- 
sols of known concentrations, efficiencies have 
varied from 43 to 73 percent. Therefore, the 
reported number of colonies is significantly 
smaller than the actual number of bacteria. 

It is evident that certain procedures create 


larger amounts of aerosols than others. Grind- 
ing tissue with mortar and pestle, decanting the 
supernatant after centrifugation, resuspending 
packed cells, inserting a hot loop in a culture, 
withdrawing a culture sample from a vaccine 
bottle, opening a lyophile tube, streaking an 
inoculum on a rough agar surface, and shaking 
and blending cultures in high-speed mixers ap- 
pear to be potentially dangerous to the tech- 
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Aerosols produced by common bacteriological techniques — Continued 



Number of colonies appearing on sampler 
plates 

Technique 

Number 

of 

operations 

Average 

Minimum 

Maximum 

Hypodermic syringe and needle [withdrawing 1 ml. phage 
suspension from rubber-capped vaccine bottle and making ten- 
fold dilutions in rubber-capped vaccine bottles (10 — 1 to 10 -0 ), 
pledget does not always protect fingers against contamination]: 

90 

2. 3 

0 

10 

1. Cotton pledget around needle 

2. Ethanol soaked cotton pledget 

Lyophilization: 

1. Breaking one ampule containing 2 ml. of lyophilized 
S. indica culture in milk plus broth menstruum by drop- 

90 

0 

0 

0 

ping on the floor, first 10 minutes 

10 

2, 029 

1, 939 

2, 040 

2. Same as (1), 50-60 minutes after breakage .. - 

10 

741 

162 

1, 447 

3. Opening one lyophile tube by filing and breaking tip 

4. Same as (3), but wrapped in 70 percent ethanol soaked 

20 

86 

4 

256 

cotton pledget 

5. Transferring one dry inoculum from one lyophile tube by 

50 

. 08 

0 

. 8 

wire loop — — 

50 

1. 0 

0 

5 

6. Same as (5), but shaking powder into broth tubes 

7. Same as (5), but wet inoculum transferred by syringe and 

20 

5. 4 

0 

30 

needle after reconstituting with one ml. broth 

Petri dish plates: 

1. Preparation of pour plate, pipetting one ml. inoculum of 
S. indica into plate without blowing, and adding melted 

10 

4. 4 

0 

17 

agar and mixing 

2. Streaking one smooth agar plate with 0.1 ml.; spread with 

15 

2. 6 

. 2 

5 

glass rod .. .. 

3. Streaking one rough agar plate with one loopful of broth 

50 

. 06 

0 

. 4 

culture ._ .. _ 

10 

25. 1 

7 

73 

4. Same as (3), but using 0.1 ml. and glass rod 

Pipettes (also see centrifuging.) : 

1. Inoculating 50 ml. broth in 125 ml. Erlenmeyer flask 

50 

8. 7 

2 

25 

nith 1 ml. culture ( S . indica ) 

2. Mixing 7 ml. broth culture by alternate suction and 

5 

1.2 

0 

2 

blowing, without forming bubbles . 

Plug, stopper, or cap removed from culture container of 1-10 
dilution of 24-hour broth culture of S. indica: 

1. Escher rubber stopper removed from 5-oz. square dilution 

5 

. 2 

0 

1 

bottle immediately after shaking up and down. 

15 

5. 0 

0 

20 

2. Same as (1), stopper removed after 30 seconds wait.. ... 

3. Plastic screw cap removed from S-oz. prescription bottle 

15 

2. 5 

0 

12 

immediately after shaking _ 

4. Cotton plug removed from 250 ml. Erlenmeyer flask 

15 

4. 0 

0 

13 

immediately after rotary shaking (dry plug) 

15 

5. 0 

0 

16 

5. Same as (4), but wet plug . . .. 

High speed blendor, S. indica culture mixed 2 minutes: 

5 

10. 2 

0 

35 

1. Screw-capped, no rubber gasket (1 minute) .. 

10 

8. 7 

0 

31 

2. Screw-capped, rubber gasket, worn bearing.. 

10 

61. 0 

12 

126 

• 3. Loose fitting plastic cover 

15 

518 

77 

>1, 246 

4. Removing tight cover immediately after mixing. 

15 

0 

0 

0 

5. Removing tight cover 1 hour after mixing .. 

15 

8. 2 

5 

33 


1 Colonies too numerous to count. 2 Two technicians. 


mcian if the micro-organisms are infectious. 
Accidents during centrifugation or handling 
of dried cultures caused extensive contamina- 
tion of the laboratory. Practically every ma- 
nipulation in the microbiological laboratory 
creates aerosols, and these aerosols are probably 
the source of many laboratory infections. 


Corrective Measures 

Bacteriological Cabinets 

Protection from infectious particles dissem- 
inated into the environment surrounding their 
source may be afforded by a bacteriological 
safety cabinet, a modification of the hood or 
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Figure 1. This cabinet may be used without the 
glove-port panel when small amounts of 
aerosol are expected. 


clry box used for chemical and radiological 
studies. All potentially infectious operations 
are thus carried out behind a plane of glass 
with ventilation sweeping contaminated air 
away from the technician. When the cabinet 
is to be used will depend upon the organism, 
the technique, the skill and immunity of the 
technician, the seriousness of the possible ill- 
ness and its posssible sequelae, and the relative 
isolation of the laboratory. A cabinet system 
is also advisable when there is potential re- 
peated inhalation of large volumes of non- 
pathogenic micro-organisms. These occasion- 
ally cause hypersensitivity { 11 ). Hypersensi- 
tivity is also known to develop during the re- 
peated preparation of tuberculin and bruceller- 
o-en. Nonpathogens have been reported to cause 
infection in man ( 13 ). 

The bacteriological safety cabinet ( 13 , 14 ) 
may be simple (fig. 1) or elaborate (fig. 2), 
depending on the need. When there is a arge 
volume of work, special cabinets are justified 
for particularly hazardous equipment such as 
the centrifuge and shaking machines (figs. 3 


and 4) . Ultraviolet light provides paiti.il dis- 
infection of the cabinet interior; sterilization 
is best accomplished with steam formal delude. 

Contaminated cabinet air may be filtered 
through a bacterial filter or piped directly to 
some sort of air incinerator. An electric grid 



m - 


Figure 2. Modular gas-tight cabinet system- 
animal holding, all-purpose, and autopsy 
cabinets. 


*T r ? 



Figure 3. This centrifuge cabinet may alterna- 
tively be used as a bacteriological wor 
cabinet. 
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Figure 4. Model of shaking machine-incubator 
cabinet which may be used to house various 
types of apparatus. 


incinerator (4) lias been in use at the National 
Institutes of Health, Public Health Service, for 
some time. The efficiency of this incinerator 
has been reported (15 ) . Individually designed 
gas or oil fired mcineratois are useful for larger 
volumes of air. Sterilization before renewal 
or examination of the filter may be accom- 
plished by incorporated electric strip heaters. 

The Centrifuge 

For most laboratories, adequate centrifuge 
safety zs possible by use of commercially avail- 
able screw-capped, safety cups for the swing- 
ing head. The angle head in a refrigerated or 
nonrefrigerated centrifuge has required special 
attention ; a new head has been designed with 
enlarged recesses to hold the safety cups and 
will soon be available ( B ) . These cups should 
be filled and opened in a safety cabinet. 

Animals and Cages 

Experimentally infected animals can be a 
source of infectious aerosols (16). Such ani- 
mals are more safely housed in cages with solid 
bottoms and sides than in wire cages. A simple 
method for minimizing dissemination of infec- 
tious material is equipping cage racks with 
ultraviolet fixtures (fig. 5). It has been found 
that when these are adjusted so as to bathe the 
area immediately above the cage tops with con- 
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tinuous ultraviolet radiation at an intensity of 
about 250 microwatts per sq. cm. no viable 
vegetative organisms escape from the cages. 
A more expensive method uses ventilated cages 
in which all input and exhaust air is filtered 
(fig. 6). 

Depending upon the animal, route of inocu- 
lation, cage, bedding, and the mici o-organism, 
the accidental aerosol may not only be a hazard 
to the technician but may peril the validity of 
an experiment through cross inoculation of ani- 



prevenls escape of viable vegetative cells. 



Figure 6. Filtered air is supplied to indi- 
vidual cages connected to negative pressure 
manifold. 
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!”£ ““Smentation oi the test ijiocuJatio,, 
M) In some instances, it has become " e 

valfd tv? ™™ als . i ”‘ livi<l "“)ly to insure a, e 

^0 Pipette 

l 1 l I 3 ette is a significant source of infcc- 
£"?. “ f “?««<»> of iiguifi a“ 

m? ° n 01 aw '° so! - r ° ««■»!»«« 

tne possibility of aspiration and oral contain 

sb&rs 15 <!c ™° ° f som ° ti,,d *- 

( 7 '* ^ iere ale m ™Y pipetting devices 

• . V '» Ulams (-£ 7 , and Ivadavv ('A 7 ) 

flHcropipettorsancI theate (F), Caulfield (F) 
and Fisher (£?) pipettors. A new pinetthm 

Detrid- AV UCh hllS 1 f ° Ulld favor A« Fort 
£ peisonne] is the Propipette (H). A 

simple pipettor can be constructed from a short 

piece of rubber tubing, or a rubber bulb, such 

as those lisell to operate medicine droppers, may 

For a pipetting device to be suitable for han- 
dling infectious materials outside a safety cab- 
inet it should not deliver its liquid by forceful 
ejection which may produce aerosols. Gravity 
flow delivery is given by the Caulfied pipettor 
and the Propipette but not by the other devices 
mentioned. Contaminated pipettes should be 
p aced in a tray large enough to allow their com- 
plete horizontal immersion under a layer of 
germicidal solution, and the tray should be auto- 
claved before removing the pipettes. 


may escape through a loosely fiuiiw core' 

ou,T tt Sit 1 ‘t * 5 are temvti > 

cup. Use of a larger size O-ring flf 0 on , 

cation 1 of fP *““■ rti,e »■« 

a rubber r* t0 !,1,0 ’ r Assertion 
a rubber diapliragm so that the contents , 

bo removed by syringe and needle, provides 

hwY’TT ° f C01ltents ' D,je ^ the hazi 
involved, however, it is best to use a blent 

cabinet eml dismtegl ' ato1 ' hl a 

Clothing 

It is advisable to wear suitable laboratoi 
ciothing in infectious disease laboratories. Ti 
long-sleeve, operating gown which ties in tl 
back and is worn over duck trousers is suitab: 
for men, while a smock may be worn by woinei 
i pair of shoes should be reserved for use i 
t lo laboratory only. Wearing a surgical caj 
may he desirable in animal rooms, when shower: 
c o not include the hair or when respirator; 
protective apparatus is used. Preferably, 
sheet clothing should not be worn beneath 
a oratory clothing, since the former may be- 
come contaminated if a spill occurs. Infection 
of laundry workers has proved that it is neces- 
sary to autoclave laboratory clothing of per- 
sonnel working with some infectious agents 
(19). 

Personal cleanliness is an important barrier 
to infection. Locker rooms should be equipped 
so that showers may be taken in case of acci- 
dental exposure to infectious materials or at 
the end of the working day 7 . A germicidal soap 
containing Hexachlorophene is recommended. 


Other Equipment 

The infectious hazards associated with the 
use of high-speed mixing bowls have been in- 
vestigated (5). It was found that bacterial 
aerosols may be set free by (a) a loose fitting 
cover, (h) lack of a gasket in a tight fitting 
cover, and (o) a worn bearing or loosely fas- 
tened drive shaft. Aerosols are also liberated 
during removal of blended materials from the 
bowls. A leakproof blendor bowl has been de- 
veloped and may be commercially available in 
the future (5, Id). 

Aerosols formed by the process of decavita- 
tion. during operation of the sonic oscillator 


Ventilation 

Except in congested areas and with highly 
infectious agents, sterilization of building os* 
ha ust air is of slight importance to the nearby 
nonbacteriologieal areas if air from the bac- 
teriological safety cabinets is sterilized. Long 
experience with this installation has shown (<i) 
that during weeks and months when the exhaust 
air sterilization system of t he general laboratory 
building was accidentally inoperative (but the 
cabinet exhaust air was being sterilized), there 
was no infection of the laboratory personnel 
or of passers-by ancl (5) that it is extremely 
difficult to maintain consistently an air-ilow 
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control suck that no potentially contaminated 
room air escapes into an adjoining “clean area,” 
Proper control of air at the immediate work site 
may reduce or eliminate the need for exhaust 
air filtration of the whole building. It should 
be pointed out that sometimes treatment of air 
is necessary for public relations or legal reasons. 
But for the technician, the most important 
source of infection is within 12 inches of his 
nose. 

Education 

Equipping a laboratory with the finest safety 
devices does not insure against all possible lab- 
oratory infections. Equipment is no substitute 
for safe technique, which is based upon active 
participation by the worker at the laboratory 
bench in the process of establishing safe prac- 
tices. All employees, new and old, should re- 
ceive safety orientation and training. Super- 
visors and senior personnel must accept the re- 
sponsibility for training new personnel and for 
insisting upon safe practices. A safety manual 
is an excellent medium for disseminating perti- 
nent information. In our laboratories we have 
found that the establishment of a laboratory 
safety council has increased cooperation and 
facilitated an exchange of ideas. A tangible 
public award for a good safety record is always 
an incentive. 
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Changing the Priorities in Public Health 

By GEORGE JAMES, M.D., M.P.H. 


T HE HEALTH OFFICER is often asked 

X to describe his formula for starting new 
programs and getting rid of old unproductive 
ones. This chapter in the art of public health 
includes more than program development and 
is considered here under the broader headin'* 
"Changing the Priorities in Public Health!*’ 
During this era of rapid change in program 
content, health officers are forced to employ this 
ul t to an unusual degree. The present discus- 
sion is offered with the hope that some public 
health practitioners may be aided by statements 
that reduce their daily problems to simple gen- 
eralizations which have “deductive fertility.” 

Criteria for Determining a Priority 

The establishment of priority is one of the 
major responsibilities of the health officer and 
provides tangible evidence of his capacity for 
leadership (1,2). Before gi ving consideration 
to changing priorities, it would be well to list 
some of the criteria for establishing them. 


Dr. James is director of health. A/cron City Health 
Department, Akron, Ohio. He began his public 
health career in 1942 as assistant health officer in 
Williamson County, Tenn. In 1945, he began a 
decade of service with the New York State Depart- 
ment of Health and teas serving as assistant com- 
missioner for program development and evaluation 
prior to his present assignment. In addition, he has 
taught at the Yale University School of Medicine, 
Johns Hopkins School of Hygiene and Public Health, 
and the Albany Medical College of Union University. 
He presented this paper at the annual meeting of the 
Oklahoma Public Health Association, held Novem- 
ber 9, 1955, at Stillwater. 


-Those listed below are suggested in part by 
Aseher ( 3 , 4) and are illustrated by examples 

from the public health field. 

Urgency. There is no doubt that the health 
problems created by a smallpox outbreak or a 
flood deserve top priority. A breakdown in one 
of our ma jor barriere against communicable dis- 
ease, or a mass debacle of any kind, must re- 
ceive our immediate attention. 

Feasibility. Often a program could be 
readily undertaken with existing resources if 
a slight amount of effort were added. The 
teaching of self-breast palpation to middle- 
aged women by public health nurses can be 
given priority as part of each visit to a new 
family under the generalized public health 
nursing program. Similarly, the use of the 
tuberculosis mass chest X-ray survey for the 
detection of heart disease is another example 
of an extra dividend program. 

Scope. Will the program, be of benefit to a 
significant number of citizens or only a few? 
Will it be countywide or only of value to one 
small area? It is obvious, for example, that 
higher priority will be given to a health educa- 
tion program on the early signs of cancer than 
one on muscular dystrophy. 

Preparation for something more extensive • 
Dr. Aseher calls this the “multiplier effect.’ 
Some communities have developed a mobile 
physiotherapy unit to give simple treatments 
to home-bound patients with arthritis. This 
is deemed worthy of priority, since it is prob- 
ably the first step in a more elaborate program 
of home care and rehabilitation for all varie- 
ties of chronic illness. 

Coordination between existing programs. 
Several communities have invested heavily w 
programs of slum clearance and construction 
of low cost housing. Health units in those 
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areas can gear their environmental sanitation 
activities to make the total program more ef- 
fective. The health officer is often able to pro- 
vide the cement which integrates the vital com- 
munity programs of other agencies. Many ex- 
amples of this can be found in existing air pol- 
lution, hospital planning, and mental health 
programs. 

Practicality . This is the old concept of ef- 
ficiency. When the expected return on a small 
program investment is very great, it becomes a 
practical matter to give that program a high 
priority. In this category one can place fluori- 
dation of the public water supply, since at an 
annual cost of about 10 cents per capita a two- 
thirds reduction in dental caries among chil- 
dren can eventually be achieved. Another ex- 
ample is the allocation of official funds for the 
treatment of cases of ringworm of the scalp 
because of the far greater community cost of 
the uncontrolled spread of this disease among 
school children. 

Special ability or special mandate. By vir- 
tue of its unique skill or legal powers the health 
department is often the only one or the one best 
able to perform a particular service. The col- 
lection, tabulation, and analysis of morbidity 
and mortality data, the performance of health 
services for school children, and the develop- 
ment of inservice medical care programs in 
municipal government have fallen to the lot 
of some health officers. It would usually be 
impossible for a community to develop effective 
programs in these fields should the health offi- 
cer fail to give them priority. 

Good ic ill. The performance of adequate 
health programs requires a background of com- 
munity good will and support. Practically 
every health officer has, on occasion, given high 
priority to programs of low health importance 
as a matter of sound public relations. To avoid 
later confusion, the health officer should openly 
admit that the chief objective of such a health 
piogram is the enhancement of good public re- 
lations if that is the fact. 

Changing the Priorities 

Tire development of any health program re- 
quires attention to certain strategic factors in 
the community. With respect to any one pro- 


gram, these factors are favorable or unfavor- 
able to some degree. If entirely favorable, 
active service may begin immediately; if un- 
favorable, various subsidiary developmental 
steps must precede the large-scale program. 

The physician who performed a “Smithwick” 
operation for the hypertensive disease of an in- 
fluential State legislator was in a favorable po- 
sition to promote a State hypertension commis- 
sion. The availability of Federal funds for 
State industrial hygiene services during Woi'ld 
War II resulted in the development of such di- 
visions in the States that had not yet estab- 
lished them. Support for special case-finding 
programs among hospital admissions by local 
tuberculosis associations has sold these services 
to many communities. 

The health officer who always waits patiently 
for the time when strategic factors become fa- 
vorable can be said to be selecting bis priorities 
on the basis of passive opportunism, that is, 
priority is given to something dramatic and 
successful, not necessarily that which is most 
needed to meet local problems. Such a health 
officer looks for and pounces upon the health 
angle of any general project that catches the 
community’s fancy. This evokes that compari- 
son between a statesman and a technician in 
public health (5) , which may be applied to the 
opportunist. The opportunist in public 
health pursues fleeting, short-term, popular 
goals which are dramatic and sure of success; 
the statesman is not reluctant to lend his pres- 
tige to the struggle for those long-range goals 
which are greatly needed although temporarily 
neither popular nor feasible. 

Lest one be tempted to develop a universal 
dislike for the public health opportunist, let 
him be advised quickly to correct that impres- 
sion. Many of our excellent health programs 
in child health, medical rehabilitation, and re- 
search in chronic disease, owe their origin to a 
unique and happy combination of local factors. 
In fact, a health officer should be criticized for 
not talcing advantage of such good fortune. 
Rather must the test of the practice of passive 
opportunism come from two other questions : 

Having once seized the opportunity, lias the 
health officer proceeded methodically and scien- 
tifically to build a firm and successful program, 
or lias he dropped this one for the next fair 
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prospect which loomed into Ids jurisdictional 


h j S . t f tal p . ro « ram a conglomerate of activi- 
ties which arrived opportunely, or has he left 

ice tlX, Ct l iPOn thG fieId ° f Pllbl!c health Prac- 
tice tlu ougli programs developed with a greater 

The health officer of today expects to develop 
programs even when local strategic factors are 
not quite satisfactory. This chapter on the art 
ot public health practice is the crux of our cur- 
rent task in the establishment of useful pro- 
grams against the chronic degenerative diseases 
and accidents. Several examples will be con- 
sidered to illustrate how priorities can be 
changed hi the absence of perfection in local 
strategic factors. 

The active opportunist. A health officer can 
act the opportunist even if there are no cur- 
rent opportunities. This might be dubbed 
the program plan approach.” This health of- 
hcer sets many irons in the fire. When one of 
t lem gets hot, lie steps in quickly and forces 
Ins program along the lines already planned. 
Instead of forcing a public reaction, the health 
oihcer needs merely wait for public opinion to 
force the program, which will be any of those 
lie lias been holding hi readiness. 

The danger of such an approach is, of course, 
that full many an excellent program may be' 
“born to blush unseen.” The health literature 
is replete with excellent program plans which 
read well but recount only an idea, not a blue- 
print for action which was effectively taken. 
Aftei all, liow does one judge a program plan 
which has never been translated into action ? 

Again, let the reader be assured that there 
need be no invidiousness attached to this tech- 
nique of changing priorities. In fact, it is to 
be highly recommended for those programs 
which reason tells us are due for the touch of 
Midas. Health officers would do well to plan 
thoroughly in the field of adult rehabilitation, 
home care, radiological health, and mental 
health. Yet, once having planned, should we 
not do something more with our sci-ipt than 
file it away until D-Day ? If not, is there not 
the distinct danger that some other agency, 
presumably less well qualified than the trained 
health department, will seize the initiative be- 


cause it happens to be more available to certain 
newly developing strategic factors? 

The demonstration. Long an honored an- 
pioach to the changing of priorities, the dem- 
onstration is usually characterized by its heavy 
accent on quality service. Less well recognized 
is the fact that the demonstration should be 
used only when the health officer is sure of Ids 
scienti tie and practical grounds. A demonstra- 
tion, it should be remembered, can also be taken 
by our critics as proof that something cannot 
be done. 

In developing the project, care should be 
taken to bite off no more than can be thoroughly 
chewed. If you are planning a complete and 
integrated school health demonstration pro- 
gram, do not try to establish it in your entire 
district. One census tract, one school, or even 
one classroom may be all you can handle effec- 
tively without compromising quality. The 
demonstration team must be overstaffed: later 
on is time enough to prove we can do the job 
or the major part of the job with less expense 
and personnel. Public relations skill is re- 
quired and care must be exercised. The popu- 
lation involved can learn to consider themselves 
unhappily as guinea pigs, or with good public 
education, as those fortunate few who are privi- 
leged to receive the first chance to participate 
in an excellent program. 

The demonstration approach is useful today 
for diabetes detection programs, heart disease 
detection by mass survey, prophylactic treat- 
ment of cases of rheumatic fever, and tumor di- 
agnostic clinics. It, perhaps, should not yet 
be used for obesity’’ control, which still seems to 
be based upon too much scientific conjecture to 
be predictable. 

The research approach. The research proj- 
ect differs from the demonstration in one major 
respect : Its scientific basis is not yet considered 
proved. In fact, the central idea of establishing 
the project is to discover more scientific evi- 
dence, although it may also render good serv- 
ice to the study population. Our welfare 
colleagues have coined the term “service-linked 
research” as a fitting description of this method 
of program development (6). 

The Albany Cardiovascular Health Center 
(7, S) is a good example of this technique of 
changing priorities. The State civil services 
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male population between the ages of 40 and 54 
are receiving a complete periodic cardiovascular 
evaluation under a project established by the 
New York State Department of Health. Not 
only is this project stimulating fundamental re- 
search among the team who are members of the 
staff of the Albany Medical College or the State 
Health Department, but it is also aimed at: 

• Evaluating the validity and reliability of 
techniques for the early diagnosis of coronary 
heart disease and hypertension. 

• Stimulating an interest in heart disease 
among the staff of this State health As* utment 
and encouraging them to adci' r JW!!l' ^disease 
studies and related projects to their own specific 
programs. 

• Giving the best in heart disease detection 


services to a “susceptible” population. 

Similar projects are under way with respect 
to the study of highway accidents ( 0 ) , preven- 
tion of first attacks of rheumatic fever among 
school children ( 10 ) , and home accidents ( 11 ) 
in certain areas. At times this technique is 
used to iron out the administrative features of 
a program based upon fairly sound scientific 
principles. The term, pilot project, is com- 
monly, but not exclusively, associated with this 
use. Such projects do not necessarily require 
the firm scientific base of a demonstration 
project. 


The get-ready approach. Realizing that he 
wishes to reach a distant, still unattainable 
goal, the health officer may undertake a minor 
program which has a great multiplier effect. 
This brings him much nearer to coming to 
grips with the major problem. 

In New York State, a program of control of 
shoe-fitting fluoroscopes was used as the first step 
ni a complete program in radiological health 
(12) . Noting the increasing scope of the prob- 
lem of ionizing radiation, the department found 
that the relatively simple task of surveying and 
correcting the defective units among its 400 
shoe-fitting fluoroscopes gave it the opportunity 
to: 


* Acquire much data on the practical risks 
of ionizing radiation. 

* Obtain equipment needed for radiological 
surveys. 

* Stimulate citizen and staff interest in the 
problem. 


• Develop inservice training, both academic 
and practical, for local health officers and sani- 
tary engineers. 

• Develop an extensive program plan, get 
additional staff, and obtain passage of a com- 
plete sanitary code chapter on radiological 
health. 

The advisory committee. A problem such 
as radiological health, which touches many 
highly skilled professions, should be approached 
with the most expert advice. The available 
data must not only be accurate ; it must be cor- 
rectly interpreted. The implications of vari- 
ous control procedures must be appreciated and 
endorsed by the technical groups which are 
concerned. An advisory committee of leaders 
in these fields is essential. 

The use of an advisory committee implies 
certain specific cautions over and beyond the 
obvious one of obtaining the proper personnel 
to serve : 

• Do as much work as you can before they 
convene. You cannot afford false starts. 
These are usually busy people who cannot take 
the time to teach you fundamentals. Study 
the field well, send someone away for a special 
course if it is unfamiliar, and consult in ad- 
vance with a key member of the committee to 
be sure you are on the right track. 

• Send the material to be considered to each 
member well in advance, indicating your sources 
of information, and if possible, areas of special 
discussion and decision. 

• If the group changes the first draft mate- 
rially be sure that each has an opportunity to 
review and comment on the final draft. 

The technique of the advisory committee has 
worked unusually well with new programs based 
upon the self-policing of special groups. Be- 
sides its use in radiological health, a State has 
found it of value in developing a program in- 
volving the labeling of household products 
which may be hazardous if improperly used 
(13). It has had an excellent trial in several 
areas for the development of programs of dis- 
aster control. Some health departments are 
now adopting the plan as a practical step 
toward good public relations in administration 
by having advisory committees of prominent 
citizens help define community needs and pro- 
mote solutions. 
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The joint approach. Often a health officer 
can accomplish much by coordinating his ef- 
forts with those of another agency. His added 
increment of resources, though slight, may be 
precisely what is needed to make a worthwhile 
program a reality. At present, it is possible 
to work with cancer societies for the develop- 
ment of cancer registers, to tie diabetes sur- 
veys in with tuberculosis society mass X-ray 
programs, and to engage in rheumatic fever 
prophylaxis programs with heart associations. 

In the use of this technique, the health officer 
is urged to spell out the details of the arrange- 
ment in writing. Such problems as the dura- 
tion of the program, the extent of its evaluation, 
the next steps, the implications to other pro- 
grams, are well worth some thought in ad- 
vance. Ho health officer should permit his 
complete program to bog down due to firm, 
long-range commitments made to so mail}' agen- 
cies that he has ended by relinquishing all rights 
to the determination of priority. 

The advance on many fronts. Some health 
officers like to establish a balanced program of 
new activities; they insist upon having some 
entry that can be made under each category of 
public health activity. When something new 
arises, they do something about it, even if it is 
on a small scale. This is not a demonstration, 
not a well-planned approach, not research, not 
a pilot project, merely something to permit him 
to dabble lightly in a large variety of services. 

If one mentions adult rehabilitation, this 
health officer reminds us that his public health 
nurses are following and attempting to return 
a few hemiplegics to self-sufficiency. If we 
bring up multiple screening, he has done some 
hemoglobin and diabetes tests at a county fair. 
If we mention home accidents, he had his stat- 
istician make a 2-month tabulation of patients 
treated at the emergency room of the local hos- 
pital and had a public health nurse follow up 


a a few of them. 

Such public health dilettantism is not neces- 
u-ily bad. It can be a good first step toward 
amethim 1- better and, when this occurs, leads 
a the concept that there are really no new 
i 10 "rams in public health, only changes in em- 
ffiasis. Best of all, it is often the only way to 
lie a reluctant staff. You can sell the care 
,f Mrs Fred Smith to a nursing division too 


busy to accept a “program” in adult rehabilita- 
tion. You can get a sanitarian to check the 
lighting in an apartment hallway when the ex- 
planation of your plans for a sanitation home- 
accident program falls on deaf ears. Us in g 
this oblique approach, one can get a community 
to accept a worthwhile cancer program even 
before it realizes that something new had been 
added. 

Unloading the Old Program 

Since there are, to put it mildly, limitations 
to the jhV‘~r"ces available to local health of- 
ficers, the attention of new programs means that 
“something’s got to give.” Health officers fear, 
and rightly so, to end programs precipitously. 
Such action may lead to a general feeling of 
impermanence and consequent lack of fervid 
local support toward public health programs. 
Nevertheless, old programs can be dropped 
under one of several methods : 

Changing the character or purpose. The 
mass chest X-ray for tuberculosis will probably 
be used increasingly for heart disease and lung 
cancer detection while its original purpose de- 
clines in importance. The female clientele of a 
venereal disease clinic are easily available for 
cancer detection, particularly advisable since 
syjrhilis {lJj) and neglected cervicitis {lo) iire 
botli considered to be precancerous lesions. 

The knife. The development of modern 
knowledge about communicable disease contra 
has permitted drastic changes in quaiantme 
regulations and the free distribution of certain 
antitoxic serums. Occasionally, when ay 11 
able funds have been curtailed, health officers 
have found it feasible to do this (16). 

Demonstration in reverse. A real challenge 
awaits local health officers who would i 6 
explore methods of streamlining some o our 
traditional health programs. Evaluation 
studies on the details of prepasteurize nri ' 
inspection, water and sewage plant inspection-, 
and some of the routines of school health P iaa 
tice might prove that much current effort con 
be curtailed. Perhaps better, quick-scrcenm,, 
techniques could be employed to give vvainiUn 
of those places or persons requiring detai e 
dividual attention. Such demonstration in r 
verse, in the sense that it shows how t ie ^ 
ficiency of our programs may be impiovei 
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curtailment, should result in the saving of effort 
which can then be diverted to more valuable 
services. 

Plus-minus method. This method can also 
be called “accentuating the positive.” By so 
doing, attention is drawn away from the un- 
necessary so that it can be de-emphasized. In 
milk-production control, one can accent cooling, 
clean equipment, and cow health, and allow 
cracks on the floor, area of window space, and 
certain required partitions to acquire less sig- 
nificance. Greater attention in cancer control 
can be given in some areas to teaching individ- 
ual physicians how to perform cancer diagnosis 
rather than continue to multiply the number of 
expensive cancer detection clinics. In school 
health, the development of strong programs of 
teacher-nurse-parent conferences will draw at- 
tention away from unproductive, routine morn- 
ing clinics. 

Gradual attrition. Old programs which re- 
fuse to die might eventually fade away. County 
health units which have practiced rigid quar- 
antine for certain common communicable dis- 
eases may hesitate to suggest a drastic change 
in keeping with modern control regulations. 
There is always the fear that any de-emphasis 
in control may spread to other disease pro- 
grams. By avoiding all attempts at stimulating 
this particular program it can slowly wither 
until the community is better prepared to take 
a definite stand at modernizing quarantine reg- 
ulations. 

Summary and Conclusion 

This discussion seeks to explore a small chap- 
ter in the art of public health practice dealing 
with the ways in which health officers add new 
services to their entire community health pro- 
grams. Some of the criteria for the determina- 
tion of priority are listed and certain principles 
presented to indicate how these priorities are 
changed. Examples of the development of new 
programs and de-emphasis of others are dis- 
cussed. In general, we require two things of 
the modern health officer : 

* Many individual approaches to public 
health practice. 

Precise and adequate communication on the 
plans and results of these practices. 

Prom the mutual stimulation following the 


defense of his activities before a jury of his 
peers will come progress not only in the science 
of preventive medicine but in the health offi.cei' , s 
own very special art of public health practice. 
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Jones Criteria (Modified) for Guidance 
in the Diagnosis of Rheumatic Fever 


R HEUMATIC FEVER is related to pre- 
-Vious infection with group A beta hemo- 
lytic streptococcus, but the mechanism of the 
disease is unknown. Its boundaries are indefi- 
nite, and its differentiation from other diseases 
is sometimes impossible. There is no specific 
laboratory diagnostic test. The diagnosis must 
therefore be arbitrary and empirical. Criteria 
herein set forth are aimed at identifying those 
individuals who have had or are having an 
attack of rheumatic fever. They make no at- 
tempt to measure rheumatic activity at any 
given time or to diagnose inactive rheumatic 
heart disease. Thus, following the designation 
of an illness as rheumatic fever, the existence 
of continued activity or the presence of inac- 
tive 1 heumatic heart disease may be indicated 
by criteria different from those outlined below. 

Ciiteiia are necessary in order to minimize 
both overdiagnosis and underdiagnosis. The 
tendency to label as rheumatic fever a chronic 
tebiile illness for which no obvious cause can 
be found is to be deplored. The tragedy which 
may lie in the wake of the false diagnosis of 
rheumatic fever may be even greater than the 
possible harm of missed recognition in ques- 
tionable cases. The institution of effective 


This report of the Committee on Standards and 
Criteria for Programs of Care of the Council on 
Rheumatic Fever and Congenital Heart Disease of 
the American Heart Association has been approved 
by the executive committee of that council. The 
original report was published in. “ Modern Concepts 
of Cardiovascular Disease” vol. 24, September 1955. 
In revised form, it is being given ivide circulation 
to support efforts to detect and treat rheumatic fever. 


prophylactic regimens requiring prolonged ad- 
ministration of sulfadiazine or antibiotic 
agents places a grave responsibility on the 
physician in the diagnosis of this illness. 

In this statement, the diagnostic features of 
the disease are divided as originally proposed 
by' Jones into major and minor categories de- 
pendent upon their relative occurrence in rheu- 
matic fever and in other disease syndromes 
from which this disease must be differentiated. 
Thus chorea is included among the major cri- 
teria while fever, a symptom common to many 
diseases, is placed in a minor category. 
These major and minor categories have no sig- 
nificance beyond their diagnostic import either 
as to prognosis, amount of “rheumatic activ- 
ity,” or severity' of acute illness. Indeed, a 
severe manifestation of rheumatic fever such 
as rheumatic pneumonia is not included be- 
cause it is difficult to differentiate from conges- 
tive cardiac failure and because it almost al- 
ways occurs in patients whose rheumatic fever 
is so obvious as to offer no difficulty in diag- 
nosis. 

The presence of two major criteria or one 
major and two minor criteria indicates a high 
probability of the presence of rheumatic fever 
with one notable exception (see “other mani- 
festations”). In addition to the major and 
minor criteria to be used in the recommended 
formula, other manifestations have been listed 
which may be used to support the diagnosis. 
These criteria are not meant to substitute for 
the wisdom and judgment of the clinician. 
They are designed only' to guide him toward a 
diagnosis of the disease with the suggestion 
that he follow carefully all questionable cases 
and restrict the diagnosis of rheumatic fever to 
illnesses which meet acceptable criteria. 
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Major Diagnostic Criteria 

Carditis 

Murmurs. The presence of a significant 
apical systolic murmur, apical mid-diastolic 
murmur, or basal diastolic murmur in an indi- 
vidual without a history of previous rheumatic 
fever or in whom there is good reason to believe 
there was no pre-existing rheumatic heart dis- 
ease; or a change in the character of any of 
these murmurs under observation in an indi- 
vidual with a history of rheumatic fever or 
rheumatic heart disease. 

Increasing Cardiac Enlargem ent. Obviously 
increasing cardiac enlargement by X-ray. 

Pericarditis. Pericarditis manifested by a 
friction rub, pericardial effusion, or definite 
electrocardiographic evidence. 

Congestive Failure. Congestive heart failure 
(in a child or young adult under 25) in the 
absence of other causes. 

Polyarthritis 

Polyarthritis tends to be migratory and is 
manifested by pain and limitation of active 
motion, or by tenderness, heat, redness or swell- 
ing of two or more joints. Arthralgia alone 
without objective evidence of joint involvement 
is not a major manifestation. 

Chorea 

This must be differentiated from liabit spasm, 
athetosis, and cerebellar ataxia. Movements 
must be characteristic, involuntary and of 
moderate severity if chorea is to be used as a 
major manifestation. 

Subcutaneous Nodules 

These are shot-like, hard bodies seen or felt 
over the extensor surface of certain joints, par- 
ticularly elbows, knees and wrists, in the oc- 
cipital region, or over the spinous processes of 
the thoracic and lumbar vertebrae. 

Eiyfhema Marginatum 

This recurrent, pink, characteristic rasli of 
rheumatic fever, in which the color gradually 
fades away from its sharp scalloped edge, is 
found mainly over the trunk, sometimes on the 
extremities, but not on the face. It is transient, 
is brought out by heat and migrates from place 
to place. 


Background 

In 1944, the late Dr. T. Duckett Jones published 
criteria for the diagnosis of rheumatic fever which 
have been generally accepted in the United States and 
in many parts of the world. Subsequently Dr. 
Jones guided the revision of his criteria for use in 
the United Kingdom-United States Cooperative 
Study on “The Relative Effectiveness of ACTH, 
Cortisone and Aspirin in the Treatment of Rheu- 
matic Fever,” and, just prior to his death, he par- 
ticipated in a conference on the revision of his 
original suggestions for use by the practicing physi- 
cian. These modified Jones criteria are based in 
great measure upon his suggestions. 


Minor Diagnostic Criteria 

Fever 

A significant rise in temperature is a com- 
mon symptom, but, because it occurs in so many 
illnesses, it has little differential diagnostic 
value. In order to be included, the elevation 
in temperature must cleaidy exceed the normal 
diurnal fluctuation in which there is great indi- 
vidual variation. 

Arthralgia 

Pain clearly located without objective find- 
ings is only a minor criterion for diagnosis. 
The pain must be in the joint, not in the muscles 
or other periarticular tissues, and must be dis- 
tinguished from the nocturnal pain in the 
extremities occurring in normal children. 
Arthralgia must not be used as a minor crite- 
rion when polyarthritis is included as a major 
criterion. 

Prolonged P-R Interval in the Electrocardiogram 
Prolongation of the P-R interval may be 
nonspecific; it is considered a minor criterion 
and is not diagnostic of carditis. It cannot be 
used if carditis is already included as a major 
manifestation. 

Increased Erythrocyte Sedimentation Rate, Presence 
of C-Reactive Protein, or Leukocytosis 

Elevation in one or more of these nonspecific 
tests may be considered as a single minor cri- 
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Jones Criteria (Modified) for Guidance 
in the Diagnosis of Rheumatic Fever 


T? HEUAIATIC FEVER is related to pre- 
r ~ V VJOlls infectio, i with group A beta liemo- 
ytic streptococcus, but the mechanism of the 
disease is unknown. Its boundaries are indefi- 
nite, and its differentiation from other diseases 
is sometimes impossible. There is no specific 
laboratory diagnostic test. The diagnosis must 
therefore be arbitrary and empirical. Criteria 
herein set forth are aimed at identifying those 
individuals who have had or are bavin" an 
attack of rheumatic fever. They make no at- 
tempt to measure rheumatic activity at any 
given time or to diagnose inactive rheumatic 
heart disease. Thus, following the designation 
of an illness as rheumatic fever, the existence 
of continued activity or the presence of inac- 
tive rheumatic heart disease may be indicated 
by criteria different from those outlined below. 

Ciiteiia aie necessary in order to minimize 
both overdiagnosis and underdiagnosis. The 
tendency to label as rheumatic fever a chronic 
febiile illness for which no obvious cause can 
be found is to be deplored. The tragedy which 
may lie in the wake of the false diagnosis of 
rheumatic fever may be even greater "than the 
possible harm of missed recognition in ques- 
tionable cases. The institution of effective 


This report of the Committee on Standards and 
Criteria for Programs of Care of the Council on 
Rheumatic Fever and Congenital Heart Disease of 
the American Heart Association has been approved 
by the executive committee of that council. The 
original report was published in “Modern Concepts 
of Cardiovascular Disease,” vol. 24, September 1955. 
In revised form, it is being given wide circulation 
to support efforts to detect and treat rheumatic fever. 


prophylactic regimens requiring prolonged ad- 
ministration of sulfadiazine or antibiotic 
agents places a grave responsibility on the 
physician in the diagnosis of this illness. 

In this statement, the diagnostic features of 
the disease are divided as originally proposed 
by Jones into major and minor categories de- 
pendent upon their relative occurrence in rheu- 
matic fever and in other disease syndromes 
from which this disease must be differentiated, 
Thus chorea is included among the major cri- 
teria while fever, a symptom common to many 
diseases, is placed in a minor category. 
These major and minor categories have no sig- 
nificance beyond their diagnostic import either 
as to prognosis, amount of “rheumatic activ- 
ity'’,” or severity’’ of acute illness. Indeed, a 
severe manifestation of rheumatic fever such 
as rheumatic pneumonia is not included be- 
cause it is difficult to differentiate from conges- 
tive cardiac failure and because it almost al- 
ways occurs in patients whose rheumatic fever 
is so obvious as to offer no difficulty in diag- 
nosis. 

The presence of two major criteria or one 
major and two minor criteria indicates a high 
probability of the presence of rheumatic fever 
with one notable exception (see “other mani- 
festations”). In addition to the major and 
minor criteria to be used in the recommended 
formula, other manifestations have been listed 
which may be used to support the diagnosis. 
These criteria are not meant to substitute for 
the wisdom and judgment of the clinician. 
They are designed only to guide him toward a 
diagnosis of the disease with the suggestion 
that he follow’ carefully all questionable cases 
and restrict the diagnosis of rheumatic fever to 
illnesses which meet acceptable criteria. 
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T HE National Health Forum is conducted 
each year by the National Health Council 
to consider a currently pressing health problem. 
Tins year the problem was the mounting “daily 
disaster” of chronic illness. 

Because of the wide concern over the magni- 
tude of chronic illness, 800 health leaders at- 
tended the 2-day session of the forum in New 
York City, March 21 and 22, 1956. They came 
from the 50 national organizations which are 
the active, advisory, associate, and sustaining 
members of the National Health Council, from 
35 additional national organizations, and from 
many State and local groups. 

Forum participants heard Leonard W. Mayo, 
chairman of the Commission on Chronic Illness 
and director of the Association for the Aid of 
Crippled Children, in the keynote address, say 
that chronic diseases account for 88 percent of 
all disabling conditions in the United States. 

Chief speaker at the closing dinner, March 22, 
was Ur. Lowell T. Coggeshall, recently ap- 
pointed Assistant Secretary for Health and 
Medical Affairs, Department of Health, Edu- 
cation, and Welfare. 

The address of Mr. Mayo on the problem and 
the challenge of chronic illness, and Dr. Cogge- 
shall’s answers to the challenge plus seven 
other papers from the forum are presented in 
brief on the following pages. 


“Chronic illness accounts for almost three- 
fourths of the Nation’s daily sickness toll,” 
said President Dwight D. Eisenhower in a 
telegram read at the opening session by Hugh 
R. Lear ell, M.D., president of the National 
Health Council. The President’s message con- 
tinued : 

“There is urgent need both for more research 
into such disease and for prompt and wide- 
spread application of existing knowledge. For 
their continuing effort to solve this health prob- 
lem of vital concern to our Nation, I congratu- 
late the agencies represented in the National 
Health Council.” 

In an introductory speech, the chairman of 
the forum, Theodore G. Ivlumpp, M.D., who is 
president of Winthrop Laboratories, described 
the forum as essentially an effort to discover 
the type of “gears” needed to meet the new 
health care demands created by the predomi- 
nance of chronic illness and how best to “shift” 
into them. ITe said the forum’s task lay in the 
realm of human engineering. 

“People and institutions are finding it hard 
to shift gears fast enough to keep pace with the 
changes that new scientific discoveries are mak- 
ing in the methods by which we may preserve 
or regain health among people of all ages,” he 
stated. 
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tenon. Particularly to be deplored is the tend- 
ency to use any of these tests as a major cri- 
teuon or as diagnostic of rheumatic fever. 
I here are many other nonspecific tests, but these 
three are most commonly used. 

Evidence of Preceding Beta Hemolytic Streptococ- 
cal Infection 


gonococcal arthritis, lupus erythematosus dis 
semmatus, subacute bacterial endocarditis non 
specific pericarditis with effusion, leukemia 
sickle cell anemia, serum sickness (including 
manifestations of penicillin sensitivity), tuber- 
culosis, poliomyelitis, undulant fever, and sep- 
ticemias, particularly’ meningococcemia. 


This must be documented by ( 1 ) a history 
of scarlet fever or by a typical clinical picture 
of other streptococcal infection preceding the 
onset of rheumatic fever by one week to one 
month, the nature of the infection being con- 
firmed by a history of immediate contact with 
other individuals haying typical streptococcal 
infection or by positive culture of the nose or 
throat in which beta hemolytic streptococcus 
predominates; or (2) an elevated or rising anti- 
streptolysin-0 titer. 

Previous History of Rheumatic Fever or the Presence 
of Inactive Rheumatic Heart Disease 
The existence of either of these may be used 
as a minor criterion to aid in deciding the rheu- 
matic nature of the illness in question. For this 
use, the previous history must be documented 
by the same objective criteria as are set forth 
in this statement or by the presence of inactive 
rheumatic heart disease. 

Other Manifestations 

I hese include systemic manifestations such 
as loss of weight, easy fatigability, elevated 
sleeping pulse rate (tachycardia out of propor- 
tion to fever), malaise, sweating, pallor or 
anemia, and local manifestations such as epis- 
taxis, erythema nodosum, precordial pain, ab- 
dominal pain, headache, and vomiting. These, 
as well as a family history of rheumatic fever, 
provide additional evidence of the presence of 
rheumatic fever but are not to be included as 
diagnostic criteria. 

There are combinations of these diagnostic 
criteria which occur in the presence of other 
illnesses which must be ruled out before a defin- 
itive diagnosis is made. One combination in 
particular — polyarthritis, fever, and elevated 
sedimentation rate— is the weakest of all com- 
binations of major and minor criteria. Diseases 
to be ruled out include rheumatoid arthritis, 


Murmurs Indicating Carditis 

Significant Apical Systolic Murmur 
A significant apical systolic murmur is long, 
filling most of systole ; is heard best at the apex; 
is as well transmitted toward the axilla as over 
the precordium ; and does not change with posi- 
tion or respiration. It must be differentiated 
from an innocent (functional) murmur which 
is frequently found in normal people. This 
innocent murmur is systolic, occasionally harsh, 
is heard best along the left sternal border and 
usually changes with position and respiration. 
Borderline systolic murmurs, intermediate in 
location and nature, occur and should be care- 
fully’ watched. Questionable murmurs which 
are intermittently present or which, after a 
period of observation, cannot be clearly classi- 
fied as significant are rarely of any import. 

Apical Mid-Diasfolic Murmur 

A significant organic apical systolic murmur 
is frequently accompanied by a low-pitched, 
short mid-diastolic murmur which is sharply 
localized to the chest wall over the apex of the 
heart and often heard best with a patient in 
the left lateral position with the breath held in 
expiration. This murmur, rarely present in the 
absence of an apical systolic murmur, confirms 
the significant nature of the latter. It must bo 
differentiated from the long, low-pitched, cre- 
scendo apical presystolic murmur followed by 
an accentuated mitral first sound which is indi- 
cative of mitral stenosis but not of acute carditis. 

Basal Diastolic Murmur 

The development of a basal diastolic murmur 
of aortic insufficiency is also indicative of car- 
ditis. It is an early, short, diminuendo munnur 
usually heard only or heard best along the left 
sternal border in deep expiration. It has great 
diagnostic value, even though it may be difficult 
to hear and present only intermittently. 
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of these experiences are distilled in the follow- 
ing statements : 

• A study of community chronic illness can 
be an instrument to effective action, but if not 
wisely planned, it can prove to be an obstacle. 

• Participation of physicians in any commu- 
nity program for the chronically ill is of key 
importance. 

• People who cannot understand vague refer- 
ences to “the chronically ill” will listen to 
specifics; for example, “Mrs. Brown is taking 
Hope Hospital’s homemaker service to old Mr. 
Attarian each day.” 

Other panel moderators were Arnold B. Kur- 
lander, M.D., chief, Chronic Disease Program, 
Public Health Service; Cecil G. Sheps, M.D., 


executive director', Beth Israel Hospital, Bos- 
ton; George Bugbee, president, Health Infor- 
mation Foundation ; G. D. Carlyle Thompson, 
M.D., executive officer, Montana State Board 
of Health ; and Leona Baumgartner, M.D., Hew 
York City health commissioner and incoming 
president of the National Health Council. 

Next year’s forum will consider mental 
health, in its broad implications for all or- 
ganized health effort. To be held in Cincinnati, 
March 20-21, it is part of a plan to rotate the 
annual forums of the council throughout dif- 
ferent areas of the United States. Basil O’Con- 
nor, president of the National Foundation for 
Infantile Paralysis, was chosen president-elect 
of the council. 






Symbols of some of the participating organizations of the National Health Council. 


Vol. 71, No. 7, Jul) 


677 



PHR Conference Report 


National Health Forum 


£ "We do not wish, to discard any of our human 
and institutional health care machinery, for we 
have too little of both, but rather to think of 
retooling and reassembling where changes may 
do the most good,” he said. 

Dr. Klumpp cited estimates of the Commis- 
sion on Chronic Illness, indicating that 28 mil- 
lion persons in the United States — 1 in every 
6 — sutler from some known physical or mental 
impairment. 


More progress has been made in the conquest 
of disease and the prolongation of life in the 
last 50 years than had been accomplished in 
999 centuries of man’s previous existence, Dr. 
Iilumpp said. Life expectancy has moved up- 
ward from 49 years in 1900 to almost 70 years 
in 1955, and, if the population forecast is cor- 
rect, he continued, 1 in every 7 persons in 19S0 
will be Go years of age or older. 

“That means a larger burden of the chronic 
illnesses, though we shall hope that new med- 
ical and surgical advances can cut down the 
toll,” he stated. 

“Dealing with the long-term illnesses re- 
quires a great deal more community cooperation 
and more individual initiative and understand- 
ing than it took to control the communicable 
diseases,” Dr. Klumpp pointed out. 

Recommendations for the retooling which Dr. 
Klumpp urged were numerous throughout the 
six panel discussions that made up the major 
part of the forum. One of the panels sought 
answers to whether a home care program should 
be hospital oriented or health department ori- 
ented, how much responsibility for the chron- 
ically ill the general hospital should assume, 
how the necessary integration of hospital and 
home care can be realized. 

Two other discussion questions were : Can the 
total of voluntary (direct and prepaid) and 
public assistance payments be increased to re- 
duce the balance of unmet needs, with all that 
they entail of individual suffering and human 
waste 2 How can we awaken communities to 
chronic illness needs? Through service and re- 
ferral centers? Through studies? Through 
committee action? 

Four priorities seemed to emerge from the 


many needs for action on chronic illness 
brought out in the panel sessions. These may 
be stated as : 

1. Adopting a “do it yourself” approach to 
health problems in order that all citizens may 
seek medical aid in the early detection of 
chronic diseases and cooperate in whatever 
changeover is required in each community to 
meet the new challenges presented by long-term 
diseases and disabilities. 

2. Joining more closely the medical and so- 
cial sciences since the effective medical care of 
the patient and his cooperation are to be real- 
ized only through good community organi- 
zation. 

3. Providing tools to help professionals and 
the general public understand more acutely the 
common denominator aspects of chronic illness 
so that community health sendees may develop 
the flexibility 7 and flow requisite to care of the 
chronically 7 ill. 

4. Taking inventory of the sickness in the 
Nation and what is needed in the way of addi- 
tional services and planning. 

Samples of the forum’s advice may be drawn 
from the experiences reported to the panel on 
“Community Action Together.” The panel was 
moderated by Charles II. Brnsuell, executive 
director, Pennsylvania Health Council. Three 


Coordination of Communication 

In the hope of encouraging speakers to say what 
they really mean, rather than repeat ritua isfic 
phrases or shopworn words which have lost their 
original market value, one panel agreed that a ine 
would be levied for what James Thurber has satir 
ized as "the gangrenous repetition of thread ar^ 
isms. " Specified examples included ' cooperate, ^ 
"integrate,” and "coordinate," as well as a,ea 
and "level of action." Fines ranged from 5 cents 
for abuse of "impact” and 10 cents for fie 
25 cents for "in terms of." The fine for infegrali° n 
info the basic health structure” was remind or a 
speaker who used the phrase at the right 
Panel members so well voiced their thoughts t 
receipts were zero. 
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and enhanced by the presence in the community 
of adequate treatment facilities. Hospitals, 
clinics, nursing homes of high standard, and 
like facilities come only as the direct result of 
citizen interest and community action. 

Of the nearly 5.5 million victims of long-term 
illness, 2.1 million are 65 years old and over, 1.8 
million are between 45 and 65, and 1.4 million 
are under 45. These figures and the record of 
the rehabilitation of chronically ill persons 
should put to rest the common misconception 
that chronic illness is synonymous with old age 
and generally incurable. The rate of chronic 
illness in relation to age is, however, signifi- 
cant. It is 1.3 percent for those under 45, 5.8 
percent for those between 45 and 64, and 17.1 
percent for those 64 years old and older. Dis- 
abling illness is 13 times as great for those 65 
years of age and beyond as it is for those 
under 45. 

Principles and Recommendations 

The Commission on Chronic Illness has 
evolved a number of basic principles and a 
series of recommendations as a result of im- 
portant studies, fact finding surveys, and re- 
search. It is both timely and appropriate to 
list a few of the most germane. 

First, as to tire individual patient himself — 
his needs, his rights, his personality are para- 
mount. His needs cannot be met, nor his rights 
properly recognized, nor his personality fully 
respected, however, unless he is treated as a 
whole person. If he is regarded thus, his re- 
habilitation or restoration will inevitably in- 
clude the services of many professions and 
disciplines. 

When more than one profession is involved, 
there arises the need for wise planning, skillful 
cooperation, and harmonious interplay among 
the representatives of each profession. This is, 
m essence, the team, currently a popular con- 
cept but not yet fully understood or too effec- 
tively practiced. 

In this integrated approach to the treatment 
of chronic illness, perhaps the strongest factor 
is our knowledge and treatment of the purely 


physical aspects, and the weakest is that of the 
social and emotional factors. We have consid- 
erable security in dealing with the former, but 
something less than that in dealing with the 
latter. 

Recognition should therefore be given to the 
importance of the emotional attitude of patients 
whose illnesses become long drawn out, per- 
manently crippling, or in other ways a major 
frustration. These attitudes embrace morale, 
motivation, and mood. Personnel in instituti- 
tions, in the home, and the patient’s family must 
constantly seek to help the patient endure pain, 
delay, and disappointment; faithfully follow 
difficult treatment regimens; keep hope alive; 
maintain a will to live; and develop a philos- 
ophy of acceptance as part of a mature faith. 

Care of the chronically ill is inseparable from 
general medical care. While it presents certain 
special aspects, it cannot be medically isolated 
without running serious dangers of deteriora- 
tion of quality of care and medical stagnation. 

Care and prevention are inseparable. The 
basic approach to chronic disease must be pre- 
ventive, and prevention is inherent in adequate 
care of long-term patients. 

Rehabilitation is an innate element of ade- 
quate care, and the process properly begins with 
diagnosis. Rehabilitation is applicable alike 
to persons who may become employable and to 
those whose only realistic hope may be a higher 
level of self-care. Not only must formal re- 
habilitation services be supplied as needed, but 
programs, institutions, and personnel must be 
aggressively rehabilitation-minded. 

With full appreciation of the necessity for 
adequate institutional facilities, and with the 
realization that some areas lacking in such ac- 
commodations should provide them, the com- 
mission feels that henceforth communities gen- 
erally should place the greater emphasis on 
planning for care in and around the home. 

Hospitals, outpatient departments, health 
departments, nursing organizations, and others 
furnishing the specialized services required by 
the long-term patient should reexamine their 
policies and practices to assure for him the best 
modern medical care. 
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Commission on Chronic Illness 

The Commission on Chronic Illness, composed o 
nearly 50 interested and knowledgeable citizen: 
and some 30 technical assistants, and served by a 
highly competent staff, was founded in 1950 by 
2* American Medical Association, the American 
Hospital Association, the American Public Health 
Association, and the American Public Welfare 
Association to help define, identify, clarify, and 
classify the problem of chronic illness. 

e ‘j omr ^ i i ss,on has defined chronic illness as 
comprising all impairments or deviations horn 
normal which have one or more of the following 
c aracferistics: are permanent, leave residual dis- 
ci ility, are caused by nonreversible pathological 
alterations, require special training of the patient 
or rehabilitation, may be expected to require a 
°ng period of supervision, observation or care.” 

The commission was dissolvedfin June 1956. It 
therefore remains for other organizations to go for- 
ward with extensive programs designed to meet 
me problems of chronic illness. 

-LEONARD W. MAYO 


i?y Leonard IF. Mayo, chairman of the Commission 
on Chronic Illness and director of the Association 
for the Aid of Crippled Children, New York City, 
who summarizes in brief the principles and recom- 
mendations of the commission, to be published soon 
in a four-volume edition. A midway report on the 
work of the commission appeared in the March 1954 
issue of Public Health Reports, p. 295. 


Chronic illness is no longer the exclusive and 
private business of the patient and the healing 
professions. It is a matter of public concern 
in an age when, for humanitarian reasons and 
for reasons of defense, the Nation is more con- 
scious than ever before of the need for conserv- 


ing human resources. In such an age, illness, 


« OUpll UIl UqCj a *^**'- — I 

disability, and preventable death are problems 
the whole community must comprehend nnd 
help solve. The time-honored confidential re- 
lationship between the physician and his pa- 
tient has limited value unless it is supported 
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of various types of existing resources for care. 

• List the kinds of needs represented in a 
cross section of the people in the town or county 
who have been ill or handicapped for a period of 
time — medical, educational, vocational, social 
needs, and the like — and the kinds of services, 
facilities, and personnel required to meet such 
needs somewhere near adequately. 

• Determine how a unified program to meet 
the needs should be financed and administered. 

The services and facilities that a typical 
town or county should expect to develop in 
about 10 years might be something like the fol- 
lowing checklist. It can be adapted to any size 
community. 

A diagnostic, evaluation , and classification 
cent&i\ The center should he located in a hos- 
pital if at all possible and should sustain close 
relations with all hospitals in the area. With 
the cooperation of the private physicians and 
hospitals who refer cases to it, the center should 
provide full diagnostic and evaluation service 
for the chronically ill and the handicapped. 

Counseling and employment service. The 
service should probably be a part of the diag- 
nostic and evaluation center, though it would 
be closely related to the board of education 
and the council of social agencies as well. It 
would furnish educational, vocational, and em- 
ployment guidance. 

Treatment facilities and services. Every 
county should have at least the following fa- 
cilities and services for the benefit of all chronic 
patients residing in the area. 

1. Medical and dental societies interested in 
the problem of the chronically ill. 

2. Adequate public departments of health 
and hospitals. 

3. A program of home care (many chronic 
patients now in hospitals and nursing homes can 
bo cared for at home with the aid of house- 
keeper service, public health nurses, and hospi- 
tal personnel) . 

4. Licensed nursing homes under public or 
private auspices or under both and closely re- 
lated to the hospitals. 

5. A private or county hospital or a wing 
Vol. 71, No. 7, July 1956 


exclusively for chronic patients requiring hos- 
pital care for a protracted period. 

6. Home industries and educational pro- 
grams for persons who can carry on a limited 
amount of work or study at home. 

7. Sheltered workshops and special educa- 
tional classes for adults, children, and young 
people who cannot meet the demands of regular 
employment or school. 

Along with these services and facilities, there 
should be sufficient flexibility and fluidity so 
that a patient may move from one service to 
another as his condition changes. Thus, a pa- 
tient might be referred to the diagnosis and 
evaluation center, be sent to the hospital for 
the chronically ill, move on to a nursing home 
if his condition so indicates, go later to his own 
home, thence to a sheltered workshop, and fi- 
nally to regular employment if rehabilitation 
is relatively complete. 

It is this dynamic element or movement quite 
as much as the accession of needed services and 
facilities that will mark the community and 
hospital efforts of the next decade as differing 
from those we have known. 

The costs of such a program will not be en- 
tirely met by salvaged lives and earning capaci- 
ties, and by the elimination of duplicating and 
unnecessary services. Yet, in due course, citi- 
zens will find that under a modern dynamic 
program the number of persons rehabilitated 
and returned to full or partial employment will 
go a long way, over a period of time, toward 
meeting the extra cost. 

The words of Thomas Mann suggest the phi- 
losophy that should guide us: “Let us think 
like men of action, let us act like thoughtful 
men.” 

Public Programs 

'\ The challenge and the problem of 
[i Hd\ chronic disease and disability con- 
L /yj cern the entire Department of 
*-§■ — — / Health, Education, and Welfare — 
involving to some extent the Social Security 
Administration, the Office of Education, the 

681 


PHR Conference Report 


National Health Forum 


Adequate care of the long-term patient re- 
quires arrangements which promote frequent 
evaluation of the patient s needs and easy flow 
back and forth among home, hospital, and re- 
lated institutions. 

Coordination and integration of services and 
facilities are a must in promoting good care for 
the chronically ill. 

No pattern for organizing services is satis- 
factory for all communities. Programs must 
of necessity be tailored to tit local situations, 
taking full account of what is good in existing 
resources for care at home or in an institu- 
tion. Planning should be based on facts— both 
local and regional — as to needs, density of popu- 
lation, financial capacity, and types of illnesses 
and accidents likely to prevail. 

Planning and programs must be directed to 
the needs of all long-term patients, and not lim- 
ited to the needs of any special economic, racial, 
cultural, or other segment of the population. 

Personnel shortages in the professions con- 
cerned with the chronically ill constitute a 
major block to improvement of care. The num- 
ber of personnel must be increased by recruit- 
ment, assistance with the costs of education, 
attractive salaries, and other inducements. 
This is particularly applicable to personnel as- 
sociated with physicians in patient care. 

The cost of programs to provide care to 
long-term patients should be measured first as 
to human values of eil'ectiveness, then as to pro- 


ductivity. The most economical care is that 
which returns a person as quickly and as fully 
as possible to the highest attainable state of 
health and social effectiveness. 


The primary function of philanthropy in 
financing long-term care should continue to be 
that of strategic investment of venture capital. 
Philanthropy should play an important role in 
financing the coordination of community facili- 
ties and should lead the way in the provision of 
more adequate care through research, demon- 
stration, and experimentation. 

Public financing of medical care for long- 
term indigent and medically indigent patients 
■ inadequate in most communities, ivhetlieu for 
tone-term or short-term general hospital caie, 
mentS and tuberculosis hospital care, nursing- 


home care, rehabilitation services, or care at 
home. 

Increased amounts of public and private 
funds must be devoted to measures to coordinate 
the services needed by long-term patients. 

Private and public expenditures for research 
should be expanded. 

A vigorous program of public education 
should be launched to stimulate the achieve- 
ment of the recommendations for financing out- 
lined herewith. 

Investigations of diseases and their origins 
and studies of the needs and responses for main- 
taining and improving health should command 
high priority in the spending of research funds. 
To increase and extend the application of 
knowledge gained from research, laboratory 
and clinical investigations must be correlated 
witlx intensive and extensive research designed 
to measure the dimensions of the chronic dis- 
ease problem and to reveal the most appropriate 
and effective methods and procedures for meet- 
ing those problems. 

Checklist for Any Locality 

The effective application of these principle-: 
policies, and philosophy^ to local communities is 
basic to meeting the challenge of chronic illnesa 
in the United States. An area of 100,000 P°l nl 
lation, for example, may expect to have 3.5 
persons needing long-term care. More than 
tliree-fourths of these persons are in then ova 
homes, yet they may need some form of he P 
from a community service at some time. 

If a community does not have a committee 
now studying problems of chronic illnesses as a 
whole, such a committee should be organize 1 . 
It could be set up on a town or county basis. 
It should be composed of both profession.! 
health leaders and representatives of othei P 10 
fessions as well as business, industry, and la mi- 
lt should be developed in cooperation v> 11 1 
medical and dental societies, the council of so 
cial agencies, the health council, and the hea 1 1 
department. Three first steps for such a coni 
mittee would be to: 

• Study the total problem of chronic illness 
in the area and, with the help of a small stat : 
bring together facts on the extent and chaiac ei 
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physical plant now used for medical research 
was designed or built at the beginning of the 
century. It is not satisfactory for modern 
health research. 

Even if unlimited sums were suddenly made 
available for medical research, and satisfactory 
physical facilities existed in which to conduct 
expanded research, I doubt that progress could 
be accelerated in the face of a shortage of ade- 
quately trained, properly paid, young people. 
Too many talented young men and women in 
the health professions leave teaching assign- 
ments, research laboratories, health depart- 
ments, and hospitals because of financial pres- 
sures. Of course, we all recognize that dedi- 
cation is a prime requisite for a health prac- 
titioner. But financial sacrifice need not he an 
essential requirement for a career in health. 

Now, if we have adequate facilities, ample 
.research funds, and sufficient talent, we can 
make enormous progress by developing a stead- 
ily increasing program of basic and clinical 
research. In my own association with the can- 
cer program over the past few years, primarily 
as an administrator, my attitude changed 
gradually from real scepticism to conservative 
optimism. This change came about largely be- 
cause scores of the best scientific minds are now 
attacking the problem with fervor and support. 
Yet, a few decades ago many talented workers 
felt that the approaches to basic research in 
cancer were so unpromising as to hold little hope 
of solution. 

Although full knowledge of the cause of 
many chronic disease entities appears to be far 
m the future, substantial progress toward their 
control is now possible. There must be greater 
emphasis on efforts to translate present knowl- 
edge into improved medical and public health 
practice. Much more is known about chronic 
disease and disability than is being applied. 
We must demonstrate especially that they need 
not be accepted as inevitable among the older 
age groups. 

Primary preventive techniques, as that term 
is generally understood in public health, are 
now feasible for some types of congenital heart 
disease, for secondary hypertension, syphilitic 
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heart disease, and rheumatic heart disease. 
Preventive measures may now also be taken 
against those forms of cancer in which environ- 
mental hazards are believed to be contributory 
or precipitating as well as against certain pre- 
cursors of cancer. 

Among the neurological disorders, it is al- 
ready possible to institute primary preventive 
procedures to control cerebral palsy. Much 
blindness is preventable. Controlled use of 
oxygen will prevent retrolental fibroplasia 
among most premature infants who require this 
aid. Ophthalmia neonatorum and uveitis are 
preventable through control of the causative 
agents. Congenital cataract can be prevented 
among some patients. Avoiding the use of cer- 
tain mydriatics during examination of the eyes 
of older people will prevent glaucoma. 

The Steps Forward 

It is not unreasonable to ask why, since we 
know the preventive measures needed, we do 
not proceed at once to take the actions indicated. 
It may fairly be said that preventive action 
against chronic disease is under way already — 
by millions of people in thousands of communi- 
ties. 

Even the casual newspaper reader or televi- 
sion viewer is aware that syphilis and tubercu- 
losis, are, broadly speaking, preventable. The 
public is learning that maintenance of desirable 
body weight will contribute to the prevention 
of diabetes, hypertension, and heart disease. 
The increasing popularity of long weekends 
and vacations would indicate, apart from eco- 
nomic factors, that some notion of proper bal- 
ance between exertion and rest is spreading. 
On the other hand, the rate of accidents — on 
the highway, at work, and at home— would indi- 
cate either inadequate educational or preventive 
efforts or, perhaps, both. 

The seriousness of neurological and mental 
disease is now gaining recognition, in terms 
of statistical prevalence, economic burden, and 
human misery. Nearly 1 person in 10 can ex- 
pect to be hospitalized for a mental illness dur- 
ing his lifetime. Mental patients occupy a 
little less than half of the Nation’s hospital 




PHR Conference Report 


National Health Forum 


Office of Vocational Rehabilitation, the Food 
and Drug Administration, Saint Elizabeths 
Hospital, as well as the Public Health Service. 

Because of a lack of basic data it is impos- 
sible to define the magnitude of the problem 
accurately. Excellent specific studies have been 
made in a few areas since the last nationwide 
data were compiled in 1930. But these are all 
too few, and there is no compilation for the 
country as a whole. If the proposed continu- 
ing, national sampling survey of disease and 
illness is approved, the Public Health Service 
will derive statistical estimates of the extent 
of the major diseases, injuries, and impair- 
ments. Estimates will bo made of the nature 
and duration of the resulting disability and of 
the amount and type of medical and related 
services received. 

Scientific research is fundamental in meeting 
the problem of chronic disease and disability. 
Thanks largely to science, the modern physi- 
cian in a few minutes can accomplish more for 
a pneumonia patient with a penicillin injection 
than his professional predecessor could by stay- 
ing up all night awaiting a crisis. 

It is significant that — in spite of the new 
chemotherapeutic agents and antibiotics, im- 
proved diagnosis and surgical techniques, ex- 
tensive use of blood plasma and parenteral 
fluids, and the steadily increasing emphasis and 
effectiveness of preventive medicine — our sta- 
tistical trend of increasing longevity is not 
fully maintained after we pass the middle age 
brackets. 

Although there has been some improvement 
in mortality toward the end of middle life, it 
has been relatively small, and in old age it 
has been imperceptible. In the United States 
the decline in mortality for men over 40 has 
not kept pace with the corresponding decline 
for men in Canada, Australia, New Zealand, 
and in most of the countries of northwest 

Europe. 


By Lowell T. CoggeshalL M.D., Special Assistant for 
Health and Medical Affairs, Department of Health, 
Education, and W elfare. 


Several explanations have been advanced as 
to why life expectancy among the older age 
groups has not increased more rapidly. None 
has been adequately tested. I will dismiss this 
subject for the moment with this question: 
Does the youngster who survives a deadly infec- 
tion, thanks to an antibiotic, have a lessened 
tolerance to cancer, heart attack, or some other 
degenerative disease in later life? 

We know that people over 65 have almost 
twice as many disabling illnesses as those be- 
tween 16 and 64. Moreover, they respond less 
rapidly to treatment or care, usually requiring 
twice as much time for satisfactory response. 

Knowledge and Practice 

Uppermost in the thinking of the Depart- 
ment has been the fact that the burden of 
chronic disease and disability falls so heavily 
on older people. However, we deem it unwise 
to attempt to limit research to what might be 
commonly regarded as problems of the upper 
age groups. 

The most important discovery for the health 
of older patients could well come from a stud} 
in pediatrics. More fundamentally, a finding 
in biochemistry, physiology, or genetics may 
need only minor variations — or none at all— 
to be applied to conditions prevalent among 
patients of a given age. 

Through basic and clinical research, progi® 
toward effective treatment of some chronic l 
nesses has been rapid in recent years. Many 
patients formerly considered incurable can no" 
be cured or their lives prolonged. Althougi 
medical research is making encouraging P 10 h 
ress, any attitude other than an aggressive one 
toward further progress would be inconsis en 
with our beliefs. We must not make the nu- 
taken assumption, though, that providing un 
limited funds will solve any research pro > 

To the contrary, we must acknowledge m 
research progress will be limited always } •' 
least three factors : facilities, trained man 
power, and, above all, ideas. 

Fortunately, private philanthropy and pu 
lie funds have provided strong financial sup 
port for research into many major medico * s 
orders. Unfortunately, however, much of the 
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voluntary liesiltli insurance, especially as it 
relates to long-term illness. 

It is relatively easy to foster understanding 
of the need for individual protection against 
the costs of medical and hospital care. It is not 
simple, however, to elicit lasting motivation for 
the maintenance of good health. It is especially 
difficult to achieve the effective cooperation that 
is so clearly called for by the challenge of 
chronic illness. The physician, the professional 
nurse, the public health engineer, the medical 
social worker, the veterinarian, the chemist, the 
bacteriologist, and the statistician are all needed 
in this task. More important, the businessman, 
the legislator, the housewife, the teacher, and 
the newspaperman — the whole community — 
must lend a hand to the health worker. 

The control of chronic illness and disability 
thus presents a dual challenge. The arduous 
quest for cause and cure offers a greater intel- 
lectual challenge than any hitherto known to 
the sciences of public health. And interdicting 
the causes and introducing the cures into every- 
day lives brings public health its ultimate chal- 
lenge and responsibility — that of imbuing every 
individual with the knowledge and wisdom he 
needs to make his allotted years healthful, satis- 
fying, and productive. 

Preventive Action 

■ \ In the joint statement, Planning for 
J^\ the Chronically 111, issued in 1947 by 
, V the American Hospital Association, 
— / American Medical Association, 
American Public Health Association, and the 
American Public Welfare Association, this 
statement appears: 

“The basic approach to chronic disease must 
be preventive. Otherwise the problems created 
by chronic diseases will grow larger with time, 
and the hope of any substantial decline in their 


by Lester Breslou, M.D., chief , bureau of chronic 
diseases, California Slate Department of Public 
Health. 


incidence and severity will be postponed for 
many years.” 

The idea that a vast amount of chronic ill- 
ness can now be prevented is still new although 
the Commission on Chronic Illness has done 
much to present means of prevention and to 
popularize the concept. Prevention means 
that — 

• Thousands of premature babies in the 
future will not be blinded by too much oxygen 
during their struggle for survival. 

• Because of insulin hundreds of thou- 
sands of diabetic persons are now in relatively 
good health although only a generation ago 
their lives would have been snuffed out or 
maimed. 

• A simple, inexpensive test for detection 
and effective treatment makes it possible for 
thousands of women each year to be spared 
from having cancer of the cervix. 

• Americans are more alert than ever be- 
fore to the possible causes of lung cancer, which 
now accounts for 4 percent of all deaths among 
men. 

• The Salk vaccine may prevent a high 
proportion of paralytic poliomyelitis. 

• Serious rheumatic heart disease is pre- 
ventable by prophylactic medication, as are 
many acute diseases which may produce chronic 
effects. 

The Commission on Chronic Illness has listed 
more than 50 chronic diseases against which 
preventive action is possible. 

Primary and Secondary Prevention 

Prevention includes measures which avert 
the occurrence of disease and measures which 
Halt or retard the progression of disease into 
disability or death. These two major goals 
of prevention are classed as primary and sec- 
ondary prevention. 

Primary prevention means keeping a disease 
from occurring. For example, we prevent sili- 
cosis of the lungs and chronic lead poisoning 
by industrial hygiene. 

In the primary prevention of chronic illness, 
effective nutrition is a major immediate goal. 
Millions of older people in this country subsist 
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beds. Two patients are admitted to a mental 
hospital for every patient discharged. Nearly 
a third of those admitted to the best mental hos- 
pitals never return to the community. As much 
as one-third of the operating budget in some 
States is devoted to care of the mentally ill. 

The National Mental Health Act of 1946 gave 
Federal support to the development of research, 
training, and community services. The Joint 
Commission on Mental Illness and Mental 
Health, under authority of the Mental Health 
Stud}' Act of 1955, is making an objective anal- 
ysis of the prospects in improved methods of 
care, treatment, and rehabilitation of mentally 
ill patients. 

The expansion of the State-Federal program 
of vocational rehabilitation through the 1951 
amendments to the Vocational Rehabilitation 
Act is a heartening development in the health 
field. Vocational rehabilitation is no panacea, 
nor is it relevant to the needs of many chroni- 
cally ill patients. But the effect of the previ- 
ously inadequate level of financial support for 
the program was to deny its benefits to about 
three-fourths of the people who could make 
good use of the service. The downward trend 
in the proportion of handicapped men and 
women returned to self-reliance and self-sup- 


port has now been reversed. 

Enactment of the Medical Facilities Survey 
and Construction Act of 1954 is providing 
financial assistance to the States for additional 
chronic disease facilities, outpatient diagnostic 
and treatment centers, nursing homes, and re- 


habilitation facilities. 

Despite the efforts being made, progress in 
chronic disease control seems disappointingly 
slow when compared with the relatively rapid 
control achieved with certain acute communi- 
cable illnesses. Perhaps the halting pace of 
chronic disease and rehabilitation programs 
stems from the intrinsic nature of the prob- 
lems They are inherently different from the 
public health problems of the past which were 
susceptible by their very nature to efforts by 
a few in behalf of the entire community 

Previously, the individual assumed little re- 
spSihtyV public health services-for 


water purification, pasteurization of milk, en 
forcement of pure food and drug standards, im 
munization procedures, and the like. This i 
not to assert that continued progress can n 
longer be made through environmental contro 
Rather, in contrast to the era of environment.' 
controls, we are moving into an era of publi 
heal tli in which individuals themselves mu; 
assume more responsibility for protecting tliei 
own health. 

Community casefinding techniques can local 
undiscovered diabetes, and practicing pliys 
eians and dietitians can prescribe for and ii 
struct the patient. It is the diabetic patiei 
himself, however, who must use the insulin an 
watch his diet and exercise. The cardiac patiei 
alone is ultimately responsible for following h 
physician’s instructions concerning digitalis, d 
uretics, and low-salt diets. The health of the 
patients is, to a considerable extent, in their ow 
hands. The chronic diseases and disabilities ai 
thus more a problem of the individual than < 
the community'. They cannot be controlk 
without the understanding, motivation, and o 
operation of the individual citizen. This wi 
require new approaches in health education. 

Few members of the general public are coi 
sciously aware of this fundamental shift i 
the nature of the hazards to their health. Van 
however, do understand the economic cons 
quences of this relatively recent change in hea I 
and medical care. 

Chronic disease can be catastrophic to fanu 
finances. The costs of hospitalization, phys 
eians’ services, nursing care, and diugs can 
overwhelming. A great need, therefore, is 
better insurance protection against the linanci 
risks of long-term illness and other expense 
diseases. 

To be sure, more than 100 million Ameiicai 
now have some form of voluntary health msu 
ance protection, but there are impoitant 0 ‘1 
in coverage. Too few retired persons are pr 
tected. Only 4% million people have map 
medical expense insurance although this or 
of protection is growing rapidly, dear 
great deal remains to be done to streng 
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nomic security cun be greater than that of long- 
term illness. Nothing eats away retirement in- 
come and lifetime savings more effectively than 
does a long, expensive sickness. 

Social Security Program 

Let us take a look at the present public income 
maintenance programs and assess futui-e trends 
in relation to the problem of chronic illness. 

Most people who reach old age today are 
assured of at least a minimum income through 
the program of old-age and survivors insurance. 
During 1956 more than $5y 3 billion will be 
paid out in benefits. Beneficiaries now number 
8 million persons, including 6 y> million aged. 

We can confidently predict that more and 
more of the aged reaching retirement, or forced 
out of employment because of age or illness, 
will be assured of some income through old-age 
and survivors insurance. Others will have 
basic financial security through our public as- 
sistance programs. Planning in the field of 
chronic illness can, therefore, safely be predi- 
cated on the aged and chronically ill having at 
least minimum income. But assurance of a 
basic income is only one line of attack. What 
are we doing about their other problems ? 

The public assistance rolls include many per- 
sons with serious health problems. Of the 21/5 
million recipients of old-age assistance in the 
United States, some half million are bedridden 
or have some impairment which requires sub- 
stantial care. 

Abnost 250,000 persons receive public as- 
sistance for the permanently and totally dis- 
abled. More than 100,000 receive aid to the 
blind. In addition, some 450,000 persons re- 
ceive aid to dependent children because of the 
physical or mental incapacity of a parent. 

Thus, nearly 1(4 million people receive State- 
Federal assistance because of need attributable 
primarily to disability, chronic illness, or the 
severe infirmities of old age. Furthermore, a 
high proportion of the 2 million recipients of 
old-age assistance who are able to care for their 
own daily needs have health and other prob- 
lems relating to aging. 

Although persons are eligible for old-age as- 
sistance at 65, the average age of the 2% mil- 


lion recipients is 75. The typical recipient has 
been described as a widow aged 75, living alone 
in her own quarters, able to care for hei’Self. 
If long-term illness strikes, as is likely at her 
age, expensive institutional care or special 
home care arrangements are almost inevitable. 

OASI Beneficiaries 

The beneficiaries of old-age and survivors in- 
surance (OASI) are representative of the 
health problems of the aged in their retired 
years. It seems worth while, therefore, to re- 
view some of the findings of our national survey 
of aged beneficiaries in 1951. 

They spent an average of 2*4 days dui'ing 
1951 in general hospitals. They were incapaci- 
tated in other institutions for a little more than 
1 day. They spent another 12(4 days confined 
to bed at home. The total is approximately 16 
days of more or less complete incapacity. It 
excludes the clays when, despite heart condi- 
tions, arthritis, or other degenerative ailments, 
the beneficiaries were up and around. 

One in twenty-five reported bed confinement 
at home or in a hospital or institution for 14 
weeks or longer during the year. Incapacity of 
this duration has a serious impact on the general 
well-being of the family unit even when no hos- 
pitalization expense is involved. 

One in every 250 was incapacitated in an insti- 
tution other than a general hospital for an aver- 
age of almost three-fourths of the year. More 
than half spent a full year in such institutions. 
Most of this care was financed at public expense. 

About two-thirds of the total number of days 
of institutional incapacity was in mental hos- 
pitals, tuberculosis sanatoriums, veterans hos- 
pitals, or county or city infirmaries — in insti- 
tutions that depend on public financing even 
though some patients may be charged on an 
ability-to-pay basis. Even for the OASI bene- 
ficiaries in proprietary nursing homes, an ele- 
ment of public financing was often present in 
that a public assistance agency was underwrit- 
ing the bill. 

Although less than 1 in 4 had hospitalization 
insurance, the proportion was significantly 
higher for those recently retiring than for those 
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on drets which are inadequate in protein, vita- 
min C, and other essential nutrients Vh 
suffer impaired health because „f lack of c hf 

Ze m J' et ;7 matters ■ * >oor 

iveW,t t ttl, thC1 ' u" d ’ m ’ my . P“P>« "C over- 

» } th resultant excessive mortality from 
cardiovascular disease, diabetes, dote 

«“d ,'T S ; t , ,,ankS *» “ generous °d!et 
ease, and lack of physical exertion. 

opulanzation of optimum diet and opti- 
mum weight would carry us a long way towlird 
pnmary prevention of chronic illness. 

Secondary prevention means halting the 
I logiession of a disease in its early stones’ For 
eximip e, we find early glaucoma, a condition 
f hardening of the eyeball, by a simple test 
and prevent blindness through treatment. 

Major advances in the secondary prevention 
of clu-on^ illness have been the development of 
simple, inexpensive tests for early detection of 
many diseases and the assembling of a battery 

Jipe^ 

The chest X-ray for tuberculosis and hum 
cancer, hemoglobin and blood sugar tests 
cytology tests for cancer, especially cancer of 
the cervix, tonometry for glaucoma, height and 
weight determination, and vision examinations 
are practical tests for the early detection of 
chronic disease. Combining the tests into a 
multiphasic screening battery to test lame 
groups of people appears to be the most feasible 
means for health departments to accomplish 
large-scale prevention of chronic disease. 

Multiple screening is steadily gaining popu- 
lar support because it uncovers many cases of 
previously unrecognized and important dis- 
eases. The teclinique provides an excellent 
opportunity for health education. It develops 
and strengthens the patient-physician relation- 
ship by referring individuals to their physicians 
for necessary care. It is inexpensive, as low as 
12 tests for $5. 
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mosrMall ° f Cl T iC iIllie5S - Needed P^P- 

dhe. se l* epKle T l0gical StlK] y of 

• • Tor example, why does coronary heart 

the United States today-more than in any 
°t her country of the world-even when we take 
mto account the age distribution of the popu- 
Jation ? Patient, epidemiological study will 
help unravel the answer. 

We also need research to improve and expand 
ie an ay of tests for multiple screening, 
state and local health departments, working 
with the medical profession, voluntary health 
agencies, and many other community groups, 
nic now gaining the experience necessary to 
cany through the next great achievements in 
piiw enth e medicine — the prevention of chronic 
illness. 
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> research has made a major contribu- 


In little more than a decade, medical 


,, j , , .. . J ( i°n in adding 5 full years to life ex- 
- — / pectancy at birth. But this gift of 

added years is a gift of years heavily weighted 
by chronic illness. With the conquest of the 
diseases of early life, more people are surviving 
to tlie ages when cancer, heart diseases, or other 
chronic illnesses are most prevalent. That the 
chronic diseases still unconquered tend to be 
those associated with aging takes on even 
greater significance for the future whenever 
higher proportions of our population will be 
aged. 

Economic security and the maintenance of 
income have a close relationship to the prob- 
lems created by chronic illness. Many of the 
chronically ill cannot work at all. For others, 
income is reduced, or the period of productive 
employment is lowered. Xo threat to eco- 


Epidemiological Study 

Research is another important aspect of the 


By Charles I. Schottland, Commissioner of Social 
Security , Department of Health, Education, and 
TV el fare. 
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vented. The Mental Health Study Act of 1955 
has made an important start in this direction. 

Using another line of attack on chronic ill- 
ness, the State-Federal programs of vocational 
rehabilitation are demonstrating that many in- 
dividuals handicapped by chronic illness can 
be restored to productive work. 

To take heart disease as an example, the Office 
of Vocational Rehabilitation has granted funds 
for research into the rehabilitation problems of 
persons with heart disease ; has provided grants- 
in-aid and technical advice to State rehabilita- 
tion agencies which, in turn, offer counseling, 
physical restoration, and job placement serv- 
ices; and has encouraged the establishment of 
local work evaluation units for heart patients. 

For the 2,500 heart disease sufferers restored 
to productive lives through the program in 1955, 
earnings after rehabilitation were 15 times as 
great as earnings at the time of applying for 
rehabilitation services. 

Children, too, have a direct stake in the fight 
against chronic illness. With the assistance of 
Federal funds, the States have made great 
strides in extending and improving services for 
promoting the health of mothers and children. 
Through prenatal clinics and well-child clinics, 
and through the provision of health examina- 
tions, nursing services, and immunizations, the 
younger population is equipped with its great- 
est weapon against chronic illness — a healthy 
start in life. 

The crippled children’s program locates chil- 
dren in need of care and provides the means of 
restoration through diagnosis, medical and 
surgical treatment, and the alleviation of un- 
favorable social and psychological influences 
that increase the degree and duration of dis- 
ability. Through grants provided for special 
projects of regional or national significance, the 
benefits of medical research and new techniques 
have been made available to children with 
congenital heart disease who live in rural areas 
where highly specialized care is lacking. 

This view of the future would have had better 
perspective if we were able to focus against a 
background of reliable data on the extent of 
illness and disability. 


Illness Absenteeism 

<- *. Five years ago the Research Council 

IrHn- for Economic Security undertook a 
U; nationwide survey on prolonged ill- 
I'l " ness-absenteeism among employed 
persons. The survey includes 6,200 cases of 
nonoccupational disability only. Analysis of 
the data and the summary report will be ready 
for publication later this year. In the mean- 
time, by reviewing the results of a subsample, 
which represents the illness-absence experience 
of some SO, 000 man-years during which ap- 
proximately 3,000 absences of more than 4 con- 
secutive weeks each were reported, I can in- 
dicate what some of the findings are likely to 
be. 

Meeting the Costs 

The average gross medical care cost incurred 
by the absentees was some $360, but in about 
one-fourth of the absences medical care cost 
more than $500. The largest share -was spent 
for hospital services. A little more than one- 
third was spent for physicians’ fees. Almost 
60 percent of the fees were for surgical services. 

The extensive development of employee bene- 
fit plans in recent years is reflected in the sub- 
sample. The employing establishments all had 
some kind of medical care plan. As a result, 88 
percent of the absentees received some benefits 
to help pay these costs. The others, who either 
were not members of the group plan or were 
not hospitalized, used medical services not cov- 
ered by the plans. 

Major emphasis in all of the plans is on hos- 
pitalization and indemnity payments for surgi- 
cal procedures. Very few provide benefits for 
nonsurgical medical services in the hospital. 
Even fewer provide benefits for medical care 
costs incurred outside the hospital. 

The benefits x-eceived covered almost 77 per- 


By Gerhard Hirschfeld, director, Research Council 
for Economic Security. 
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who had come on the OASI rolls in the early 
years of the program. This indicates growth 
of voluntary health insurance will help to over- 
come the problem of financing care of the chron- 
ically ill. 

The beneficiaries covered by hospital insur- 
ance averaged more days in general hospitals 
than did those without protection against illness 
costs : 2.8 days in contrast to 2.1. This difference 
is significant in the light of the lower average 
number of days of incapacity of all kinds for 
beneficiaries with insurance : 12.7 days in con- 
trast to 1G.6 days. Xt indicates the effect of 
prepayment in removing the cost barrier to hos- 
pital care. 


Outlook for Health 

From other sources, we know that an increas- 
ing proportion of the population will be able to 
continue their insurance against hospital and 
medical costs after retirement. This is hopeful, 
but there is still a long way to go. While about 
two-thirds of the population under G5 now have 
some form of prepaid hospitalization insurance, 
fewer than 1 in 3 of the aged have this protec- 
tion. 

We see growing concern for the medical care 
problems of public assistance recipients. The 
characteristics of recipients are such that we 
can assume they will in greater degree continue 
to need long-term care outside their own home. 
The 1050 census indicates that between 1940 anc 
1950 the number of persons aged G5 and over 
who were living in institutions other than gen- 
eral hospitals rose twice as fast as chd the total 

a"ed population. . 

°The largest relative increase m institutional 
innl-'ulace in homes for the aged and m 
C " homes This factor will add to the 
IlurS ® i; cave as a component of public 

cost of m ‘ Efforts 0 f licensing and standard- 

welfare costs, ff the 1950 Social 

setting authority, to long . ne eded 

Sccurity 

impetus, and e ^ succeS sful only if bet- 

'"“ e ade ’ Mte 


mendously strengthened, and further expan- 
sions are proposed. We must also increase our 
speed and efficiency in applying these findings 
to the treatment of patients and to our public 
health preventive programs. 

The 1954 amendments to the State-Federal 
hospital construction program opened up new 
opportunities for the construction of chrome 
disease hospitals, nursing homes, diagnostic and 
treatment centers, and rehabilitation facilities. 

I do not need to emphasize the importance of 
making hospital beds available to the chronical- 
ly ill in special hospital wings, in nursing homes, 
and in facilities geared to long-term care and 
costing the patient much less than care m s\ox 
term hospitals. But I do want to pom out 
that it would be unfortunate if methods ^here- 
by people pay for long-term care ^eretol. 
seriously behind the expansion o 

fa O “taM 0 „e millim, people in this.* 
try now have some form of tamo*. <® 
hospital costs. Only a fraction. 1 
insurance that covers nurstng-iom. cate « ^ 
is flexible enough to extend the ■ y 
when costs per day are reduced. 

A long stride forward was the kco b 
that the™ are other and better ^vays of earn = 
for the chronically ill than m a 
We are seeing impressive d*n«* tmtioi 

what can be achieved thiougj. t suitable 
grams designed to provide tl t ] 0 wer 

care for the invalid, in many msffincms i iU ^ 
cost. Our progress is dramati ■ 3 ar3 

ted when older people who have 
in mental hospitals are ret. ^ 
existence and happy adjust men ]eS3 

communities. Care at home costs ^ ^ 
than care in a specialized 10 sj [ ‘ ’ n be 

is released for a younger patient who 
returned to productivity. n so lve 

It would be folly to think 1 eXO dus 

mental health problems evidence 

from mental institutions. a nd 

that, thresh improved ^‘‘“tspitaWw 

treatment, the avei age en_ jj y reduced 

for mental patients can e m* ‘ . 

and a great deal of mental illness can 
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years of age. Certainly in this age group, a 
well-organized, program of regular examina- 
tion, early diagnosis, education, and other 
means, could be effective in preventing short- 
term illness from developing into prolonged 
illness. 

Industry is in the best position to introduce 
practical measures for such a program. Pro- 
longed illness-absenteeism may cost a company 
with 100 employees as much as $10,000 a year. 


Chronic Disease Services 


;_r - As a member of the Subcommittee 
It J-Jp on Chronic Disease and Rehabilita- 
• A 7 tion of the Committee on Adminis- 
i — !_/ trative Practice, American Public 
Health Association, I shared the responsibility 
of developing a manual on the health depart- 
ment’s role in chronic disease and rehabilitation 
services. 

In order to prepare the manual, which is 
nearly complete, the subcommittee found it 
necessary to learn about the type and extent 
of services being performed in health depart- 
ments. Generally, we have found that State 
and local departments are not acting as effec- 
tively in the field of chronic illness as current 
professional knowledge permits even though 
they offer a variety of services for the chron- 
ically ill. 


State Health Departments 

For reference the subcommittee used the 
Public Health Service publication, Distribu- 
tion of Health Services in the Structure of 
State Government, edited by the late Dr. J. W. 
Mountin. In attempting to bring Dr. Moun- 
tin’s work up to date the subcommittee con- 


By G. D. Carlyle Thompson, M.D., executive officer 
and secretary, Montana State Board of Health. 


eluded that at the State level the widely dis- 
parate picture presented in 1950 continues in a 
similar manner today although more programs 
have been developed and more States appear to 
be giving attention to chronic disease services. 

Today there is also a wider understanding of 
the fact that for a long time most State health 
departments have been providing services re- 
lated to chronic disease. However, these serv- 
ices are being performed within the context of 
the more traditional activities. 

For example, under the banner of maternal 
and child welfare, there are three major pro- 
grams: (a) the reduction of maternal mortality, 
particularly in its program to control toxemia 
and hemorrhages of pregnancy ; (h) the reduc- 
tion of infant mortality with recent emphasis 
on the prevention of premature birth and the 
prevention of death from prematurity ; and (c) 
the provisions for services to crippled children. 

In other traditional areas we find rheumatic 
fever programs ; some aspects of programs for 
the control of tuberculosis, syphilis, and en- 
cephalitis, and for the elimination of pellagra ; 
increasing statistical studies in applying the 
epidemiological approach to the study of 
chronic illness; increasing attention to screen- 
ing and early detection ; new emphasis on health 
education services; and provision of certain 
laboratory services. In most States we find 
various degrees of participation in rehabili- 
tation programs. 

In summary, the subcommittee study shows 
a long list of types of services only a few of 
which, however, are carried out by, or through, 
more than a small number of State health de- 
partments. The broad programs of California, 
New Jersey, and New York are the exception. 
There is more service and more consistency of 
program in States where the State health de- 
partment received the stimulation of Federal 
funds, both regular grants and special grants. 

Local Health Departments 

Information on local health department serv- 
ices is derived from a subcommittee survey con- 
ducted in June-October 1955 under a" con- 
tractual agreement between the American 
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wage loss. tjioss 

Again, the extensive development of em- 
ployee benefit plans is reflected in the fact tliat 
percent of the establishments had either 
sickness compensation or sick leave plans 
Many had both Of course, no insurance plan 
seeks to provide benefits equaling the full wa«-e 
loss. These plans, too, like the hospital and 
surgical programs, are focused on the short- 
term disabilities. As a result, though they suc- 
ceed in reducing the wage loss that absentees 
might have incurred, they succeed only to the 
extent of paying 43.5 percent of the wages the 
employees might have earned. The average 
net wage loss was about $450. 

Adding this wage loss to the average net 
medical care cost, we find that the average 

Vki*rtlnn rrnrl illrwn?o_oVic?07ioft o m onn- n 4--rr-*-. Z — 1 
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cost plus wage loss for the single a b« 
approximately 1 5 percent of the 
annual earnings. ' 

Financial Sacrifice 

A primary objective of the survey was 
some idea about the economic impact o 
S . ed j]] " ess - On his return to work 
employee m the sample was asked what 
ml sacrifice he made to pay the cost , 
illness. Here is the picture. 

• 43 percent drew on savings set aside 
specia pui pose, such as a house, car, or h 
noid appliance. 

• 16 percent borrowed money. 

• 15 percent arranged to pay for the me' 
care on a payment plan. 

• Someone in the immediate family of 1 
cent of the absentees went to work to help 
file expenses of the illness. 

2 percent sold property or other belong! 

• 2% percent applied for assistance out 
ie amily, from a private welfare agency, p 

Ic n S c ncy, company Joan fund, or the chut 
lor example. 

A number resorted to more than one of th 
methods of meeting the costs. 


ucuivui cm woij *> o miu. Lilith tilti il V cTtlgG 

prolonged illness-absence among a typical 
group of employed workers represents a total 


Key Role for Industry 

Me have only begun to provide coverage 
ong confinements in the hospital, for uniis 
ancillary charges, and for the services of pi 
sicians other than hospital surgeons. There 
almost no coverage for institutional care otl 
than in an acute or general hospital. The c 
velopment of such coverage must, of coim 
await further progress in construction of ad 
quate facilities. There are great gaps in tl 
coverage of services and other medical cos 
outside institutions — to cover physicians’ cai 
in the office, in clinics, and at home ; to pay fo 
other professional services and facilities wliil 
the patient is home or for continuous care aftei 
his return to work. The latter type of cov- 
erage is of particular significance in chronic 
disabilities. 

About half of the absentees were under 15 
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The situation probably will become worse be- 
fore it gets better. The .public requires a shock 
to awaken a sense of responsibility for action. 
The following suggestions and predictions are 
offered, 

1. Chronic illness must be considered broadly. 
It includes disabilities resulting from advancing 
age, crippling injuries that can be helped by 
rehabilitation, and general long-term illness. 
The individual must learn to live with “what 
he has left.” 

2. General hospitals should be powerhouses, 
not storehouses, in the treatment of prolonged 
illness. A general hospital is not intended for 
perpetual care. In prolonged illnesses, the hos- 
pital serves best for intermittent periods of 
intensive service. 

3. Home care is a desirable alternative, not 
a “poor relation” of hospital inpatient service. 
The problem of cost is important, but more im- 
portant is the idea that a patient may be a 
hospital patient while receiving supervised care 
in his home. 

4. Outpatient service for long-term illness 
will increase at hospitals. This is not inci- 
dental; it is fundamental. Services provided 
at a hospital conserve the time of attending 
physicians, who should be paid for their work 
to assure continuity in the personal relationship. 

5. Long-term illness generally leads to eco- 
nomic dependency. It causes interruption of 
employment as well as expenses for medical 
care. Many persons will require public sup- 
port to supplement insurance benefits and 
private resources. 

6. Much can be accomplished through better 
use of existing facilities and personnel. Home 
care by visiting nui'se societies may avoid the 
need for additional hospital beds. Medical 
services at homes for the aged can serve the 
health needs of many residents. Rehabilitation 
through physical medicine, training, and shel- 
tered employment will restore many disabled 
persons to a condition of self-help or self-sup- 
port. Recreational and personal services will 
reduce some of the illnesses attendant upon 
lonesomeness and boredom. 


Meeting the Costs 

\ To an increasing extent, over the 
1 years, the medical reasons for people 
y being on public assistance have been 
/ in the ascendency. About 43 percent 
of the 425,000 public assistance recipients in the 
State of New York in December 1955 were in- 
digent because of a chronic illness or disability. 
This number included about 100,000 receiving 
old-age assistance, 40,000 receiving aid to the 
disabled, 4,000 receiving assistance to the blind, 
plus about 20 percent of the family heads of 
the 200,000 aid-to-dependent-children families 
and of the 80,000 home relief units. Consider- 
ing all family units as individual cases, we esti- 
mate that 73 percent of the 225,000 cases on 
the public assistance load are there because of 
long-term illness. 

In 1951 the average monthly expenditure for 
medical care for each public assistance recipient 
was $3.88 as compared with an average monthly 
grant for all other purposes of $39.35. In 1954 
it was $7.94 compared with an average of $41.02 
for all other purposes. The figures for medical 
care include physicians’ services, hospital and 
infirmary care, drugs, nursing and physical 
therapy services, and laboratory services. Pri- 
vate nursing-home care is excluded. 

The cost of hospital care accounts for a large 
part of the doubling of medical costs over the 
past 4 years since most welfare districts pay 
for hospital services on a per diem basis of 
actual costs, and, as evei’ybody knows, hospital 
costs have been rising continuously. 

Drug costs have become a serious problem 
except in the local welfare districts with rig- 
idly controlled programs. Drug costs now com- 
prise from 5 to 25 percent of the total costs 
of medical care whereas rarely did they exceed 

By /. Jay Brightman, M.D., assistant commissioner 
jor welfare medical services, New York Stale De- 
partment of Health , on detail to the New York ■ Slate 
Department of Social IF elfare. 
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Public Health Association and the Public 
Health Service. 


We questioned 271 local health departments, 
generally the larger ones and the ones more 
likely to be undertaking chronic disease serv- 
ices. Of the 187 replies, GO percent considered 
chronic disease activities to be a major responsi- 
bility, even though less than 10 percent of the 
group had established a division or unit devoted 
specifically to chronic disease. 

As one might expect, the departments which 
consider chronic disease a major responsibility 
have developed a wider variety of services, and 
they participate in more of the services provided 
by other agencies. 

Few of the departments had a working 
knowledge of most of the other chronic disease 
services available in the community. 

More than GO percent had participated in 
some kind of community survey relating to 
chronic disease. About 50 percent have seen 
the findings put to work by the community. 

Only about half of the departments maintain 
any kind of current morbidity data on chronic 
disease and disability. 

In a large proportion of the reporting depart- 
ments, public health nurses make use of health 
workers serving in a wide variety of special 
fields. These other workers are employed, for 
the most part, by agencies other than the local 
health department. 

For example, almost 90 percent of the local 
health departments in the survey make use of 
social workers, but less than 20 percent employ 
such personnel directly. Almost 75 percent of 
the respondents use the services of nutritionists, 
but less than 25 percent employ a nutritionist 


on their own staff. 

It may come as a surprise that almost 40 per- 
cent of the local health departments play a part 
in providing local chronic disease institutions 
with nutrition consultation. Obviously, some 
of these departments use the nutrition con- 
sultant of the State health department, either 
directly or through their public health nurses. 

Most local departments provide for physi- 
cians or health department patients, directly or 
indirectly, such laboratory services as cytologi- 


cal studies for cancer cells or blood sugar deter- 
minations. 

However, between 60 percent and 70 percent 
do urine analyses for both sugar and albumin 
and read chest X-ray films for tuberculosis, can- 
cer, and heart disease. 

A large proportion of local departments evi- 
dence an interest in providing consultative serv- 
ices to local welfare agencies. Other studies by 
the American Public Health Association, 
by its Subcommittee on Medical Care, raise 
some questions about the extent to which 
such services are actually used, however. 

Most of the personal health services directly 
administered by the local health departments 
in the chronic disease field are in traditional 
areas of public health practice, but almost half 
of the departments offer some kind of screening 
program for more than one disease entity. And 
a large majority claim to offer an active referral 
service for patients needing care not directly 
provided by the health department. 

A small number of the departments have ex- 
perimented with nutrition classes, group ses- 
sions for obese persons, and followup of diabetic 
patients to make sure that medical supervision 
is maintained. Many departments offer a regu- 
lar followup service of this nature for patients 
with rheumatic fever or for patients recovering 
from acute poliomyelitis. 


Suggestions and Predictions 


\ Chronic illness is a daily disaster. 
\ More people are living long enoug j 
! to suffer from prolonged illness an 

disability. . 

The problem is acute and requires community 
action, but many folks consider it a technics 
matter, to be solved by experts in medicine, 
public health, and hospital administration. 


By C. Rufus Rorem, Ph.D., C.P.A., executive direc- 
tor, Hospital Council of Philadelphia. 


692 


Public Health Report’ 



National Health Forum 


PHR Conference Report 


The situation probably will become worse be- 
fore it gets better. The .public requires a shock 
to awaken a sense of responsibility for action. 
The following suggestions and predictions are 
offered. 

1. Chronic illness must be considered broadly. 
It includes disabilities resulting from advancing 
age, crippling injuries that can be helped by 
rehabilitation, and general long-term illness. 
The individual must learn to live with “what 
he has left.” 

2. General hospitals should be powerhouses, 
not storehouses, in the treatment of prolonged 
illness. A general hospital is not intended for 
perpetual care. In prolonged illnesses, the hos- 
pital serves best for intermittent .periods of 
intensive service. 

3. Home care is a desirable alternative, not 
a “poor relation” of hospital inpatient service. 
The problem of cost is important, but more im- 
portant is the idea that a patient may be a 
hospital patient while receiving supervised care 
in his home. 

-1. Outpatient service for long-term illness 
will increase at hospitals. This is not inci- 
dental; it is fundamental. Services .provided 
at a hospital conserve the time of attending 
physicians, who should be paid for their work 
to assure continuity in the personal relationship. 

5. Long-term illness generally leads to eco- 
nomic dependency. It causes interruption of 
employment as Avell as expenses for medical 
care. Many persons will require public sup- 
port to supplement insurance benefits and 
private resources. 

6. Much can be accomplished through better 
use of existing facilities and personnel. Home 
care by visiting nurse societies may avoid the 
need for additional hospital beds. Medical 
services at homes for the aged can serve the 
health needs of many residents. Rehabilitation 
through physical medicine, training, and shel- 
tered employment will restore many disabled 
persons to a condition of self-lrelp or self-sup- 
port. Recreational and personal services will 
reduce some of the illnesses attendant upon 
lonesomeness and boredom. 


Meeting the Costs 



To an increasing extent, over the 
' r '‘\ years, the medical reasons for people 
being on public assistance have been 
SlilAl if in the ascendency. About 43 percent 
of the 425,000 public assistance recipients in the 
State of Hew York in December 1955 were in- 
digent because of a chronic illness or disability. 
This number included about 100,000 receiving 
old-age assistance, 40,000 receiving aid to the 
disabled, 4,000 receiving assistance to the blind, 
plus about 20 percent of the family heads of 
the 200,000 aid-to-dependent-children families 
and of the 80,000 home relief units. Consider- 
ing all family units as individual cases, we esti- 
mate that 73 percent of the 225,000 cases on 
the public assistance load are there because of 
long-term illness. 


In 1951 the average monthly expenditure for 
medical care for each public assistance recipient 
was $3.SS as compared with an average monthly 
grant for all other purposes of $39.35. In 1954 
it was $7.94 compared with an average of $41.62 
for all other purposes. The figures for medical 
care include physicians’ services, hospital and 
infirmary care, drugs, nursing and physical 
therapy services, and laboratory services. Pri- 
vate nursing-home care is excluded. 

The cost of hospital care accounts for a large 
part of the doubling of medical costs over the 
past 4 years since most welfare districts pay 
for hospital services on a per diem basis of 
actual costs, and, as everybody knows, hospital 
costs have been rising continuously. 

Drug costs have become a serious problem 
except in the local welfare districts with rig- 
idly controlled programs. Drug costs now com- 
prise from 5 to 25 percent of the total costs 
of medical care whereas rarely did they exceed 


By l. Jay Brightman, M.D. , assistant commissioner 
for ivelfare medical services. New York State De- 
partment of Health, on detail to the New York State 
Department of Social Welfare. 
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10 percent in 1951. The increase is largely 
attributable to the remarkable advances in dru«- 
developments over tire past decade. 

Recognizing that the increased drug costs are 
aigely due to the recent development of “won- 
der drugs, drug audits in New York State 

b ; ,, , JndlCated man y areas where drum 

costs could be reduced by amounts varying from 
10 to lo percent. Such reductions lie in the 
area of greater reliability upon older drugs that 
are still tried and true, over which new pro- 
prietary medications have no established supe- 
riority There is also the area in which 
more drugs are prescribed than the patient can 
possibly use without having toxic effects or 
without giving the drugs away or throwing 
them out. One gains the impression that the 
prescribing of drugs, the costs of which are 
rapidly approximating the costs of physicians’ 
care, is a most inefficient operation. 

Physicians’ fees have not accounted for any 
major increase in total costs over the past 4 
years although a 20-percent increase was al- 
lowed in 1954. 

It is doubtful that much reduction in costs 
can be made in the hospital field except for 
greater awareness regarding the discharge of 
chronically ill patients to less costly places 
which can provide adequate care, mainly, to 
nursing homes and infirmaries, and to home 
care programs. We have noticed slight evi- 
dence of excessive physicians’ calls. We do 
believe that physician cooperation could reduce 
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ness, indicated that the majority of the homes 
provided adequate medical and nursing service. 
Pew of the homes, however, provided" medical 
or social rehabilitation, recreational services 
planning for any disposition other than con- 
tinued stay at the home. Yet, a high percentage 
of the patients were out of bed except to eat 
or to rest, were able to walk alone or with the 
assistance of a cane or a crutch, were mentally 
clear, and were completely continent. It ap- 
peared that there should be immediate steps 
taken to provide more dynamic social and re- 
creational programs for the long-term and 
mentally clear patients, and that there should 
be more intensive social and rehabilitation 
planning by physicians and social workers con- 
cerned with the individual patients. These 
additional services would naturally increase 
the costs for care in nursing homes. 

The Hew York State Department of Health 
and the State Department of Social Welfare 
have developed a j'oint demonstration program 
for the rehabilitation of disabled public assist- 
ance recipients at the State rehabilitation hos- 
pital at West Haverstraw. The objective is to 
demonstrate what can be done for these patients 
and, if the results are favorable, to encourage 
local welfare departments to provide the full 
cost of such service. 


drug costs to a small extent. 


A Call for Action 


Many local welfare commissioners believe 
that welfare costs for the chronically ill are 
excessive, and they are alarmed at the continu- 
ous rise in these costs. Nevertheless, the ma- 
jority recognize that the problems of welfare 
care are increasingly related to the problems of 
chronic illness and aging and that medical costs 
may be expected to increase both because of the 
greater number of such persons receiving wel- 
fare assistance and because of the continuously 
increasing costs of care. 

Our survey of nursing and convalescent 
homes in upstate New York, undertaken in co- 
operation with the Commission on Chronic 111- 


‘D ~ ^ The summarizing committee agreed 
that we would like to consider the 
. .xj National Health Forum from the 


viewpoint, at least in part, of a mem- 


—————— j » IV •> UU AVtiiJU — — 

ber of the “consuming” public — one who must 
approve or support the types of action that have 
been discussed in the past 2 days. 


By Morton L. Levin, M.D., assistant commissioner 
for medical services, New York State Department of 
Health, and chairman of the summarizing committee 
of the National Health Forum. 
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We were impressed by the fact that this has 
been truly a national forum on health. We have 
received greetings from the President, from 31 
State governors, in person from Mayor Kobert 
F. Wagner, and from Mrs. Franklin D. Poose- 
velt. We have been given the assignment of 
trying to set up guidelines for the Nation for 
needed action on chronic illness. In considering 
what action is needed, we have heard from 17 
national, 7 State, and 19 local organizations, 
from State health commissioners, representa- 
tives of hospitals, a school of public health, and 
various types of voluntary and governmental 
agencies in local communities. 

The Type of Action 

What really was the subject of the forum? 
What have we been talking about? The sum- 
marizing committee agreed that these questions 
needed some clarification. 

We have heard chronic illness described as “a 
daily disaster which is an acute emergency,” and 
as “a major health problem which accounts for 
more than 70 percent of sickness.” At the same 
time, we have heard chronic illness character- 
ized as something in which hospitals, phy- 
sicians, and the public generally are not greatly 
interested and for which it is hard to get money. 

There seems to be some inconsistency in these 
two references to the term chronic illness. It 
hardly seems possible that there is a widespread 
lack of interest in the major causes of illness 
and disability. Perhaps what many people 
think of as chronic illness is not what we have 
been talking about, or only part of what we 
have been talking about. Apparently, to many 
people chronic illness means only the terminal, 
hopeless stages of illness, whereas it has been 
well established that chronic disease, in the 
sense in winch the forum has used the term, need 
not necessarily bar a person from seeking the 
highest responsibility in our land. 

Both by implication and by definite state- 
ment, the panel discussions have revealed that 
we have been discussing the effects of a large 
group of diseases which are well known by 
their individual names, such as cancer, heart 
disease, arthritis, cerebral palsy, vascular dis- 


ease. Though many people are familiar with 
these diseases, apparently they do not know 
them under the general name of “chronic 
illness.” 

Most of the forum discussion was focused on 
certain types of action, which are needed for 
many chronic diseases at the same time — action 
that is not usually planned for a single chronic 
disease because it is needed for many chronic 
diseases at some stage of their course. One 
might call this type of action the common de- 
nominator aspect of chronic illness, and appar- 
ently this was the subject of the forum. 

The summarizing committee was impressed 
with the repeated evidence that few people un- 
derstand or are concerned about these common 
denominator types of activities. One possible 
conclusion to be reached from the deliberations 
of the forum is that the first action needed is 
to explain to the people — and especially to those 
who, by reason of money, power, and prestige, 
control community action — exactly what is 
meant by chronic illness in the terms of refer- 
ence to the forum. Perhaps the forum has 
demonstrated that more of this type of explana- 
tion is needed before the desirable action is 
likely to take place. 

The forum discussed parts of the common 
denominator aspects of chronic illness under 
various headings. Two panels discussed how 
to provide better care for the chronically ill 
at home or in institutions. Another panel was 
devoted to a specific kind of care, that called 
rehabilitation. Two panels were devoted to 
action by certain agencies — one by State health 
departments and one on what various types of 
city or county agencies were doing in this field. 

Some of the Conclusions 

The committee agreed that the most signifi- 
cant contribution made by the various panels 
was in describing examples of successful com- 
munity action. We have heard many accounts 
of what may truly be called “success stories” — 
in developing home care programs; in linking 
hospital care with nursing homes, old-age. 
homes, rehabilitation facilities, and home care ; 
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The examples we heard indicate that some 
communities have develoned tim 1 1 

“<*? to lessen the disabling c—n^oj 
chrome illness, to give sick people 
lance to get bach on their feet (that, appar- 
ent y, is what is meant by “rehabilitation”) , or 
to live their remaining years with as much 

poilble’ C °R lf f 01 ? and deC6ncy as are reasonably 
p r sible But, for some reason, the knowledge 

gained from these successes is not beiim US ed 
in most places. As to “why not ?” the forum did 
not pi ovule any specific answer. 

n t° UOfc l C1KnV Wky these ^mmon denomi- 
natoi types of action, which are obviously de- 
sirable important, and useful, are failing to 
take place in more areas; we also do not know 
to what extent they are not taking place. The 
descriptions of the studies made by the Com- 
mission on Chronic Illness in Baltimore, Md 
and Hunterdon County, 21. J, the rehabilitation 
study going on in Kansas City, Mo., and in nurs- 
mg homes in Peoria, 111, suggest that the gap 
between demand and supply may be greater 
than has been suspected. These studies should 
tell us what are— to use one of the cliche's in the 
held — the unmet needs. 

Implicit in this conclusion is the need for an i 
inventory of the extent of illness and disability < 
m the Nation. The findings of the forum sup- 1 
port the desirability of conducting a national c 
survey of morbidity as a first step toward deter- f 
mining the most important gaps in providing tl 
care for people with all types of illness and espe“ 
cially for people with chronic diseases and dis- tl 
abilities. S€ 

A second implication is that a part of the m 
money now being spent by various groups for m 
specific diseases could well be earmarked for A 
support of the common denominator services sei 
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rest of the money is being utilized for the vari- 
ous special programs. 

“ wiTSlf IT the Various Hussions 

if Hm d liptl0U of tlle source of motion” for 
he action described. We were told about Z 

ha PPe«ed but not why. We did not learn how 
• it happened that a particular person or agency 
i took the initiative for action. Exploration of 

1 i 16S0 7 1K c en s P r ings of community action 

7 should prove helpful to those interested in 
b promoting action in their own communities. 

I The discussions, however, did reveal some 
l suggestions concerning the type of person or 
agency who might take the initiative. A presi- 
dent of a county or city medical society, a health 
o/iicer, a council of social agencies, a visiting 
nurse association, a welfare department, and a 
general hospital were cited as specific examples. 

The forum agreed that, when health leaders 
decide to initiate action, they should, first of 
all, bring people together to decide what is 
most needed in their community, and then de- 
velop a plan for specific action that people will 
understand and can start with; in other words, 
they should not necessarily try to do everything 
that needs doing at the same time. 

As to priorities among programs recom- 
mended, there were outstanding examples: for 
instance, by almost unanimous choice, a home 
care program. Other activities which have 
high community acceptance are a referral and 
counseling service and rehabilitation programs 
for special groups of disabled persons, such as 
those in nursing homes. 

Finally, the forum brought out the point 
that, if the need is shown for more effective 
services for the chronically ill, a good com- 
munity leader usually can find the necessary 
money to provide at least part of these services. 
Apparently, the leader for developing these 
services should be an “actioneer’’ — a word 


which are of importance to many chronic dis- coined by the forum — meaning one who corn- 
cases. The forum also brought, out the sug- bines the ability of an auctioneer in selling 
O estion that ^ i e o ^ s ould be ex- programs and the ability of a buccaneer in 

pended on an appraisal of how effectively the overcoming obstacles and opposition. 
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a story of the 
Public Health Service 



Filmstrip: 35 mm. black and white, 12 ? /i minutes, 
with music and narration on record. 1955. 

Filmograph: 16 mm. black and white, 10 minutes, 
with sound track. 1955. Identical with filmstrip 
but for use in a motion picture projector. “Dis- 
solves'* and fast pacing give illusion of motion. 


Audience: Professionals in the fields of clinical medi- 
cine, medical and biological research, and pre- 
ventive health services. 

Available: On loan from: Chief, Recruitment Branch, 
Division of Personnel, Public Health Service, 
Washington 25, D. C. 


S ERVICE WITH DISTINCTION is a 
pictorial story of Public Health 
Service activities throughout 
the world. Physicians, nurses, 
sanitary engineers, dentists, 
veterinarians, and other categories of 
professional personnel are shown 
carrying out representative activities 
in the Service’s many continental sta- 
tions and its overseas programs. 
Although useful in orienting audi- 
ences to the work of the Service, the 
filmstrip and filmograph stress oppor- 
tunities for careers for commissioned 
officers in the Public Health Service. 
Opportunities for temporary duty in 
national emergencies as a member of 
the Service’s Commissioned Reserve 
are also described. Using the tech- 
nique of “quick cuts,” “Service With 
Distinction ’ takes the spectator on a 
tour of the Service’s installations in 
this country, harks hack to its origin 
in 1798, and then describes profes- 
sional opportunities in the fields of 
clinical medicine, research, and pre- 
vents c health services. Scenes shown 
are those of PHS officers carrying out 
their assigned duties. 
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National Institutes of Health, Bethesda, Md. 



United Slates Quarantine Station, Miami, Fla. 
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The Story of the Service 
Is a Story of People 

Service with Distinction” stresses the role of 
Public Health Service professional personnel, 
rather than installations and institutions. The 
story, as it unfolds, is about people, such as 
Lumsden, Stiles, Rosenau, Francis, Armstrong, 
and Mahoney, who have made the Service a 
vital health force through the world. The film 
moves on to describe the work of the Public 
Health Service commissioned officers in the 
United-States and on health missions in other 
parts of the world. 



. they have served with distinction since 1798 


' I 






Lumsden and others have left their mark 




more than 250 occupational specialties 


long-established career organfcatlon 


... medical care . 
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Variations on the Theme 
Mental Health in Nursing 

By RUTH E. SIMONSON, R.N. 


O N a Sunday morning in March 1955, I 
opened the New York Times to the article, 
“Nebraska Fights Mental Illness.” 

As I read the description of the many inno- 
vations to enhance the treatment potential of 
mental patients, and the discussion of the part 
the institute could take in solving the problem 
of mental illness, my thoughts turned to what 
the Nebraska Psychiatric Institute could mean 
to nursing. 

I visualized the new institute as providing 
an opportunity not only to advance onr knowl- 
edge about psychiatric nursing but also to 
apply the knowledge to general nursing. 

At this, the dedication of the institute as a 
research center in the care of the mentally ill, 
it is appropriate to consider some of the oppor- 
tunities for psychiatric nursing which are 


Miss Simonson is mental health nurse consultant for 
Public Health Service Region 11, New York City . 
Her speech on mental health in nursing, in its orig- 
inal form, was part of the observance of Mental 
Health Week, May 1-7, 1955, when the Nebraska 
Psychiatric Institute, Omaha, was dedicated. Miss 
Simonson is a member of the council of the newly 
established mental health section of the American 
Public Health Association and vice chairman of the 
Interdivisional Council on Mental Health and 
Psychiatric Nursing of the National League for 

Nursing. 


specific to this setting. Psychiatric nursing is 
being redefined, and the imperative need for 
both independent study and collaborative re- 
search is recognized. 

For example, the statement of Dr. Arthur P. 
Noyes (1), that the nurse should be a psycho- 
therapist in her limited but definite field, indi- 
cates that the breadth as well as the limits o 
psychiatric nursing must be made increasing y 
clear. The nursing profession itself must 
assume the responsibility for identifying I S 
area of function and for describing and j' b ' 
fying what is done. , , 

Psychiatric nursing needs exploration an 
study as to how it can enrich the profession o 
nursing. I do not question that psychiatric 
nursing leadership will do the exploring 1 an 
at the same time safeguard its responsi i ny- 
My concern is with the enrichment of genen 

nursing. . 

Will the schools of nursing, the nursing s 
ices, and community nursing programs, in mi 
day-to-day work with the ill, take a va ^ 1 ‘ 1 ° 
of the opportunity to study psy c 1111 
content ? 

Will general nursing work collaborati _ J 
with psycliiatric nursing in applying P 3 ^. 
rir*. content to the care of the genera p a 


irsing and Mental Health 

At its annual conference with State 111 
tilth authorities in December 1951, t ie - 
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ciation of State and Territorial Health Officers 
gave formal recognition to the importance of 
mental health in nursing. At that meeting the 
association recommended that the principles of 
psychology be incorporated into all nursing 
and, particularly, into the community aspects 
of nursing (£). The health officers also rec- 
ommended that each State mental health au- 
thority employ one or more mental health 
nurses to help carry out this recommendation. 

The nursing profession shares the abundant 
interest in mental health evident in other pro- 
fessional groups. By its very nature, nursing 
is a personal and individual service which fos- 
ters close relationships. The nurse herself in- 
evitably affects the mental health of the pa- 
tients and families with whom she works. 

The setting in which nursing is practiced 
offers its own unique opportunity for the pro- 
motion of mental health. The setting may be 
a hospital, a home, a clinic, a school, or a fac- 
tory. The responsibility may be to the sick, 
to the convalescent, to the healthy. Yes, the 
nurse has opportunities in every phase of the 
mental health program. She shares in the pre- 
vention of mental illness, in the treatment of 
the mentally disturbed, in the rehabilitation of 
the mental patient. 

Mental health in nursing lends itself to many 
variations. We accept that nursing has the 
potential for working constructively in mental 
health. Let us think of ways to nurture this 
potential. 

The Use of Self 

In nursing, we have tended to look at our- 
selves as outside the patient’s problem. But 
little by little we bave begun to tear down the 
wall that we built around ourselves. We are 
beginning consciously to take into account what 
the nurse, in her use of self, brings to a situa- 
tion that changes it. The fact that there has 
been a shift in nursing research from functional 
studies in nursing service to a concern with 
nursing care which emphasizes nurse-patient 
interaction is proof of this change. 

Use report on “Favoritism in Personnel” in 
the February 1955 issue of Nursing Research , 
published the not-surprising conclusion that 
nurses like certain patients better than others 


and that this factor makes a difference in the 
nursing care she gives. Her approach to the 
preferred patient is warm and friendly. He 
is respected as a person. The approach to the 
nonpreferred patient is more routine and busi- 
ness-like. He is treated as a patient (3). Rec- 
ognition of this hitherto vaguely sensed bias is 
but the first step in its correction. The nest 
step must be the development of appropriate 
methods to help the nurse meet the basic need 
of every patient to be ti’eated as a person 
whether he is preferred or nonpreferred. 

We have been content too long to emphasize 
the importance of recognizing the emotional 
components of nursing care. We have paid too 
little attention to the development of the skill 
that helps us apply the knowledge we have 
accumulated. Unfortunately, knowledge can- 
not be transferred directly and automatically 
to appropriate situations, for learning does not 
develop in that way. It is fostered in a climate 
where new approaches to traditional tasks can 
be tried out and modified. 

Dr. George E. Gardner, writing in Mental 
Hygiene, about higher education and mental 
health, makes the point that the development 
of emotional maturity is the first mental health 
task of the student. In that sometimes elusive 
search, he says, it is of primary importance to 
establish a realistic concept of one’s self — one’s 
ability and one’s potentiality — and to establish 
a realistic appraisal of the responses to be ex- 
pected from others (4). 

Self-awareness, insight, and the realistic ap- 
praisal of responses come to the nurse as she 
works directly with her patients. That step in 
the learning process is hastened with competent 
guidance. 

In a study completed in 1954 for the 
Public Health Service, Frances Kreuter and 
Marguerite Kakosh have developed criteria 
for qualitative appraisal of nursing care. 
I have been in fairly close touch with the 
part of their study concerned with communica- 
tion as nursing skill. The graduate nurse 
students who participated were studying at the 
university and having field experience in a 
generalized hospital as part of it. They kept 
detailed diaries of daily patient care experi- 
ences. This included verbatim accounts of 
some of the conversations with patients for 
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whom they cared. With conscious attention 
own replies^ ^ ^ Patient Said and 

From subsequent discussions of the recorded 
oonversatmns it became apparent that nmts 
C 0 eain ^ le °f listening and to listen 

■LTT'i AIth0Ugh tIle discussions showed 
intellectual acceptance of the value of encoura- 

Smcuh n SSW11 , feel “"’ the stl 'dents found it 
difhcuk as nurses to permit, let alone encourage 

expressions of hostility or of any negative fed 
when they were face to facevvith a patfel 
| fact, they slued away from any feeliim 
winch evoked uncomfortable feelings within 
themselves. This was not lack of concern for 
10 patient but rather inability to allow any dis- 
cussion that would interfere with the ha r- 
momous atmosphere nurses have been taught 
to consider essential. 

One nurse, in reporting her experience with a 
1 atient, saw the problem in nursing care as one 
of uncooperativeness in following the physi- 
cian’s orders. Her real difficulty was in her 

l&TllV r tand ^ ^ fop what seeme d 

deliberate perverse behavior. It was even 
Sigf 1CUlt f01 ‘ her t0 her own 

When she was asked, “Do you feel drawn to 
this patient?” she said “Ho,” and, “Were you 

S’ T, 111 y T fee , Iing? ” She also le ldied 
Ao. Then, when asked “Did you feel that 

you were against him in your feeling?” she re- 
plied, “Yes, but this is the first time I have ever 
looked at it this way. This is hard to face.” 

The process of looking objectively at one’s 
self in a situation and gaining some under- 
standing is indeed slow and sometimes painful. 

To do so requires supportive help. Perhaps 
this piocess can be illustrated best by two real 
situations. 


Case Illustrations 

Sir. Brown was referred to a public health 
nursing service after his dismissal from a rather 
prolonged hospitalization for a heart attack. 
His physician requested that he be encouraged 
and supported in increasing activity. Sir. 
Brown’s condition and potentialities were re- 
viewed with the nurse. She was familiar with 
the philosophy that the management of a car- 


diac patient is directed toward improved nhw- 

rs w that . thera Py combines judicious 
use of rest activity, and modification of diet 
and daily living. 

The nurse found Sir. Brown’s family in a 
fiurry of excitement at having him home again. 
Ls wife and his teen-age daughter, Marjory, 

need led ab ° Ut tljing t0 antici P ate his e'er)' 

He protested mildly, saying, “I’ve been doing 
a lot of things for myself at the hospital, Mar- 
jory. You make me feel like an invalid.” 

At this point, the nurse cautioned against “too 
much activity” and gave approval to Marjory’s 
doing for her father the things he had been 
doing for himself. Throughout that first visit, 
as she carried out the appropriate techniques 
of nursing care, she admonished Sir. Brown to 
be careful. As she left, he remarked, “I thought 
coming home was a good idea, but I’m afraid 
that I came home too soon.” 

She was uneasy about the visit. She was 
aware of her reluctance to encourage increased 
activity for Mr. Brown although she accepted, 
intellectually, that it was important for his re- 
covery. Through discussion she became more 
aware of what had hapjrened during her visit. 
She realized that she had not supported Mr. 
Brown’s movement toward health but had actu- 
ally reactivated his feeling of helplessness and 
dependency. She recognized that she had rein- 
forced the anxiety of the mother and daughter. 
She said, “I tried to reassure them, but they 
seemed more worried when I left.” 

On being encouraged to explore her own feel- 
ings about heart disease and talk about them, 
she recalled an experience as a student nurse. 

She told of a cardiac patient on complete bed 
rest who openly defied the doctor’s instructions 
and the nurse’s admonitions by occasionally' get- 
ting out of bed. One day he walked out into 
the hall to make a telephone call and died in the 
booth. “It was almost as if Mr. Morris were 
prompting me over my shoulder to keep Mr. 
Brown quiet.” 

This is an illustration of what I mean by say- 
ing that self-awareness and insight come as the 
nurse works directly' with patients when she is 
helped to recognize how her own feelings in- 
fluence the care she gives the patient. 
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Let’s take another illustration. Bob, a 15- 
year-old, had been in the hospital with rheu- 
matic fever for 2 weeks and on complete bed care 
for that time. He often looked unhappy, and 
the nurses tried to cheer him up by telling him 
how lucky lie was that his heart condition had 
been discovered early and that lie was under 
such good care. He was instructed in the neces- 
sity of “being careful when he went home” and 
“not to overdo.” 

On being dismissed from the hospital, Bob 
was referred to a public health nursing service. 
The doctor wanted him to have bed rest for a 
time, then graduated activity. The nurse’s re- 
sponsibility was to demonstrate and give nurs- 
ing care and to help the mother carry out the 
doctor’s orders. After several visits, the nurse 
came to the supervisor with this story : 

“That kid just won’t pay any attention to 
what he’s told. He gets out of bed. He doesn’t 
want me to give him his hath. He won’t pay 
any attention to his mother; she’s getting all 
worn out. The doctor told the father that he 
would be a cardiac cripple if the situation con- 
tinued. His father is irritable with the mother 
. and impatient with the boy. The boy won’t 
pay any attention to his father either. And the 
y°ung sister — she was such a nice kid — is turn- 
ing into a regular pest. The whole household is 
at sixes and sevens.” 

This was a situation in which increased 
understanding of the adolescent was essential, 
first for the nurse, and then for the family : the 
need of the adolescent, for example, to be self- 
directing and to have some part in the planning 
that affects him, to be considered an individual 
in his own right. The need of the other mem- 
bers of the family and the implications of tlie 
illness were reviewed. The nurse was given 
help in ways in which she might involve Bob 
and his family in plans for his care. She was 
supported in her work with the family, and en- 
couraged to express and analyze her own feel- 
ings about the way Bob behaved. Open dis- 
cussion gave her a better appreciation of the 
emotional factors in the situation. 

dhis example is given to show how certain 
mental health concepts become real as the nurse 
is helped to make practical application in her 
work with families. The unhappy and re- 
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bellious boy who was making his illness worse 
became very much interested in the therapeutic 
regimen as he was brought into the planning 
and in himself had a measure of control. The 
nurse felt that for the first time she had seen 
the implication of an illness for a family in 
relation to herself, with its possible implica- 
tions for herself. She, too, had learned a meas- 
ure of control by tlie conscious use of self. 

In Touch With Others 

With i-espect to freeing the potential of the 
nurse, it is important to emphasize the responsi- 
bilit}' of administration for providing a setting 
in which quality nursing can be practiced. 

Administration articulates and communi- 
cates the values in any institution or system. 
They may not be clearly articulated, but they 
will be communicated. If respect and concern 
for the patient is all important, that attitude 
will be communicated, and service, research, 
and training of personnel will reflect it. If, 
howevei’, the development of specialized treat- 
ment is the only goal, and the patient is merely 
an accessory for research, that attitude, too, 
will be communicated. In that event, the sys- 
tem virtually prohibits nursing dedicated to 
the comprehensive care of the patient. 

In addition to providing the environment for 
nursing care, administration has the responsi- 
bility of seeing that nursing is fully utilized in 
the service, research, and training activities of 
the institution. Though we are accustomed to 
think of research advances in other disciplines 
which may contribute to the pi'eparation of 
nui’ses, how often do we think in terms of what 
nursing can contribute to other professions? 
The new climate in some of our teaching and 
research centers is making it possible to identify 
and describe some of the ways in which nurs- 
ing can contribute to other disciplines so that 
they can be consciously used. 

Dr. John Bose of the Philadelphia Child 
Guidance Center has written in an unpublished 
report : 

“The nurse-family-child interaction is of 
primary importance in its own right. It is our 
experience, however, that the nurse is the only 
person who can fill certain gaps in the resident’s 
experience.” Dr. Bose was referring to his 
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SX ienCe iU the preparati0n of Petrie 

Jf J S . n ° fc 61 ; ou - h 1 to rec °gnize that mental 
health is an integral part of all nursing or that 
he nurse should deal effectively with the emo- 
t onal aspects that are a part of every situation 
she meets. Recognition, when we lack the 
knowledge and skill to function effectively, is 
immobilizing. The nurse must be helped in the 
use of self. That is her great potential. 

Anne Morrow Lindbergh says it so simply 
for us m Gift from the Sea (5 ) : “When one 
is a stranger to one’s self, then one is estranged 
from o tliers, too. If one is out of touch with 
one s self, then one cannot touch others.” 

It is our privilege to be in touch. 


REFERENCES 


Presented at the 8th nursing co SZfZ 
view, Pa., June 1040. ' 


“ „ ; PUbIlC Health Servi ce: Proceedings of the 

53d annual conference of State and Territorial 
Health Officers, State Mental Health Authori- 
ties, and representatives of State Hospital Sur- 
vey and Construction Agencies, December 6-10, 
1054. Public Health Service Publication Xo. 
136. Washington, D. C., U. S. Government Print- 
ing Office, 1050. 

(3) Mori mote, F. It.: Favoritism in personnel-Pa- 
tient interaction. Nursing Research 3 : 100-llg 
February 1055. 


({) Gardner, G. E. : Higher education in mental 
health. Alent. Hyg. 37 : 354-364, July 1953. 

(o) Lindbergh, A. AT. : Gift from the sea. New York, 
Pantheon Books, 1955. 


New Members of the 
PHR Board of Editors 



The 3 most recent appointees to the 13-member 
Board of Editors of PuMio Health Reports are 
introduced below. The new members, whose 
3-year terms end in 103S, replace Dr. Justin M. 
Andrews, Dr. Ruth Freeman, and M. Allen Pond. 

Margaret G. Arnstein, R.N., M.P.H., chief of 
the Division of Nursing Resources, Public Health 
Service, began her public health nursing career 
in Westchester County, N. Y. Subsequently, she 
served as consultant to the New Xork State De- 
partment of Health, first in the communicable 
disease field and later as district consultant for 
New York City. During the 3 years spent as 
director of the program for public health nurses 
at the University of Minnesota, she collaborated 
with Dr. Gaylord Anderson on the book “Com- 
municable Disease Control.” In charge of nurs- 
ing for the UNRRA Balkan Mission, Miss Arn- 
stein spent 15 mouths in the Middle East, where 
she organized nursing care in 2 Greek and 3 
Yugoslav refugee camps and laid plans for work 
in the 3 Balkan countries under the mission. 

Vernon G. MacKenzie is assistant chief for re- 
search and development, Division of Sanitary 
Engineering Services, Public Health Service. 


After graduation from Massachusetts Institute 
of Technology in 1927, Mr. MacKenzie served 9 
years in sanitary engineering research and de- 
sign for the city governments of Chicago and 
Detroit. In the American Mission for Aid to 
Greece, he was deputy director of the Public 
Health Division. From 194S to 1954 he was 
officer in charge of the Robert A. Taft Sanitary 
Engineering Center of the Public Health Service, 
Cincinnati. 

Leo W. Simmons, Ph.D., is professor of sociol- 
ogy at Yale University, with a joint appointment 
in the department of psychiatry. He is also 
doing research under the auspices of the Russell 
Sage Foundation. Dr. Simmons was awarded 
his doctorate at Yale in 1931 and returned to the 
university in 1936 as a research assistant in 
sociology. Following field studies of the Hopi 
Indians in 193S and 1941, he edited “Sun Chief,” 
an autobiography of a Hopi Indian, 1942, and 
wrote “The Role of the Aged in Primitive So- 
ciety,” 1945. His study of the social aspects of 
medical care in hospital settings at Cornell Medi- 
cal Center 1950-52 is reported in “Social Science 
in Medicine,” with Harold G. Wolff as co-author. 
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Health Supervision of Infants 
and Preschool Children 


T HE Working Group on Service Programs 
of the Public Health Conference on Records 
and Statistics has evolved a series of suggestions 
pertaining to the collection, analysis, and inter- 
pretation of service statistics as tools in effective 
health supervision of infants and preschool 
children. It was necessary to limit attention 
to health supervision because of lack of time 
in which to consider such additional aspects of 
child health programs as pediatric clinics and 
care of premature infants. 

The working group recognizes wide varia- 
tions in program content and in stages of de- 
velopment and available facilities in health 
departments at all levels, and considers that 
changing concepts and new approaches are vital 
to the attainment of goals in public health 
work. Prescribing specific statistical patterns 


This is the second in a series of statements developed 
by the IV orking Group on Service Programs, orig- 
inally named the IV orking Group on Service Statis- 
tics, of the Public Health Conference on Records and 
Statistics. In arriving at the conclusions embodied 
herein, the working group had the benefit of consul- 
tation ivith Dr. Martha Clifford, director of the 
bureau of maternal and child hygiene, Connecticut 
State Department of Health. The first statement was 
an outline of basic principles governing service 
statistics in public health, which appeared in the 
Juno 1956 issue of Public Health Reports, p. 520. 


which would be applicable to all health depart- 
ments was considered neither desirable nor pos- 
sible. Consequently, the proposals of the work- 
ing group should be regarded as a framework 
within which each health department may de- 
velop a statistical program in accordance with 
its own desires. 

Prerequisites to accumulation of meaningful statistics 

The following conditions must exist if mean- 
ingful service statistics are to be developed: 

1. The objectives and scope of the program 
must be clearly defined. 

2. Statisticians and program personnel such 
as physicians, nurses, nutritionists, social work- 
ers, and health educators should have a part in 
determining the lands of information needed 
and in developing plans for its collection. The 
statistician should function as a member of the 
professional team in initial planning of the pro- 
gram as well as in program operation and 
evaluation. 

3. The purposes to be served by statistical 
data should be clearly specified. Reports 
should be prepared only to fulfill specific 
purposes. 

4. Provision should be made in advance, dur- 
ing the initial planning stage, for periodic 
evaluation of statistical procedures. 

5. Statistics developed for health super- 
vision of infants and preschool children should 
be correlated with statistics developed for re- 
lated programs of the health department. One 
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means toward this end is to have a records 
committee periodically pass on and review basic 
statistical forms of the several programs. 

Kinds cf information necessary for effective 
operation cf service 

Information desirable for operation of effec- 
tive health supervision of infants and preschool 
children is of three main types: 

Baseline data should be used for deter- 
mining overall needs and for evaluating com- 
pleteness of service. According to the definition 
developed by the working group, these baseline 
data are not included as service statistics. It 
should be emphasized that service statistics are 
most valuable when related to baseline data. 

I lie working group considered it appropriate 
to cite a few examples of baseline data useful 
for the planning and evaluation of infant and 
preschool health services: live births, by geo- 
graphic area; infant and preschool deaths” by 
cause ; illnesses reported, by cause; births occur- 
ring at home; economic status of population, 
fiy geographic area; racial characteristics of 
population, by geographic area; availability of 
private and voluntary medical and allied per- 
sonnel, facilities, and services; and resources 
of the health department. 

2. The second type of information is that 
which would assist physicians, nurses, and other 
health department persons primarily in giving 
service to individual infants and preschool 
children. The kinds of information listed be- 
low outline valuable statistics for operating an 
effective health program : 

• Total number of individual children served 
by the health department (unduplicated count) 
distributed by geographic area, new cases and 
old cases, and characteristics of children served 
(age, sex, color). 


department: date of birth, sex, and race o 
child; geographic area in which child resides 
date of admission to service; number of time 
served by the health department, in the hom 
and in child health conferences; kinds of serv 
ices received from the health department. 

Individual health departments should de 
velop applications of the statistics outlinec 
above in combination with each other to nice 
the needs of their own programs. Example; 
are number of children immunized, by age: 
types of service given to new as compared 
with old cases ; and volume of service by site 
of service. Such data may be compiled either 
routinely or through special studies. 

3. Then, there are the kinds of information 
that would assist program administrators pri- 
marily'- in analyzing the operation of their pio- 
grams. Types of data regarding operation of 
the program, which should be available either 
routinely' or through special studies are these: 

• Total attendance, by age group and status 
(new or old patient) of children, at each clinic 
or conference, and personnel time involved. 
For example, reports of clinic attendance might 
suggest changes hi clinic policy, dates, hours, 
or location in order to adjust services to needs. 
Also, effectiveness of home nursing visits might 
be evaluated. Total clinic visits related to 
physician time can be used to evaluate clinic 


policies. 

• Incomplete services indicated by number 
of children previously under care but not given 
service over a certain length of time; percent- 
age of children with broken appointments; 
number of cases with undue waiting time be- 
tween appointments; number of children who 
have not been vaccinated or immunized; and 
failures to respond to recommendations. Tins 
information mav be used for evaluation of 


• Volume of service (number of visits) . general performance and policy. 

• Type of service, for example, physical ex- • Summary of program activity, for evaluat- 
animation, dental services, immunization, par- ing personnel needs of a program, and for juste 


ent counseling, referrals to other medical serv- fying specific types of expenditures, 
ices, and results of referrals. • Clinics in operation in relation to economic 

• Site of service, for example, child health status of geographic areas. 


conference, home visits, and immunization 
center. 

In order to obtain this information, the fol- 
lowing types of data should be routinely avail- 
able regarding eacli child served by the health 


Techniques for collection, tabulation, analysis, and 
interpretation of information 
Source documents. Information for service 
statistics may be obtained from conference or 
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clinic attendance records, basic family unit rec- 
ords, individual case records, tickler cards, 
nurses’ daily activity reports, and the like. 

Methods of tabulation. Service statistics may 
be tabulated by : 

1. Manual methods— These methods of ab- 
stracting information by manual sorting and 
counting up individual case summary cards, or 
tally sheets, are applicable in small health 
departments. 

2. Marginal-punched, hand-sort cards — This 
method permits ready analysis where the vol- 
ume of service is not large enough to justify 
mechanical tabulation. 

3. Mechanical tabulation — This method is 
practical in health departments with a large 
volume of services. 

Frequency of compilation. The frequency 
with which specific reports should be compiled 
must be determined locally depending on uses 
to be made of the data. TJnduplicated counts 
of individuals served should be tabulated annu- 
ally on a calendar-year basis and more often if 
needed. 

Compilation of all service statistics on a cal- 
endar-year basis is recommended for compari- 
son with baseline data. Where these statistics 
are required for fiscal purposes, compilation on 
a fiscal-year basis should supplement, but not 
substitute for, calendar-year data. The work- 
ing group cautions against more frequent tabu- 
lations than are justified by use. 

Special studies. Special studies are useful 
tools in program evaluation. They are recom- 
mended as a device to reduce the number and 
complexity of routine reports wherever possible. 
Routine reports should concentrate on minimum 
essentials for reflecting program, avoiding over- 
refinement of data. 


Some types of service statistics which might 
be obtained through special studies are deter- 
mination of levels of immunizations, evaluation 
of specific new services or program techniques 
(for instance, triple antigen, administration of 
vitamins), changes in behavior resulting from 
health department activity, determining reasons 
for lapses in attendance at child health confer- 
ences or for failures to complete immunizations, 
comparison of effectiveness of individual inter- 
view's and group conferences, and time and cost 
studies. 

Methods of interpretation and presentation. 
Tim mere tabulation of data does not in itself 
provide for maximum utilization of service 
statistics. There should be a team approach in 
planning summary tables, narrative analyses, 
graphic presentation, trend data, and how and 
when the collected data are to be used. 

Statistical measurements of service should be 
interpreted in relation to baseline data, needs 
for services, and program objectives. Only thus 
can an approach be made to evaluating accom- 
plishments of programs. 

• • • 

The statement has been reproduced in mimeo- 
graphed form as attachment A to document 
229 by the National Office of Vital Statistics , 
Public Health Service , Department of Health , 
Education , and Welfare , Washington 25, D. O. 

Under the title , “A Guide for the Collection , 
Analysis , awl Interpretation of Service Statis- 
tics in Health Supervision of Infants and Pre- 
school Children ,” it has the endorsement of the 
following organisations: Association of State 
and T emtorial Directors of Local Health Serv- 
ices; Council of State Directors of Public 
Health Nursing; and the Statistics Section , and 
Committee on Administrative Practice, Ameri- 
can Public Health Association. 
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study of a few Hnrfc V J base d on a 

To provide more specific information on the 
fertilizing effects of a treated sewage effluent 

• ;7 C ° T St , Ud7 ° f 016 SUSpended «ota 
ytle Creek, a small stream in southwestern 

Ohio which receives such an effluent, was be 

gun m the summer of 1944. In this study the 

qualitative and quantitative distributions of the 

suspended algae and protozoa at points selected 


o reflect the effects of the effluent were deter- 
mined. For comparison with Lytle Creek, 
similar studies were made of Cowan Creek, an 
nrertilized stream in the same area, and of the 
an a * e -Rivei', a larger unfertilized stream in 
on a. Tiie findings of these studies are 
piesented in the following pages. 

ytle Creek has been the scene of three earlier 
reports. Gaufin and Tarzwell (JO) have de- 
sen e the known invertebrates (exclusive of 
pio ozoa), Cooke (11) has considered the 
ecology of the fungi ; and Katz and Gaufin (13) 
nu e discussed the fish. Tliese papers, together 
" J . ^ le P r °sent one, give an account of the 
majoi ity of the living organisms in Lytle Creek 
an P 10v ide what is perhaps the most nearly 
complete story of one stream. 


Dr. Lackey is professor of sanitary science. College 
of Engineering, University of Florida. Froml945° to 
1952, he was science editor for the Blakiston Co. 
and from 1935 to 1945, he ivas a senior biologist with 
the Public Health Service’s Sanitary Engineering 
Center in Cincinnati, Ohio. 


The Ohio Streams 

Lytle Creek is about 11 miles long. In the 
summer of 1944, when it was sampled for this 
study , it had a flow of about 1 cubic foot per 
second except after showers. The stream 
rained a small rural farming section and re- 
ceived the effluent from the sewage treatment 
p ant for Wilmington, Ohio, a town of about 
,00 population (1940 census). The sewage 
8 uen t was the only pollution entering the 
s i earn. The stream showed a typical oxygen 
epletion just below the treatment plant outfall, 
with recovery before it entered Todd Fork about 
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7 miles away. Typical dissolved oxygen ranges, 
pH values, and temperatures in Lytle Creek are 
given in the paper by Gaufin and Tarzwell (10) 
or the one by Cooke (11). Although the work 
reported in this paper antedates theirs, condi- 
tions were probably very similar. 

Cowan Creek is located in an adjoining water- 
shed and is similar in length and flow. How- 
ever, its watershed, which is arable, pasture, or 
wooded land, is sparsely inhabited, and the 
stream receives no visible pollution. According 
to samples from one point, biochemical oxygen 
demand (BOD), the dissolved oxygen, and the 
nitrate content corresponded roughly to station 
V on Lytle Creek. 

Sampling Procedures 

Samples from Lytle Creek were taken at five 
stations, which had been set up for a study con- 
ducted by the Public Health Service. Their 
locations are shown in figure 1. Station I, at 
mile 8.7 above the mouth of the creek, was 
within the city limits of Wilmington. Station 
II, at mile 7.2, was a short distance below the 
outfall of the sewage treatment plant. Station 
III was at mile 5.2, where there was little visible 
evidence of the sewage effluent, and stations IY 
and V were at miles 3.2 and 1.0, respectively, 


where the stream presented a practically normal 
appearance. Samples from Cowan Creek were 
taken at only one point, which corresponded in 
mileage from the mouth to Lytle Creek V. 

These two streams were sampled approxi- 
mately every 2 weeks beginning June 19 and 
ending August 15. The samples, totaling 33, 
were brought to the stream pollution investiga- 
tion station at the Environmental Health Center 
(now the Robert A. Taft Sanitary Engineering 
Center) , Public Plealth Service, and there an- 
alyzed for kinds and numbers of organisms and 
certain biochemical data. The sampling period 
covered the time of low flow and high tempera- 
ture, when populations of algae and protozoa 
are normally at their highest. Practically every 
organism found had been recorded previously 
from other Ohio River Basin streams. 

Results 

The BOD values for Lytle and Cowan Creeks 
are shown in figure 2. The BOD figure of 
about 4 p.p.m. for Cowan Creek is close to the 
average for unpolluted creeks of this area that 
have been sampled. It is not surprising that the 
BOD value was so high at station II on Lytle 
Creek, since the dilution of the treatment plant 
effluent was not large. Perhaps the most sur- 


Figure 1. Location of sampling stations in Lytle Creek. 
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Figure 2. . Range in biochemical oxygen demand 
(BOD) in Lytle and Cowan Creeks, summer of 
1944. 



prising thing about the BOD values is the rapid 
decrease at the downstream stations. 

The BOD values accord well with the values 
for nitrates and nitrites, shown in table 1. All 
three values, decreasing rapidly downstream, 
argue for large numbers of organisms, both 
saprophytic and holophytic (or saprozoic and 
holozoic), moving downstream. 

A total of 167 species or genera of algae 
and protozoa were found in the 27 samples from 
Lytle Creek. In the 6 samples from the single 
Cowan Creek station, 92 species or genera were 
found. Table 2 lists all the species and gives 
the number of occurrences of each, by station. 

Station I on Lytle Creek, the clean water 


station, had a total of 101 species, which oc- 
curred 195 times in the samples analyzed. 
These should have provided an excellent seed- 


in" for the downstream stations, if they were 
able to pass through the short zone of oxygen 
depletion, or possibly toxic zone, just below the 
treatment plant outfall. Forty-three of these 
species were found at station II. AH of the 
Chrysophyceae and most of the Cryptophyceae, 
the Yolvocales, and the diatoms (BamUarieae) 
were killed in the zone of pollution, but the re- 
maining groups, which recovered only slightly 


in species, recovered surprisingly in numbers 
of organisms. 

The number of species found at station I 
in Lytle Creek was never again equaled. The 
only group showing a downstream increase in 
species was the green Euglenophyceae. Station 
V, the lowest on Lytle Creek, showed 20 fewer 
species than the comparable Cowan Creek sta- 
tion, which had 9 fewer species than the upper- 
most Lytle Creek station. Eleven of the twelve 
species of Chrysophyceae found in Cowan Creek 
were found not at all in Lytle Creek after sta- 
tion I : Evidently this group will not stand 
recent sewage pollution. Even some of the 
blue-green algae disappeared. Other groups 
adversely affected at stations II, III, and IV 
were the Cryptophyceae, the Dinoflagellata, the 
Volvocales, the Chloi’ophyceae (wliich die 
rather slowly in polluted water), and the 
diatoms. 

However, the downstream decrease in num- 
ber of species was compensated for by the 
increase in number of organisms. If 500 oigan- 
isms of one species per milliliter is accepted as a 
bloom value ( 13 ) , there were from 2 to 6 blooms 
at the downstream stations as compaied with 
one bloom at station I and no blooms at the 
Cowan Creek station: 

Blooms in Lytle Creek 
I H III IV v 

C'hrnmnh }rm srt . 648 --- 


Chromahumsp — 

Cryplomonas 

crosa 88S 


Namcula spp 

Trachelomonas 
u rceolala 

Euglena&p-- 


f 660 

/ 800 I 680 2.640 

i 1, 120 1 568 

I 800 


; I. Nitrate and nitrite nitrogen at six 
mpling points in Lytle and Cowan Cree s, 
y 24, 1944 



Nitrate 

Station 

nitrogen 
(p p.m.) 

Lytle Creek" 

0 10 

ii - :::: . 

. 44 

in.... 

. SO 

IV 

OS 

V - -- 

08 

Conan Creek .. - - 

. 04 


Nitrite 

nitrogen 

(P P m > 
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• ™ found in Lytle and Cowan Creeks in the summer of 1944: number of 
Table 2. M,cro ' orsamS occurrences Q f each species at each station sampled 


Genus and species 


SCHIZOMYCETES 


Lytle Creek 
I II III IV V 


Beggiatoa alba 

Blastocaiilis sp 

Chromatiuni sp 

Sphacroiilus natans — 

Spirillum spp 

Spirochaeia sp 

MYXOPHYCEAE 


Aphanacapsa sp~ 

Chroococcus turgidus- 


V 

Creek 



T 




~2~ 

- 



- — — - 



Genus and species 


VOLVOC ALES— Continued 

Collcdictyon triciliatum 

Polytoma uvella 


Lytle Creek 
I II III IV V 


Cowan 

Creek 


Lyngbya sp.— i 

Merimopedia elegans - - 1 ] 

1 r * Iff* Zl _ — I 


Merismopedia glauca j - - 

Oscillatoria spp 1 3 

Phormidium sp " - 

CRYPTOPHYCEAE 

Chilomonas paramecium — 1 • 

Chroomonas spp 3 

Cryptomonas ovaia.. 

Cryptomonas spp. (includ- 

a erosa ) ® 

omonas truncala 2 

Rhodomonas lacustris 2 

CHRYSOPHYCEAE 

Chromulina globosa 1 

Chromulina ovalis. 

Chromulina pascheri 

Chrysapsis sagene 

Chrysococcus asper 

Chrysococcus ovalis 

Chrysococcus rufescens 

Chrysococcus spirale 

Dinobryon sertularia 

1 Uallomonas lonsurata 

Mallomonas sp 1 — 

Rhizochrysis scherffeli — 


DINOFLAGELLATA 

Gymnodinium gracilis — 

Gymnodinium sp 

Peridinium tabulatum .. 


VOLVOCALES 


Brachiomonas sp 

Carter ia elcngata 

Cephalomonas granulata — 

Chlamydomonas spp 

Chlorogonium minimum — . 

Gonium pectorale 

Helcromastix angulosa 

Lobomcnas roslrala 1 

Pandorina morum I 

Pedinoinonas rotunda 

Phacotus angulosa 

Phacotus lenticularts 

Pyramidomonas inconslans 

Scherffelia phacus 

Spermatozopsis exultans — 
Spondylomorum qualcrna- 

rium 

Thoracomonas sp 


BACILLARIEAE 

Achnanthes coardata 4 ... 1 --- --- 

Cocconeis placentula c t 9 1 1 

Cyclolella meneghimana o ° 1 

Cymbella sp 3 ^ 

Diploneis sp -- --- 

Eunotia sp - - 3 1 | | 

Fragilaria crotonensis 1 ^ ] 

Fragilaria sp 1 

Gomphonema olivaceum * J 

Gyrosigma sp- , 

Melosira granulata A 

Melosira varians -- *rh' 

Navicula spp ,21 

Nitzschia closlenum- r 1 

Nitzschia stgmoidea 1 --- ^ 

Pianularia sp * — 

Rhizosolenia eriensis - 

Rhoicosphenia sp 1 ; ' 

Surirella sp 1 j 

Synedra acus 


Synedra biceps ‘ rrh 

Synedra ulna i , ; 

Synedra sp z 1 J 

EUGLENOPHYCEAE 

ferecn) 

Cryploglena pigra i ; 

Euglena acus 6 “ 

Euglena agilis j 

Euglena anabaena 1 t 

Euglena deses j 3 

Euglena ehrenbergn --1 " - 

Euglena fusca,. 1 1 - 

Euglena gracilis --- 

Euglena granulata j 

Euglena oxyuris 1 * 

Euglena pisciformis - * 

Euglena polymorpha 3 o 

Euglena quartana - 

Euglena sanguinca r 

Euglena sciotensis 1 

Euglena spirogyra 

Euglena tripleris -- * ■ 

Euglena viridis 4 

Euglena sp •. ’ “ 

Lepocinclis marssoni 1 ’ 

Lepacinclis ovum . - ® 

Lepocinclis steinii t 

Lcpocinclis texia 3 

Phacus anacoleus " 

Phacus brevicauda 3 

Phacus longicauda -- 

Phacus pleuronectes -- - 

Phacus py rum 3 3 

Phacus stokesi 3 

Phacus suecica 1 

Phacus iriqueter - 

Phacus sp 

Trachelomonas crcbca 

Trachelomonas htsptda 1 
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Table 2. 


Genus and 


Micro-organisms found in L yf | e and r 

4 - tie. Creek 


species 


I II III 


euglenopuyceae- 

(green) 


■Con. 


Trachclomonas stokesi 


Trachelo 


-.monas teres.. ~~i 
jrachelomonas urceolaia " 

1 rachelomonas volvodna " 


EUGLENOPUYCEAE 

(colorless) 


Amsonema ovale 

Astasia klcbsii 

Copromonas subtil is'. 

JJishgma protcus 

Juitosiphon sulcatum . 


IV 


Cowan 
1 Creek 


Genus and species 


Lytle Creek 


112 


3 

o 


il fenoidiu 


I— I 3 

1 


3 /cfanema sp 

Notosolcnus apocamptu's _ _ 
Pcranema triclioplioru in' " 
nlalo monas angusla 
Petalomonas carinata 
opnenomonas quadra'n'g'u- 


muicurvum.. j "J* --- 

i sn : 1 1 2 


I 1 


chlorophyceae 


Actinastru m gracill m u in 
Ankistrodesmus falcatus'."\ I'q 
Ankistrodesmus convolutus ' 1 
A nkistrodesm us m irabile. 
Ankistrodesmus lumidus 

tnlorclla spp 

Closierium sp 

Coclaslrum microporum 
Coelastrum reticula turn 

Cosmarium sp 

Dcsmalraclum sp ” 

Kirchncriella lunaris.l 
Lagerheimia chodali .... 

Micraclinium pusillum. 

Oocyslis lacustris 

Pcdiastrum duplex 

Pediaslrum boryanum . 3 
Pediaslrum tetras ~~l 3 


1 2 


— 1 


2 

2 


? — 1 


I 

1 

1 

1 


Schizochlamys gelalinosa.. 

Schroedcria setigera 

Selenastrum gracile 

Scenedesmus spp 

Tetradesmus ivisconsinensis. 

Tatracdron minutum 

Tatraedron mutieum 

Telrallantos lagerheimii 

Treubaria Iriappendicu- 

lata 

Westella bolryoides 

Unidentified green cells... 


1 ~ 


margarita- 


Glaucoma pyriformis 
U a ‘cr;a grandinella. ' 

nolophrya viridis 

kembadion bullinum 

Pwnotus fasciola 1 , 

Microthorax sulcalusl q 

I / PI Iff! >1 tv. - I. I. ~ I ° 



ciliata 

Balanitozoon agilis . 

cS£d&r aMubu - 

ecu 111 

Coleps liirlus 

Colpidium colpodall 

G’/clidium glaucoma 1 o 1 ■> 1 , rj- 

Cychdium spp 2 f 31 

yilauc.ftmn 11. .-.v 1 r | — | 

1 
1 


Mjeuronema chrysalis _ 
01 robilidium sn 


Hum sp 

Trachclocerca phomic'opte 
rus _ * 


Uronema marina 
Urolricha farcta..'. 
y orticella spp 

khizopoda 


Aclinophrys sol _ 

Amoeba vespertilio 

Amoebulae IT'" 

Harlmanella hyalina 1 I I I q 

teM??;-.- : :::: ::: -r-ii 


Nudearia dilicalula.. 
Kaapidiophrys elegans.. 
Phapidwphrys pallida . 
Vahlkampfia albida.. 
Vahlkampfia Umax 
Vampyrella sp 


I ... 


- ---- ... ... ... 1 -- 


MASTIGOPHORA 

5 odo caudatus 

irodo pulcher 1 

Dinomonas vorax 

Oicomonas socialis 

Oicomonas lermo 


1 ........... 


12 2 


2 12 12 


Plfuromonas jaculans | 2 

tfleriao monas pulex 

Spiromonas angusla ~ 

Unidentified colorless flagel- 
lates 0 


4 2 2 2 2 


Total number of species 
or genera Ijqj 


82 68 63 


92 


1 Provisional name only. 


Tlie numbers of blooms at the downstream 
stations in comparison with the numbers at sta- 
tion I and in Cowan Creek are one evidence of 
enrichment. Further evidence is afforded by a 
comparison of the total number of organisms at 
each station. The numbers of organisms at sta- 


tions II through V were much greater than the 
numbers at station I and in Cowan Creek, as 
shown in table 3. It should be noted, too, that 
only 5 samples were analyzed for each of the 
owez three stations, as compared with 0 for 
each of the others. 
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Actually, the fertilization of the downstream 
waters is apparent, on the basis of a marked in- 
crease in the number of organisms, for only a 
few groups. The blue-green algae were up 
sharply at station III, but they declined there- 
after. The Cryptophyceae first dropped 
sharply, then rose to high numbers at station 
V. This pattern is a common occurrence for 
the Cryptophyceae. They apparently are fa- 
vorably influenced by recent fertilization, but 
they seem to avoid high BOD values. The same 
is true of the small colorless flagellates, whose 
behavior in a stream seems to differ from their 
behavior in a sewage treatment plant. This 
difference, however, may be a sampling fault, 
since most of these organisms occur on or near 
the bottom. 

Some of the data in table 3 are very difficult 
to explain. For example, the number o£ dilutes 
dropped steadily until station V, where there 
was suddenly a fourfold increase. This in- 
crease, however’, was due almost entirely to 
Balardtozoon agilis and Vrotricha farcta , two 
related ciliates whose food is largely unknown. 
These might have been feeding on some small 
bacteria that develop late in the cycle of organic 
degradation. Just how far we are from being 
able to foretell, or account for, the presence of a 
given organism in a stream is emphasized in a 


recent paper by Wuhrmann (ij) . He showed 
an inability to produce a given biota in effluents 
similar as to BOD, oxygen consumed, nitrate 
content, and so on. He concluded that there 
were still unknown organic substances present 
that determine the nature of the biota. 

The Euglenophyceae, however, clearly dem- 
onstrate the effects of stream enrichment. They 
were the largest group in number of species at 
each station, but they were low in number of 
organisms at the Cowan Cr-eek station and Lytle 
Creek I. At Lytle Creek V they were more abun- 
dant than any other group, except for the single 
bloom of Gryptomonas erosa that occurred 
there. The Euglenophyceae showed substantial 
increases at stations II, III, IY, and V, and 
they were the most abundant group at station 
II. At station III, only diatoms and small green 
cells ( C Morelia) outnumbered them ; at station 
IV, only diatoms. 

Use of the whole group of Euglenophyceae 
as indicators of pollution or of recent pollution 
has been questioned (fj). 

In the present study, the genei'a Gryptoglem , 
EugJma , Lepocinclis , and Phacus were found 
to be well represented in the enriched or recently 
polluted water; and many of the species not only 
tolerated the condition, they multiplied in it. 
Most of the species of these four genera that 


Table 3. Total number of organisms 1 in all samples by station 


Group 


Schizomycetes 

Myxophyceae 

Chrysophyceae 

Cryptophyceae.. 

Bacillarieao 

Volvoeales I 

Euglenophyceae (green) 

Euglenophyceae (colorless) 

Chlorophyceae 

Cilia ta 

Rhizopoda 

Mastigophora I] 

Total 


Lytle Creek 

Cowan 
Creek 
(6 S) 

I 

(6S) 

II 

(6 S) 

III 

(5S) 

IV 

(5S) 

V 

(5S) 

92 

224 

4 


7 

0 

17-1 

14S 

263 


108 

30 

16 

0 

0 

0 

1 

1, 742 

1, 029 

441 

31 

1GS 

10, 778 

434 

1, 370 

3, 217 

3,329 

2,690 

797 

1, 108 

817 

860 

60S 

733 

607 

561 

306 

3, 633 

1,436 

2,617 

10, 539 

161 

10 

16 

41 

16 

17 

11 

664 

723 

7,086 


5,253 

212 

46 

35 

10 

9 

194 

20 

20 

6 

1 

23 

17 

3 

764 

140 

124 

197 

7, 830 

122 

- 4, 925 

9.443 

11,845 

S, 071 

42, 287 

4, 494 


S= Samples. 

,■ ‘.Au organism in this paper usually means a single cell. Exceptions include filaments whose cells -ire rif« 
difficulty (such as Beggiatoa and Lyngbya) and some colonies (such as Aphanocapsa, Spondylomonan, 
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Table 4. 


Total number of Trachelomonas organisms in all samples, by station 


Total.. 


Species 


Trachelomonas crcbca 

Trachelomonas hispidal. 
Trachelomonas stokesii ... 

i rachclomonas teres 

Trachelomonas urccolata. 
Trachelomonas volvocina _ 


0 

0 

0 

1 

2 

30 


39 


II 


0 

2 

0 

0 

304 

2 


308 


Lytle Creek 


III 


IV 


0 

0 

1 

0 

32 

8 


17 


41 


0 

0 

96 

0 

1, 092 
648 


Cowan 

Creek 


7 

1 

0 

36 

51 

12 


1,836 


110 


were found occurred at or below station II 
ill Lytle Creek, and most of the occurrences of 
these genera were in the polluted or recovery 
areas. J 

The genus Trachelomonas offers a different 
story. It was represented by only 6 of its many 
species, and only 1 of these G, urccolata in- 
creased markedly in the area of pollution, as 
shown in table 4. This is in decided contrast to 
the genus Euglena, which was represented by 
18 species. Table 5 shows the behavior of the 
nine most common of these. All achieved sub- 
stantial to large increases at stations II, III 
and IV. All except Euglena quanta na, which is 
a saprophyte, were present either in Cowan 
Creek or Lytle Creek I but in very small num- 
bers. 

Actually, then, the occurrence of many of 
the Euglenophyceae was favored by existing 
or recent sewage pollution, and there were a few 
species, such as Euglena acus, E. agilis, E. pisci- 
formis, E . polgmorpha, E. gracilis, and E. guar- 
tana, Lepocinclis ovum, and Trachelomonas 
urceolata, which showed heavy increases as a 
result of such pollution. These same species 
may bloom for other reasons, of course. 

A few other organisms, such as Oicomonas 
termo and Chlorella spp., certain chlamydomo- 
nads, and naviculoid diatoms, behaved in 
the same manner. On the whole, however, it is 
easier to list the organisms that died as a re- 
sult of the pollution. Here special emphasis 
would be on the Chrysophyceae or the Chloro- 
pliyceae. Perhaps analysis of a much larger 
number of samples would show some additional 
species to be favorably influenced by the pollu- 
tion. 


One species not identified in samples from 
other Ohio Valley streams was found in this 
study. This was Cephalomonas granulosa , one 
of the Volvocales, which is apparently rare. It 
occurred in Cowan Creek once, at Lytle Creek 
I three times, and at Lytle Creek V once. Ho 
significance can be attached to these occur- 
rences, although there were 216 organisms per 
milliliter in Lytle Creek I in one sample. 

Comparison With a Florida Stream 

It may be argued that the numbers of or- 
ganisms in Lytle Creek are not unusual and 
therefore do not support the idea that heavy 
growths follow enrichment. Cowan Creek, 
which was used as a control, was fairly similar 
to Lytle Creek chemically and biologically. 
For a comparison with a stream having dif- 
ferent characteristics, the Santa Fe Liver in 
north central Florida was selected. 

Ho data on BOD, nitrates, nitrites, or phos- 
phorus for the Santa Fe River are available. 
However, it received virtually no sewage or in- 
dustrial pollution and probably little agricul- 
tural drainage. The Santa Fe differs from 
Ohio Valley streams in that it is a brown-water 
(tannic and perhaps humic acid) stream with 
a pH tending toward acidity. 

The Santa Fe River and two small lakes that 
contribute to the headwaters of the river were 
routinely sampled in 1953-54. A total of SI 
samples from six points in the river and one 
point in each of the lakes were analyzed f° r 
kinds and numbers of organisms. In these SI 
samples, 332 species or genera of algae and 
protozoa were found. Roughly, this is two 
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times as many species in tliree times as many 
samples as were found in Lytle Creek. The 
groups of organisms found in the Santa Fe 
system, by station, are shown in table 6. It is 
evident from this table and from table 2 that 
routine sampling of any body of water of fail- 
size will reveal a large variety of algae and 
protozoa, unless there is some special restrictive 
reason such as extreme pollution. 

At one river station, Milceville, cattle used the 
small slough-like branch of the river proper, 
and this water was at times polluted. The 
pollution was evidently mild, however. Forty- 
three of the forty-seven observed species of 
Euglenopliyceae occurred at this station, but 


none of them ever attained bloom proportions. 

There were only three blooms in the river 
during the time it was studied. All three were 
at Mikeville : one of a species of G-ymtiodinium, 
one of Anhistrodesmm falcatus , and one of the 
minute green Ghlordla. Hampton Lake had 
three blooms, and Sante Fe Lake had eight. Of 
the latter, four, were late summer blooms of 
blue-green algae, quite in keeping with lake be- 
havior. The bloom organisms did not enter 
the river to any extent because the very small 
amount of water draining from the lakes passes 
through marshy, grass-grown channels. 

The Santa Fe, then, is a largely unpolluted 
stream that is rich in kinds of algae and pro- 


Table 5. Total number of certain Euglena organisms in ali samples, by station 


Species 

Lytle Creek 

Cowan 

mm 

! 11 

i 

III 

IV 1 

V i 

Creek 

Euglena acus ... 

29 

■pH 

307 

520 | 

i 

648 1 

13 

Euglena agilis _ 

0 


4 i 

1 j 

64 

1 

Euglena de ses 

0 


22 1 

13 | 

S 

1 

Euglena pisciformis . 

S 2 

60 i 

461 ] 

270 

85 

1 

Euglena paly'marpha 

24 i 

102 ! 

40 i 

145 

532 

1 

Euglena guartana - . . 

0 i 

0 i 

0 ! 

700 

0 

0 

Euglena seiolensis 

2 i 

42 l 

2 i 

36 

16 

3 

Euglena viridis _ 

14 

260 

5 | 

256 

207 

1 

Other species (mostly Euglena gracilis) . 

25 

1, 004 

115 | 

620 

6 , 530 

25 


Total, 

176 

2,841 

I, 356 j 

1 

2,559 

i , 

8 , 180 

46 



Table 6. Number of species in principal groups of algae and protozoa occurring in 81 samples 

from the Santa Fe River system, Fla., 1953—54 


Group 

Santa 

Fe 

Lake 

Hamp- 

ton 

Lake 

Waldo 

i 

Worth- 

ington 

Springs 

i 

Mike- 

ville 

Oleno 

High 

Springs 

Bell 


(12 S) 

(SB) 

(12 S) 

1 

! (10 S) 

(OS) | 

(13 S) 

(US) 

(OS) 

Schizomvcetes. . . 




j 

1 

1 j 

1 , 



Myxophyceae 

11 

£ 

4 

4 i 

13 j 

13 

53 

5 

6 

6 

13 

1 

5 

3 

6 

7 

'-'Morophyceae: 

Volvocaies 

3 

3 

1 

3 

Other 

30 

l 

3 

05 

7 

10 

0 

5 

| 4 


•Lmthophyceae .... 

Ot 

1 

0 

i 3 

i 

i 

3 

^hrysophyceae 

4 


5 

4 

vryptophyceae 

0 

5 

3 

5 

o 

l 3 

Lmoflagellata 

7 

6 

1 

5 

8 

43 

16 

13 

17 

5 

15 

25 

3 

0 

guglenophyceae 

4 ' 

1 1 

0 

12 
22 1 
1 ! 

1 12 

[ 4 

i3aeiliarieae 

16 

4 

7 i 

11 

G 

Mastigopliora 

o. 1 



Hhtzopoda 

3 

X 

7 1 

7 



Ciliata. 

17 

*2 

c 1 




o 

6 







u 

! 8 

Totalspcciea 

105 

65 

56 j 

79 

| 

219 

00 


72 

— 



S=-aniples. 
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tozoa, but poor in numbers of organisms. It 
contained many organisms common to Lytle 
Creek, and tlie increase in land and number of 
organisms at the Mikeville station indicates that 
it might well exhibit blooming if well fertilized. 
These observations strengthen the idea that 
plentiful enrichment of a stream causes a great 
increase in organisms, and also that the kind 
of bloom is a function of the type of enrich- 
ment. At Mikeville, where the water was mud- 
died by cattle and polluted by their droppings, 
a sharp and heavy increase in Euglenophyceae 
occurred. This fact and the Lytle Creek study 
both indicate that some Euglenophyceae in- 
crease as a result of fecal pollution. 


Bloom Potentials 


A plentiful supply of the proper nutrients 
is certainly essential for blooming. That the 
nature of the nutrient material determines both 
the strength and nature of blooming has been 
indicated by a number of observations. In the 
laboratory at the University of Florida, for ex- 
ample, commercial fertilizer has been repeat- 
edly added to concrete tanks that are filled with 
water from a small brook. The brook is spring- 
fed but it contains a varied plankton, including 
Euglenophyceae. These tanks develop heavy 
blooms — of small Chlorophyceae. A few Eu- 
glena , Pkacus, and Lepocinclis organisms oc- 
cur in the bloom, but their numbers are al- 
ways small. As another example, never in any 
pond I have observed has the addition of com- 
mercial fertilizer produced a bloom of Euglena 
sanguinea; but when similar ponds are invaded 
by cattle this organism frequently blooms 
heavily. 

In addition to the proper nutrients, the 
proper seed must be present. Few protozoa or 
algae, however rare they may be, seem likely to 
be absent in most environments. There are 
broad limits— acid water vs. hard ; low salinity 


vs. high— for certain species or groups. Gonyo- 
stomum semen is practically never found in 
hard water, and Gymnodinium brevis has never 
been recorded from any part of the world other 
than the Gulf of Mexico off the Florida coast 
and Trinidad, B. W. I. (16). Instances such 
as these are rare, however, and probably would 
be greatly decreased by additional and much 


more critical observation in many parts of the 
world. In almost every instance in which a 
single group of organisms lias been studied ex- 
tensively in a particular geographic area, inves- 
tigators have found most of the known species 
of that group (within their broad ecologic 
limits) . A recent example of this is the study 
by Decloitre (17) of the thecate rhizopods in 
French Equatorial Africa. He found most of 
the known species. lie recognized climate as a 
barrier for some species, but also stated: “The 
intertropical zone is little known as a whole; 
it is very probable that a certain number of 
these species will be found, sooner or later, in 
this climatic zone and will be recognized as 
ubiquitous.” 

It is unwise to state that a micro-organism 
species — that is, the seed — is absent from a given 
environment. One reason is that the environ- 
ment may not have been adequately sampled; 
another is that the sample may not have been 
completely analysed. It is difficult to examine 
completely even a single drop of water in a 
sample. Many workers make one examination, 
then set the slide aside in a moist chamber to 
reexamine later. The question inevitably arises 
as to what size sample must be analyzed to yield 
a given species. Or otherwise stated, what n 
the chance of finding a given species in a random 
sample ? 

Fisher, Corbett, and Williams (18) consider 
that the majority of species are rare, only a few 
being common. Therefore, the species in a w 
logical group would not be equally abandon , 
even though an environment might be samp e 
a number of times under uniform conditions. 
This is equivalent to stating that conditions m 
the habitat sampled were optimal or nearly -o 
for the “common” species, but only within t 1U 
range of tolerance for those that occurred ess 
frequently 7 . I do not recall ever having seen 
Trachelomonas reticulata but once, despi c 
having examined thousands of samples of, on 
water, presumably its preferred habitat. u * 
one occasion was a sample from a tree hole, ant 
it contained a dense population of this specie-- 
No answer has been evolved thus fm aS 0 
approximating the maximum probability o 
finding a given species. It may reside in ‘ n °"' 
ing the preferred habitat for the species, t 
sampling as near to it as possible. The r.W D e 
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of tolerance should be known, too. That some 
organisms exhibit a wide range is shown by the 
studies of Lytle Creek and the Santa Fe Liver. 
Lytle Creek is a hard-water stream, well ferti- 
lized, in a temperate zone. The Santa Fe is a 
larger, soft-water stream, with little fertiliza- 
tion and probably much tannic and humic acid, 
located in a subtropical environment. Y et these 
streams had 99 species in common. In addition, 
many of the species occurring in only one of 
these streams have been found in habitats near 
the other stream. More complete analyses, or 
perhaps more numerous ones, would probably 
reduce still further the species found in only 
one or the other area. The question, then, is 
what peculiar conditions give rise to an abund- 
ance of a given species. 

Such considerations as these emphasize the 
importance to the ecologist of careful chemical 
and physical studies of a habitat. Perhaps we 
may yet be able to say with certainty that, since 
an environment presents certain characteristics, 
we can expect to find certain species there. 

Summary and Conclusions 


In comparative studies of three streams in the 
United States, quantitative and qualitative de- 
terminations of the suspended algae and pro- 
tozoa provided specific evidence of the fertiliz- 
ing effects of a treated sewage effluent on some 
species of these organisms. 

In Lytle Creek, a small stream in south- 
western Ohio which receives effluent from a 
primary sewage treatment plant, a total of 167 
species were found. Certain species of 
Euglenophyceae were exceptionally abundant 
at points below the plant outfall. Chloro- 
phyceae and Chrysophyceae were adversely 
affected by the effluent. 

Of 92 species of microbiota in Cowan Creek, 
a similar but unfertilized stream in the same 
area, only Chrysophyceae and diatoms (Bacil- 
larieae) were abundant. 

In the Santa Fe River, a larger unfertilized 
stream in Florida, 332 species were found, but 
none of them occurred in large numbers. 

Species common to both the Ohio and Florida 
waters totaled 99, indicating a wide environ- 
mental tolerance for these species. 

The more intensively a given environment is 


sampled, the greater is the possibility of find- 
ing a given species therein, provided the en- 
vironment falls within its range of tolerance. 
The environmental ranges of many micro-or- 
ganisms are wide enough for the organisms to 
be termed ubiquitous. But such organisms may 
reproduce rapidly enough to form blooms only 
within a narrow range the critical factor, or 
combination of factors, of which rarely occurs. 
Recent fecal pollution appears to be one such 
factor for certain species of Euglenophyceae. 
The same environment appears to be limiting 
for some species of Chrysophyceae. 


A list of the micro-organisms found in the 
Santa Fe River may he obtained from the 
author. 
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Air Pollution Research 


Five Federal agencies have been awarded con- 
tracts for community air pollution research in the 
Public Health Service air pollution program, for 
use during fiscal year 1956. 

The Weather Bureau, Department of Commerce, 
allocated $196,000, is studying the dilution and dis- 
persal of contaminants in the atmosphere. The 
assignment includes devising ways of surveying 
problem areas, evaluating existing weather data to 
determine air pollution potentialities, and predict- 
ing weather conditions that may intensify air 
pollution. 

The National Bureau of Standards, Department 
of Commerce, has been allocated $98,000 for devel- 
oping methods of analyzing and identifying various 
gaseous contaminants of the atmosphere. This 
bureau is exploring ways of collecting and treating 
condensable pollutants and of analyzing concen- 
trated samples of the atmosphere. It is also study- 
ing reactions among gases and other chemicals in 


air. 

he Bureau of Mines, Department of the Interior, 
, allocated $98,000, is investigating causes of 
lequate incineration of combustible wastes and 
ms of improving incineration. It will study 
Eur dioxide removal processes and evaluate ele- 
ata from internal combustion in engines which 
y contribute to air pollution. It will also sample 

mited selection of stack effluents. 


Additional agreements with other Federal agen- 
cies include one with the Library of Congress lor 
the preparation of a continuing annotated air pollu- 
tion bibliography and one with the Department o 
Agriculture for the assignment of a plant physi- 
ologist to the program. The physiologist "i 
initiate investigation of the use of plants as air po 
lution indicators and assist in coordinating the 
pollution activities of the Service and the Dep 
ment of Agriculture. 

Contracts for research to be conducted by non 
Federal agencies were consummated with the «• 
lowing: Baylor University for a preliminary - l i 
to determine the feasibility of using tissue en ^‘“ 
to evaluate the toxicity of air pollutants (S31, 
the University of Nebraska for a study to dc 
the feasibility of using tissue culture to evalua 
toxicity of air pollutants ($31,000); the Slate 
College of Washington for the development a 
automatic air pollution sampling and recor □ 
strument ($17,590) ; and the Franklin &»Utu ' c 
a study of the feasibility of collecting am ^ 
air samples by compressing atmospheric 
storing it in suitable containers for subsequent ^ 
ical or physical analysis of vapor-phase ^ 
inants ($16,064) . Other contracts for researc i ar 

being negotiated. 
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Diagnosis of Psittacosis in Parakeets 


By R. E. KISSLING, D.V.M., 


M. SCHAEFFER, M. D., O. K. FLETCHER, B.S., M.P.H., 
M. A. BUCCA, Ph.D., and M. M. SIGEL, Ph.D. 


D. D. STAMM, V.M.D., 


T HE RECENT remarkable increase in tlie 
popularity of parakeets (budgerigars) as 
household pets poses a question of whether this 
trend has been accompanied by a rise in the inci- 
dence of psittacosis. With increasing aware- 
ness of this disease, there has undoubtedly been 
a tendency to diagnose and report cases which 
in other times might not have been identified. 
Nevertheless, there appears to have been a real 
rise in the attack rate of psittacosis (1, 2). This 
emphasizes the need for a rapid and simple diag- 
nostic test for psittacosis that can be used by 
local laboratories. 

The clinical resemblance of psittacosis to other 
forms of pneumonitis and influenza-like ill- 
nesses makes confirmation of the diagnosis by 
laboratory methods almost mandatory. Early 
antibiotic therapy, so often employed today, 
makes impossible the diagnosis of psittacosis by 
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Dr. Bucca is a bacteriologist ivith the section. Also, 
Dr. Schaeffer is an associate professor of bacteriology 
and immunology at the Emory University School of 
Medicine and a visiting lecturer at the Tulane Uni- 
versity School of Medicine. Mr. Fletcher is a bi- 
ologist with the Georgia State Health Department, 
Atlanta, and Dr. Sigel is associate professor of bac- 
teriology at the University of Miami Medical School. 
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isolation of the virus from suspected human 
cases. Such therapy may also suppress or delay 
antibody development, leaving the physician 
without any direct laboratory support for his 
clinical diagnosis. Quite often the pet parakeet 
or other psittacine contact may be the only sup- 
portive evidence for such diagnosis. 

Psittacosis virus may cause an apparent or 
inapparent infection in birds, but even in the 
overt disease the symptoms are not pathog- 
nomonic. Moreover, apparently healthy birds 
frequently shed psittacosis virus. Physical ex- 
amination of the bird is insufficient for a correct 
diagnosis in sick birds and entirely inadequate 
forthe detection of silent infections. The isola- 
tion of the virus from infected birds offers the 
most accurate diagnostic method, but it entails 
sacrificing of the birds to obtain tissues, a pro- 
cedure often objected to by an owner for senti- 
mental reasons and by breeders or dealers for 
economic reasons. Therefore, a less expensive 
test was sought, one which would reliably de- 
tect infection in live birds. 

Serologic tests, particularly complement fixa- 
tion tests, have proved to be of diagnostic value 
with human serums ( 3 ) . The complement fixa- 
tion test has also been found to be useful in tests 
with pigeon and parrot serums (/ h 5). The 
serums of domestic fowl, while not reacting in 
the usual complement fixation test, will yield 
definitive results when tested by the indirect 
complement fixation test (6, 7). The serums 
of sea birds infected with psittacosis virus also 
have been shown to react in the direct comple- 
ment fixation test (8). 

It appeared desirable, therefore, to compare 
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the results of the complement fixation test on 
serums of parakeets bled during life with results 
of virus isolation attempts from their droppings 
and from their tissues when they were subse- 
quently sacrificed and to investigate the possi- 
bilities of practical application of serologic 
techniques for the detection of infected flocks. 


Materials and Methods 

The parakeets in this preliminary study were 
obtained from 19 different owners of small 
‘•backyard” aviaries in the vicinity of Albany, 
Ga., except for one flock which was selected 
from a larger group confiscated by the State of 
New Jersey. 


Bleeding of Parakeets 

Serum was obtained from the parakeets by 
bleeding from the jugular vein, using a 25- 
gauge, 14 -inch hypodermic needle attached to a 
1 . 0 -ml. tuberculin syringe which was previously 
wetted with physiological saline solution. The 
parakeets were anesthetized with ether before 
bleeding. One ml. of blood was withdrawn 
and the serum separated from the clot by een- 
trifugation. The birds withstood the removal 
of 1.0 ml. of blood quite well. In fact only 
one bird of this series died following the bleed- 
ing, and this death was apparently caused by 
excessive anesthesia. 

Antigen 

Two psittacosis antigens were used. The first 
antigen was prepared from allantoic fluids of 
chick embryos infected with psittacosis virus re- 
cently isolated from a parakeet. The embryos 
were inoculated intra-allantoically with lO -1 or 
10' 3 dilutions of virus on the eighth day of in- 
cubation and the fluids were harvested 5 to 6 
days later. These were centrifuged at 1,000 
r.p.m. for 10 minutes and heated at 100 ° O. 
for 20 minutes or treated with phenol in 0.5 
percent concentration. The second antigen 
consisted of heated and phenolized yolk sac 
material from infected chick embryos. 

Complement Fixation Test 

The procedure for the complement fixation 
test was as follows : 


Serial fourfold dilutions of heated inacti 
vated serums were made in veronal buffered 
saline. The first dilution varied from 1:2 to 
1 : 8 , depending upon the quantity of serum 
available. The serum dilutions were distrib- 
uted in 0 . 1 -ml. volumes to 3 rows of tubes. 
The first row was the test row and received 
0.1 ml. of psittacosis antigen in optimal dilu- 
tion. The second row served as a control for 
nonspecific reactions and received 0.1 ml. of 
normal allantoic fluid in the same dilution. The 
third row measured anticomplementary activ- 
ity of the serum ; it was given 0.1 ml. of veronal 
buffered saline. 

To each tube was added 0.2 ml. of complement 
diluted to contain 1.5 to 2 units. Tim tubes 
were placed in the refrigerator overnight. Fol- 
lowing this, 0.2 ml. of sensitized sheep cells 
(consisting of equal volumes of 2 percent cells 
and optimally diluted hemolysin) were added 
and the tubes incubated at 37° G. for 30 minutes. 
The titers represent serum dilutions which gave 
3 + or 4+ readings followed by readings of 
“zero.” When a 4+ was followed by a Iv- 
or 2 + reading, the titer was interpolated as 
being midpoint between the two dilutions- For 
example, if 1:16 dilution gave a reading of 
4 +, and 1 : 64 read 2 +, the titer was considered 


to be at 1:32. 

Each test was accompanied by the usual pod 
tive, negative, hemolytic system and cell con- 
trols. Unpublished results obtained in this la 
oratory indicate that human serums can 0 
tested successfully with either psittacosis or 
lymphogranuloma venereum (LGV) antigen^ 
but parakeet serums tended to react more speci . 
cally with psittacosis antigen in the comp ® 
ment fixation test. The psittacosis antigen W 
be preferable, therefore, for the testing 0 ir 


serums. _ s 

The indirect complement fixation test • 
performed by incubating at 37° C. for ' 
0.1 ml. each of the test serum, complen 
(2 units), and antigen (2 units). After this • 
ml of a psittacosis immune mammalian ser 
f 2 units) was added and the mixture again n' cu 
iated for 1 hour at 37° C. Finally 0.1 ml- « 
l joercent sensitized sheep cells was aclde *} 
endings were made after 45 minutes incu a 1 

t 37° C. . , 

ir.nnh f-pst was nccomDanied bv a direct n • 


Public Health RcP orli 


720 



tion control in which a negative mammalian 
serum was substituted for the mammalian psit- 
tacosis positive serum. The usual controls for 
nonspecific, anticomplementary, and hemolytic 
reactions were also included for each test serum. 
Any serum which inhibited the fixation of com- 
plement by the known positive serum as indi- 
cated by readings of “zero,” 1 + , or 2+ was 
considered positive even if this reaction was 
observed only in the most concentrated dilution. 

Virus Isolation 

For virus isolations from excreta, the drop- 
pings from individually caged birds were sus- 
pended in a solution of 10-percent horse serum 
in buffered water, the proportions being ap- 
proximately 1 :3 by volume. After centrifuga- 
tion at 300 times gravity for 10 minutes, the 
supernate was removed. Streptomycin sulfate 
was added in concentrations of 2.0 mg. per ml. 
of supernate, and the mixture was inoculated 
in volumes of 0.3 ml. intraperitoneally into 
groups of 3 to 5 mice which were 3 to 4 weeks 
old. Psittacosis virus was considered isolated 
when the mice developed ascites or died, with 
typical elementary bodies being demonstrated 
in smears from the peritoneal serosa. 

When testing for virus in the tissues, an ap- 
proximate 20 percent suspension of the liver and 
spleen of each bird was prepared and inoculated 
intracerebrally in volumes of 0.03 ml. into 
groups of 5 mice. Demonstration of elementary 
bodies in the smears from the meninges f ollow- 
mg a typical course of symptoms and death was 
the criterion of virus isolation. 

Results 

The results observed from testing 130 para- 
keets for both the presence of specific direct 
complement-fixing antibody in their serum and 
for virus m their tissues are shown in table 1. 
There was agreement between the two tests in 85 
of 125 birds (5 were unsatisfactory in the com- 
plement fixation test) . Of 30 birds from which 
virus was isolated, the serum of 5 failed to give 
a reaction in the complement fixation test. It 
is possible that serums from these birds were 
taken early in the infection prior to the develop- 
ment of demonstrable antibodies. The serum of 


Table 1. Psittacosis virus isolations from sero- 
logically positive and negative parakeets 



! Serums reacting to — 

Results 

Direct CF 
test 

Indirect 
CF test 

Negative serologically; no iso- 

61 

26 

lation 

Positive serologically, isolation.! 

24 

23 

Positive serologically, no iso- 

35 ! 

35 

lation 

Negative serologically; isola- 



tion — 

5 

3 

Total 

125 

87 


a sixth bird was anticomplementary. No virus 
was isolated from 35 of the 59 birds whose 
serums gave a positive complement fixation re- 
action. This could mean that the virus isolation 
test was not sensitive enough to detect the 
amounts of virus present at the time, or that 
these birds had actually recovered from psitta- 
cosis infection and were free of virus but still 
possessed circulating antibody. 

Birds from 13 flocks failed to yield virus 
when their livers and spleens were tested (table 
2) . Fifty-five of the fifty-eight birds so rep- 
resented also failed to show complement-fixing 
antibody in their serums. Both tests yielded 


Table 2. Comparison of virus isolations made 
from flocks with and without antibodies to 
psittacosis 


Flock No 

Number 

parakeets 

tested 

Number 

CF 

positive 

Number 

virus 

isolations 

1 

24 

21 

15 

2 

5 

2 

2 

3 

3 

1 

0 

4 

8 

1 

0 

5. . . 

5 

2 

1 

6 

4 

4 

3 

7 

4 

1 

0 

8 .. 

5 

2 

4 

9 

25 

25 

4 

10. 

5 

0 

0 

11. 

11 

0 

0 

12 . 

3 

0 

0 

13. - 

3 

0 

0 

14. 

4 

0 

() 

15. 

3 

0 

0 

16... 

4 

0 

0 

17. 

1 

0 

0 

IS.. 

3 

0 

0 

19 

6 

0 

0 
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positive results in 6 aviaries. Tlie degree of 
correlation varied from 15 virus isolations 
versus 21 positive complement fixation tests 
(aviary 1) to 4 isolations versus 25 positive 
complement fixation tests (aviary 9). These 
findings may signify differences in the dura- 
tion of infection in these 2 aviaries. 

From flocks known to be infected, 7-1 para- 
keets were selected for a comparison of results 
of virus isolation from the droppings taken 
during life and from the liver and spleen at 
autopsy when sacrificed. Several samples of 
droppings were tested from some of these birds; 
only single samples were tested from others. 
Serum specimens were taken from all of the 


bii’ds for parallel serologic studies. The re- 
sults are shown in table 3. 

Of the 23 parakeets in which tissues yielded 
psittacosis virus, only 13 shed virus in their 
droppings. The age or sex of the bird did not 
appear related to the excretion of virus. Virus 
was isolated from the droppings of one young 
female parakeet although no virus was obtained 
from its liver and spleen upon autopsy-. In 
most cases repeated samples of droppings were 
taken at weekly intervals. Only 2 of the 10 
bii-ds which gave evidence of virus in any of 
three fecal specimens were excreting detectable 
amounts in all three samples. 

The five birds with serums that gave positive 


Table 3. Correlation of the presence of psittacosis virus in tissues and droppings and complement 

fixation antibody titers in individual parakeets 


Parakeet 

No. 

Age 


Virus 

iu 

tis- 

sue 

d 

j Sex 

. 
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1 


f 



o 

y 

y 

y 

y 

V 

V 

A 

f 




3 

f 



— 

4 

f 

— 



5 
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. 

6 
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7 
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+ 

_ 

8 
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+ 
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y 

nd 

— 

10 

V 

y 

V 

nd 

— 

11 

nd 
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12 
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13 

nd 
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— 

14 

A 

m 
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nd 

m 

+ 
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nd 
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17 

A 

nd 


1 

18 

y 

f 

+ 

+ 

19 

A 

m 

+ 

— 

20 

y 

f 

+ 

+ 

21 

y 

f 

— 

+ 

22 - - 

nd 

nd 

+ 

— - 

23_ - 

A 

m 

— 

— 

24 

A 

f 

— 

— 

05 

A 

f 

— 

— 

26- 

A 

m 

+ 

4- 

27 

A 

f 

— 

— 

28 

i nd 

nd 

— 

— 

29 

nd 

nd 

— 

— 

30 - 

y 

f 

+ 

+ 

31 

nd 

nd 

— 

— 

32 

A 

m 

i — ' 

— * 

33 - -- 

y 

nd 

; "" 

~~ 

34 

y 

f 

— ■ 


35 

y 

nd 

— 


36 -- 

V 

nd 

— ' 


37_ 

V 

nd 

— * 
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Virus in 


+ 


+ 


+ 

-b 

+ 

+ 


CF anti- 
botlv titer 


<I:S 

< 1:8 

< 1:8 

<1:8 

< 1:8 

1:32 

1:32 

1:8 

1:8-1:16 

<1:S 

1:8 

1:8-1:16 
1 1:12S 
> 1:128 
‘ 1:128 
1:32 
1:8 
AC 
1 1:128 
1:8 
1:8 

1:32-1:64 

< 1:8 

1:8 

1:8 

‘ 1:128 

1:32 

1:4 

1:8 

<1:8 

<1:8 

<1:2 

<1:2 

<1:2 

<1:2 

<1:8 

<1:2 
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No. 

Age 

Sex 
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complement fixation reactions at dilutions of 
1 :128 or greater were all shedding virus in their 
droppings. However, several which shed virus 
had CF titers of only 1 :S, and three birds yield- 
ing virus from both droppings and tissues had 
no demonstrable CF antibodies. Possibly, the 
latter two groups of birds were in early stages 
of infection. Further studies on the patho- 
genesis and immunology of the disease in birds 
are necessary for proper interpretation and cor- 
relation of these data. 

Of one flock of 49 birds examined by the com- 
plement fixation test, the serums of 25 reacted 
with psittacosis antigen. Ten of the reactors 
were removed and isolated from the flock 12 
days later, and attempts were made to isolate 
virus from their droppings. Virus was recov- 
ered from only 2 of the 10. The remaining 15 
reactors were then isolated from the flock 49 
days after the original testing, and again virus 
was isolated from the droppings of 2 of these 
birds. 

Fifty-five days after the first bleeding, second 
serum specimens were collected from the 24 
birds which previously had shown no antibody. 
By this time all but one bird gave positive CF 
reactions with psittacosis antigen. Between the 
time of the first and second bleeding, breeding 
activities were initiated in this flock. This cir- 
cumstance, plus the delayed removal of infected 
birds, may have been responsible for the ap- 
parent spread of infection within this flock. 

A large group of young parakeets obtained 
from a wholesale dealer in Hew Jersey became 
available for study. Fifty of these birds were 
killed and their tissues tested for the presence 
of virus. Five of these yielded psittacosis virus. 
However, no antibody could be demonstrated in 
197 serums by repeated direct complement fixa- 
tion tests in which all controls indicated a satis- 
factory test. 

These serums were then examined by the in- 
direct complement fixation test. The type of 
correlation to be expected within an infected 
flock became apparent with the results obtained 
by this indirect test. Of 87 parakeets tested by 
both serologic and virus isolation techniques, 26 
were negative by both tests, 23 were positive by 
both tests, 35 were serologically positive but 
failed to yield virus, while 3 were serologically 


negative yet virus was isolated from their 
tissues (table 1). 

Summary and Conclusions 

In the parakeets studied in this series, a close 
correlation was demonstrated between the in- 
sults of complement fixation tests for psitta- 
cosis antibody and of virus isolation from 
tissues. Psittacosis virus was isolated from 47 
of the 117 birds showing either direct or indi- 
rect complement fixation antibody titers of 1 : 2 
or greater. Virus was not isolated from 87 of 
95 parakeets whose serums contained no de- 
monstrable antibodies. Most of the birds with 
antibody from which virus could not be isolated 
were obtained from known infected flocks. 
Conversely, only the serums of 3 of 55 birds ob- 
tained from flocks considered to be free of 
psittacosis virus (on the basis of a 10 percent 
sampling) reacted positively to the complement 
fixation test and then only in a low titer. A 
larger sample might have indicated that virus 
was present in the two flocks from which these 
birds came. 

The significance of a positive titer in relation 
to the infectiousness of an individual bird re- 
mains to be determined, but the finding of at 
least some birds with antibodies may be re- 
garded as evidence of past or present infection 
in that flock. Such a flock should be suspected 
and the birds with negative serums should be 
retested in 3 to 6 weeks. The presence of addi- 
tional birds with antibodies at this time would 
provide presumptive evidence that active in- 
fections were present in the aviary. Continued 
absence of antibodies in a flock may be consid- 
ered an indication of absence of current active 
infection. 

The reason why some birds develop anti- 
bodies that can be detected in the direct com- 
plement fixation test while others develop only 
indirect complement-fixing antibodies is not 
understood. However, tire results indicate that 
parakeet serums should be subjected to both 
tests before being considered negative. 

Although isolation of virus will remain the 
most conclusive method for the diagnosis of 
psittacosis in individual birds, this expensive 
and time-consuming procedure need not be ap- 
plied for the detection of infection in flocks. 


Vol. 71, No. 7, Mr 1956 


723 



Where facilities for virus isolation do not exist, 
or the number of birds to be tested is excessive, 
the complement fixation test should prove to 
be especially valuable. Aside from being one 
of the more reliable of the complement fixation 
tests for virus, it is relatively rapid and simple. 
This test should be added to the diagnostic 
armamentarium of every local public health 
laboratory. 
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Increase in Juvenile Delinquency 


The Children’s Bureau, Department of 
Health, Education, and Welfare, has been re- 
ceiving an increasing number of requests for 
help from States and communities who are 
trying to plan services for delinquent children 
more effectively. 

The Bureau reported on May 20 that about 
a half million children were brought to juve- 
nile courts for delinquency in 1955 and that 
juvenile delinquency continued to increase 
during that year. The Bureau, which annually 
receives reports from a number of juvenile 
courts on the juvenile delinquency cases they 
handle, has prepared preliminary estimates of 
the rates of increase. 

Some 977 courts reporting to the Bureau in 
both 1954 and 1955 experienced a 9-percent 
increase in juvenile delinquency cases over 
that period. Likewise, a trend group of 383 
courts which have been reporting for many 
years also show a 9-percent increase in the 
1954-55 period. While the increases in cases 


were occurring, the child population in the 
10—17 age group went up only about 3 percent 
Generally, tin’s is the age group within the ju- 
risdiction of the juvenile court. 

Not all children brought to attention of the 
police have committed offenses serious enough 
to warrant court action. The 9-percent in- 
creases in juvenile court cases may understate 
the actual increase in the number of juvenile 
delinquents in 1955. For example, the latest 
Federal Bureau of Investigation uniform crime 
report shows an 11.4 percent increase in police 
arrests of young persons under 18 in 1955 
as compared with 1954. The FBI report is 
based on data from 1,162 cities. 

Hopefully, joint efforts of local, State, and 
Federal groups can pull the delinquency rate 
down. Toward that end, consultants in the 
Bureau’s Juvenile Delinquency Service Divi- 
sion are working with local communities an 
States in planning prevention and treatment 
programs. 


724 


Public Health Report* 



Surgical Experience in Selected Areas 
of the United States 


The era of modern surgery began only about 
1875, although more than 20 centuries ago some 
surgical operations were performed, with much 
pain and suffering for the patient and an ex- 
ceedingly high case fatality. Nearly all of the 
major developments that have made surgery 
safe and widely used have come since about the 
middle of the 19th century. 

The use of surgery and related procedures 
in the armed forces has increased considerably 
in the past 50 years. However, the numbers 
of certain of the most frequent operations, such 
as tonsillectomy and appendectomy, have de- 
clined in the past 10 years. 

Surveys of some years ago indicated that' 
tonsils had been removed in roughly 40 per- 
cent of 15-year-old children and appendixes 
had been removed in 10 percent of 24-year-old 
persons. 

Illness surveys of households in selected areas 
in the United States indicate that tonsillec- 
tomy is the most frequent surgical operation 
among persons of all ages combined, with sur- 
gery for accidents and appendectomy second 
and third. However, benign tumors except of 
the female genital organs had the largest per- 
centage of cases treated surgically, with ap- 
pendicitis second and congenital malformations 
third. In terms of five broad age groups, ton- 
sillectomy is first in frequency in the two age 
groups under 15 years, second in the three age 
groups 15-64 years, but is ninth at 65 and over. 
Appendectomy is tenth in frequency under 5 
years of age, third in the three age groups 5-44 
years, fifth at 45-64, and is not found among 
the 10 most frequent operations at 65 and over. 
Accidents, except poisoning, were the first cause 
of surgery in the four age groups above 15 
years, and the second cause in the two age 
groups under 15. 

It is generally but not invariably true that 


relative variation with age is greater in sur- 
gical rates per 1,000 population than in per- 
centage of cases treated surgically. 



MW® in [i(c3 qi 

MONOGRAPH 


No. 38 

The accompanying summary covers the 
principal findings presented in Public Health 
Monograph No. 38, published concurrently 
with this issue of Public Health Reports. The 
authors are with the Division of Public Health 
Methods, Public Health Service. 

Readers wishing the data in full may pur- 
chase copies of the monograph from the 
Superintendent of Documents, Government 
Printing Office, Washington 25, D. C. A 
limited number of free copies are available to 
official agencies and others directly concerned 
on specific request to the Public Inquiries 
Branch of the Public Health Service. Copies 
will be found also in the libraries of profes- 
sional schools and of the major universities 
and in selected public libraries. 


Collins, Selwyn D., Lehmann, Josephine L., 
and Trantham, Katharine S.: Surgical ex- 
perience in selected areas of the United 
States. Data on surgical operations from 
periodic canvasses of households, supple- 
mented by United States Navy reports and 
nationwide hospital surveys. Public Health 
Monograph No. 38 (Public Health Service 
Publication No. 473). 48 pages. Illus- 

trated. U. S. Government Printing Office, 
Washington, D. C., 1956. Price 35 cents. 
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Among the surgical operations with rather 
definitely higher rates for males are those for 
accidents except poisoning, hernia, hemor- 
rhoids, and ulcer of the stomach and duo- 
denum. Among operations with definitely 
higher rates for women are those for cholecys- 
titis and biliary calculus, thyroid diseases, ma- 
lignant neoplasms, diseases of the bones, joints, 
and other organs of locomotion, and appendi- 
citis in the young adult ages. 

Major surgery was considerably more fre- 
quent among females than among males, with 
a peak at 30 years and with lower rates at 
younger and older ages. Among males, major 
surgery increased rather consistently with age, 


with the highest rate in the oldest age group. 
The peak of all minor operations comes at 5-9 
years of age, with only a moderately lower rate 
tor children under 5 years. 

The American Hospital Association’s pub- 
lished report on a survey of 1919 includes an 
estimate of more than 9 million operations in 
all hospitals in the United States. However, 
the proportion of operations performed in long- 
term hospitals, such as those for mental dis- 
eases and tuberculosis, is relatively small. Esti- 
mates for short-term hospitals only, based on 
the association’s report, indicate some 7,200,000 
operations or a rate of 49 operations in short- 
term hospitals per 1,000 population of the 
United States. 


technical publications 


Protecting Children in 
Adoption. Report of a 
Conference 

Children’s Bureau Publication No. 
35}. 1953. 20 cents. 

Of the threefold interests in every 
adoption — the child, his natural par- 
ents, and his adoptive parents — that 
of the child is paramount This was 
the major conclusion arrived at in 
a conference of 31 national organiza- 
tions of the medical, legal, and social 
professions considering the protec- 
tion of children in adoption. Any 
discussion of adoption leads back to 
the unmarried mother, and medical, 
legal, and social services for the un- 
married mother are the first line of 
defense. 

Some of the points brought out 
were: 

Placement of the child in an adop- 
tive home involves team work of 
doctors, lawyers, and social workers 
and for this reason, placements are 
best made in a community-sponsored 
setting, by an agency authorized for 
the purpose. 


Unmarried pregnant girls are get- 
ting less medical care and later in 
pregnancy than married women. 

Some of the most vicious “black 
market” cases involve girls fright- 
ened or coerced into signing a re- 
linquishment for their babies before 
or immediately after delivery, in 
order to get medical and hospital 
care. 

jSIany doctors are unaware of ex- 
isting social agencies in their com- 
munities, particularly those designed 
to help unmarried mothers. 


that law, and delineates the role of 
the Oflice of Vocational Rehabilita- 
tion in the State-Federal rehabilita- 
tion program. 

The amendments to the Randolph- 
Sheppard Act (1954) and such re- 
lated legislation as the Medical Facil- 
ities Survey and Construction Act of 
1954 and the Social Security “dis- 
ability freeze” amendments of the 
same year are discussed. 

Listed are the names and addresses 
of regional representatives of the 
Oflice of Vocational Rehabilitation 
and locations of the main offices of 
the State vocational rehabilitation 
agencies from whom further infor- 
mation may be obtained. 


New Hope for the Disabled 

Office of Vocational Rehabilitation 
Publication YR-ISC-13. 1956. 23 
pages; illustrations. 15 cents. 

The major provisions of the Voca- 
tional Rehabilitation Amendments of 
1954 (Public Law 565) are outlined 
and explained in this booklet. It 
lists the services available to the 
handicapped under the new law, sum- 
marizes the three-part Federal 
grant-in-aid structure established by 


This section carries announcements of 
all new Public Health Service publica- 
tions and of selected new publication! on 
health topics prepared by olher Fe • 
Government agencies. , 

Publications for which prices are 

are for sale by the Superintendent of not 
mems, U. S. Government Printing Om, 
Washington 25, D. C. Orders should “ 
accompanied by cash, check, or mo 
order and should fully identify the P u 
cation. Public Health Service publication 
which do not cony price quotations, o 
well as single sample copies of thou 
which prices are shown, can be o 01 
without charge from the Public fog u,r 
Branch, Public Health Service, Washing 

The Public Health Service does not sup- 
ply publications issued by olher ogonn 
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Feminine-maternal traits , emotional stability , tolerance , and mature 
response to aggression or infantile conduct are among the assets to 
look for in nurses assigned to the care of excessive eaters and drinkers. 
Psychological studies offer guidelines for identifying suitable per- 
sonality traits in candidates for nursing nutritional deviants. 


Nurses for Alcoholics 

By GIORGIO LOLLI, M.D. 


T HE number of hospital wards, sanatoriums, 
nursing homes, and clinics devoted to the 
care of alcoholics is growing steadily with the 
realization of the contemporary magnitude of 
this problem and the improved methods of diag- 
nosis and treatment. At the same time the 
importance in our culture of other deviations 
in nutritional habits, such as obesity and lean- 
ness, is gaming increasing medical attention. 

The establishment of facilities for the treat- 
ment of deviations in eating or drinking has 
naturally created a demand for qualified pro- 
fessional personnel. The personality traits of 
nurses to be assigned to services of this type are 
of particular consequence. 

The serious responsibilities attendant upon 
ministering to the sick call for painstaking care 
in the selection and assignment of all nursing 
personnel. Hospital executives in the past had 
to rely, ancl not without considerable success, 
on their empirical experience and intuition for 
guidance in this function. The trend now, how- 
ever, is toward application of sound and proved 
psychodynamic principles to the appraisal of 
nurse candidates. But still more can be 
achieved if selection is geared to the needs of 
treatment teams working with special classes 
of patients. 


Dr. Lolli is research associate o/ applied physiology 
at 1 ale University, New Haven, Conn. 


My discussion, therefore, centers on the im- 
portance of the emotional makeup of nurses to 
be assigned to a service devoted to the correction 
of deviant eating and drinking habits in wliich 
the approach is simultaneously medical, psy- 
chological, and social. 

The extension of these principles to other 
types of clinical services, it is hoped, will be 
self-evident. 

The emphasis on interactions between the 
nurse and the alcoholic patient should be con- 
strued only as an expression of the belief that 
the nurse who is able to deal adequately with 
the alcoholic can also deal appropriately with 
all patients regardless of the condition for 
which they need nursing care. When sick, all 
individuals to a certain extent revert to infan- 
tile patterns of behavior. The understanding 
and handling of this behavior is facilitated by 
knowledge about alcoholism — a condition which 
results from the eruption of infantile traits in 
adult age. 

Finally, it is assumed that the importance of 
the nurse’s professional qualifications is uni- 
versally granted and needs no further emphasis 
here. 

The suggested criteria represent an ideal con- 
ception of the niu-se qualified to work in a 
service for eating and drinking deviants. But 
even if ideals seldom, if ever, can be attained 
in full, our constant goal should be to approach 
the model. 

A systematic evaluation of the emotional as* 
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sets and liabilities of the nurse prior to her 
assignment to a particular service will weed 
out some candidates who would affect and be 
> fleeted unfavorably by the institutional group 
Of course, evaluation must continue after the 
nurse becomes a member of the staff. It should 

and , Creative P rocess of mutual 
criticism wherem the appraisal of the newcomer 

by the older members is not more important 
“ h !f a PP raisa l of the group. Final deci- 
ons about long-term employability sliould be 
taken only after several months of trial. 

Certainly nurses, like other members of the 
human race, cannot be expected to be without 
emotional inadequacies. However, some diffi- 
culties which are not necessarily handicaps in 
other professions or occupations might present 
a serious threat to a satisfactory nurse-patient 
relationship. 

The emotional problems which represent a 
handicap in a nurse assigned to a service for 
deviant eating and drinking habits usually are 
deeply rooted and difficult to alleviate or solve. 
The illusion that personality changes may occur 
as a result of learning experiences with staff 
members or with patients should not be fostered. 

In a service of this type, time is seldom available 
for entirely adequate treatment of the patient, 
lime is never available for more than a super- 
ficial approach to the emotional difficulties of 
members of the staff. On the other hand, emo- 
tional problems of the staff may be swiftly mag- 
nified, or change from latency into open mani- 
festations, as a result of exposure to an emo- 
tionally disturbing environment. 

In the selection and evaluation of nurses, the 
concept of “compatible neuroses” is a practical 
one. When a new nurse is employed the com- 
position of the staff as a whole should be kept 
in mind. It is desirable to visualize what effects 
the new member of the team will have on the 
older ones. For instance, some obvious handi- 
caps in a nurse supervisor can be tolerated if 
other members of the team do not exhibit similar 
traits or are not too sensitive about them. 

Excessive drinking, excessive eating, and 
deviant nutritional habits in general are linked 
with the very dawn of emotional life. Through 
the first nutritional experiences the first social 
experiences of the adult-to-be take place. Ade- 
quate hunger-linked emotions are those of love, 


" and mutual tenderness. The made 
quate ones are those of hate, violence, and re- 
sentments in general. A mutually rewards 
mother-child relation favors the develop, nit 
of adequate hunger-linked emotions. Con- 
versely, an unsatisfactory mother-child rela- 
tion has untoward repercussions unless out- 
weighed by hater and more favorable 
experiences. 

When psychological and social techniques are 
applied to problems of nutrition and nutrition.il 
habits, uncontrollable emotions often flare up 
quickly and violently not only in patients but 
also in emotionally ill-equipped therapists. 
The reason for this is that the emotions linked 
with deviant nutritional habits are antisocial in 
their nature. Indeed, it may be that uncon- 
scious fears related to these emotions account 
for the paucity of attention given thus far to 
the psychological and social aspects of hunger 
and of nutritional habits in general. 


Physical Characteristics 

In a general hospital, the nursing staff of 
a service for nutritional deviants sliould be lim- 
ited to women. A general hospital has male 
attendants available if necessary for security. 
Experience has shown that with properly 
trained and emotionally fit women nurses, with 
medication administered promptly and ade- 
quately, and with a response to violence which 
emphasizes firm and fearless tolerance, the 
need for restraints and for the use of force 
in general is practically nil. 

The limitation to women nurses is based on 
the crucial role played by women in bringing 
up children, as known from time immemorial 
and confirmed by scientific research during re- 
cent decades. While unsatisfactory mother- 
child relations contribute to all cases of adult 
maladjustment, they are especially decisive m 
those directly linked to deviant nutritional 
habits. Conversely, healthy emotional experi- 
ences with adequate women may help to alleviate 
or wipe out the painful pressure of half-buried 
experiences with the woman who is of para- 
mount importance in the life of every human 
being. This stress on the significance of an 
unhealthy mother-child relationship should not 
be construed as “criticism” of the mothers of 
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patients or of the patients themselves. It is 
simply a recognition of the fact that inade- 
quacies of tire mother-child team have far- 
reaching consequences. 

The marital status of the nurse seems unim- 
portant. There are countless single women 
who display clear-cut feminine personality 
characteristics, objective attitudes toward sex- 
ual behavior and its deviations, and ability to 
participate in a variety of mutually rewarding 
social relations. Because healthy attitudes to- 
ward sex problems are often entirely unrelated 
to sex experience in real life, inquiries about 
sex life are seldom important for evaluation. 
Such inquiries may rather be symptomatic of 
the problems of the interviewer than evocative 
of those of the candidate. 

It follows that marriage or sex experience 
does not make feminine a woman who is not 
so from the start; nor will either or both solve 
sexual problems. The presence or absence of 
sexual difficulties steins psychodynamically 
from the presence or absence of maladjustment 
in the area of hunger-linked emotions. This is 
why problems connected with distortions of the 
ability to love, to relate to people, to be tender, 
to express warm feelings appear to be of funda- 
mental significance. 

The age of the candidate is of secondary im- 
portance, provided she is in excellent physical 
health. 

Shared Handicaps 

In a service devoted to deviant eating and 
drinking habits, excessive drinking and marked 
overweight or underweight represent obvious 
handicaps. Moderate overweight or under- 
weight can be tolerated if the nurse is able to 
accept possible criticism from patients about 
her “weakness” and to use the handicap as a 
veiled indication that she is “not different.” 
One of the main difficulties of the neurotic 
patient is his feeling that he is “different.” He 
sometimes feels encouraged by seeing that other 
people who have achieved some measure of suc- 
cess in life also exhibit handicaps similar to 
his own. 

If her language is clearly intelligible, a for- 
eign accent should not disqualify a candidate. 
In many cases, the neurotic patient feels him- 


self a “stranger” or “estranged.” Contact 
with another “stranger” may be emotionally 
helpful. People sometimes share with a travel- 
ing companion, a stranger, facts and feelings 
which they could not share with a close friend. 

The ability to express herself clearly in writ- 
ing, however, is important for the nurse be- 
cause of the great value of her observations, 
which should be recorded in detail. 

With these possible exceptions, however, it 
must be remembered that in a professional 
nurse-patient relationship the emphasis should 
be on shared assets rather than on shared handi- 
caps. 

All that has been said thus far in no way at- 
tenuates the importance of basic professional 
and teclmical training. In addition, some 
knowledge or at least some specific interest in 
nutrition and dietetics is desirable since the at- 
titude of the deviant patient toward food often 
supplies revealing clues to his emotional life. 

Psychodynamic Principles 

It is advisable that a candidate be interviewed 
separately by two members of the staff whose 
training and experience allow them to base an 
evaluation of the nurse’s assets and liabilities 
on sound psychodynamic principles. 

The following questions may be considered as 
a general guide for interviewers but are not in- 
tended to be used as an interview outline. 

Has the candidate ever had any problem con- 
nected with the excessive use of alcohol or 
drugs? If so, a thorougli psyeliiatric evaluation 
should be conducted before a decision is taken, 
even if the addiction to alcohol or drugs is no 
longer active. The rule that persons presently 
addicted to alcohol or drugs should not be con- 
sidered for a position in a service specializing in 
eating and drinking deviations has no excep- 
tions. For persons who were addicted to alco- 
hol or drugs in the past, this rule could have 
some exceptions which only a thorough person- 
ality study of the candidate may justify. 

The emotions linked with excessive use of al- 
cohol or of drugs and those linked with nutri- 
tional deviations in general tend to be explosive. 
These are the emotions whose distortions lead 
to a variety of serious individual and social dis- 
orders, besides alcoholism or drug addiction. 
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Persons suffering from these emotional tur- 
moils often have their problems fanned by ex- 
posure to patients suffering from similarly dis- 
torted emotional constellations. J 

The experience of Alcoholics Anonymous, an 
association of former excessive drinkers who 
ielp each other to keep sober, might seem to 
contradict this viewpoint. A deeper examina- 
tion of the difference between a therapeutic re- 
lationship with patients and fellowship in 
Alcoholics Anonymous will prove that no such 
contradiction exists. 

The attitude toward Alcoholics Anonymous 
of any service dealing with alcoholic patients 
■' ! ou . ° friendly and cooperative, giviim full 
recognition to the great contribution of this 


w v_/x tilto 

movement to the alleviation of the problem of 
alcoholism. 

In most cases the professional therapeutic 
approach to the alcoholic patient is compatible 
with the activities of Alcoholics Anonymous, 
ihus, with exceptions based on psychiatric 
contraindications, the alcoholic patient should 
be encouraged to participate in the movement. 
-Nevertheless, the fundamental differences be- 
tween a professional and a nonprofessional ap- 
proach must never be lost to sight. It is true 
that all professional as well as lay methods 
used to control alcoholism are based on the same 
process: Emotional energies tied to physical 
disability, psychological inadequacies, and so- 
cial maladjustment, or a combination of these 
disorders, are liberated through the alleviation 
or correction of the handicaps and then used 
to keep the urge to drink in check. But profes- 
sional approaches and the Alcoholics Anony- 
mous method differ quite markedly in the de- 
grees of alleviation and correction of the 
medico-psycho-social handicaps and even more 
in the techniques of achieving such alleviation 
or correction. 

The members of a professionally trained 
treatment team should approach the alcoholic, 
as all patients, on the fertile ground of common 
humanity. The lines of communication with 
him are tacitly sustained by the assets shared 
with him. While the therapists take their own 
liabilities for granted, they do not share them 
with the alcoholic beyond the implicit admis- 
sion of their existence. 

To try to cooperate with the alcoholic on a 


professional level calls for a variety of a «ets 
n the nurse. She must be able to direct an 
abundant, flexible, and timely flow of emotions 
o those areas of her personality which are 
challenged by the alcoholic’s difficulties. For 
example, there is need for large emotional re- 
serves so that the response to aggression will he 
tolerance, so that the wounds inflicted by hate 
v ill be healed without excessive challenge to 
the nurse’s proper attitude. In the ideaf atti- 
tude, the nurse’s wishes and her ethical duties 
should coincide. 

Emotional reserves are not ample in the al- 
coholic. The nurse addict is no exception even 
if her abstention from alcoholic beverages has 
been of reasonably long duration, because she 
needs these emotions to keep in check her own 
addictive urge. This situation makes it dif- 
ficult for her to deal with alcoholics on a pro- 
fessional basis. 

The alcoholic nurse, like any other addict, 
is able to deal with and help her fellmv alco- 
holics on a nonprofessional basis. This is 
shown decisively by repeated experience in Al- 
coholics Anonymous, where the line of thera- 
peutic communication between members is 
sustained by the shared conscious experience of 
a handicap (namely, addictive drinking) and 
by the shared unconscious experience of those 
guilt-laden emotions which lead to addiction. 
The fact is that less emotional energy is re- 
quired by' the alcoholic to abstain in Alcoholics 
Anonymous than to refrain from drinkmg in 
response to professional treatment. The more 
economical achievements of Alcoholics Anony- 
mous result from the circumstance that within 
the framework of the movement the addictive 
urge to drink is kept in check by mutually po- 
tentiating group emotions whose pressure is 
concentrated intensely — sometimes violently— 
on the interplay of the two opposites: inebriety 
and sobriety. 

A sound and adequate professional approach, 
on the other hand, leads to an ampler expansion 
and to a greater flexibility of the alcoholic s 
personality. The outcome is deeper : a less rigid 
acceptance of life in general and a more secure 
attitude toward the lifelong liability connected 
with the alcoholic problem in particular. 

As already' noted, professional and Alcoholics. 
Anonymous approaches are compatible and 
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their combination is advisable in many cases of ■ 
alcoholism. In combined approaches, the ab- 
stention from alcohol achieved and maintained 
in Alcoholics Anonymous does not drain the 
alcoholic’s emotions drastically and enables him 
to face a professional approach with greater 
chances of personal improvement. 

But this fact must be borne in mind : While 
the alcoholic can “receive” profitably a combi- 
nation of professional and nonprofessional 
help, only exceptional persons can give profes- 
sional and nonprofessional help to the alcoholic 
at the same time. Yet this is the dangerous 
situation faced b} 7 a professional nui'se who is 
an alcoholic in working with alcoholics as 
patients. 

Whether or not she is a member of Alcoholics 
Anonymous, she is bound to share her liability 
with the alcoholics she nurses, either on a con- 
scious or on an unconscious level. From this 
viewpoint, therefore, her line of communication 
with alcoholics is not professional. Yet in 
nursing duty she must try to establish a profes- 
sional line of communication which, because 
based mostly on personal assets, calls for large 
amounts of free emotional energies. Repeated 
observation indicates that the nurse’s attempt 
to reconcile professional and nonprofessional 
attitudes has a high liability to failure. In 
all likelihood, this attempt adds a new conflict 
to the old ones, with renewed drain on the 
nurse’s emotional reserves. When dutybound 
to act professionally, either her defenses against 
the urge to drink weaken or an ill-concealed 
nonprofessional attitude takes the place of pro- 
fessional nursing. Dangers then arise for the 
alcoholic nurse as well as for the alcoholic being 
nursed, 

I he following propositions, based on funda- 
mental principles of mental economics, sum- 
marize the above discussion: 

1. In Alcoholics Anonymous and in some 
other lay approaches, the individual member 
gnes the alcoholic as much help as lie receives. 
The success of treatment is based on this equi- 
librium. 

2- In a professional relationship, the therapist 
must be able and willing to give much and to 
receive nothing. The maintenance of the emo- 
tional equilibrium of professional personnel is 
the outcome of interactions between these indi- 


viduals and society at large, with resulting 
availability of large emotional reserves for 
treatment purposes. 

3. An alcoholic nurse, even if long sober, 
almost constantly faces difficulties in tolerating 
a situation of disturbed equilibrium in which 
the help she should give far exceeds what she 
receives. 

These statements should not be construed as 
an attempt to demonstrate the superiority of 
professional treatment and professional per- 
sonnel. Their aim is solely to clarify the differ- 
ences between professional and lay approaches. 

What is the candidate's attitude toward the 
emotional problems of patients? Extremes of 
excess interest and disinterest are equally unde- 
sirable. The adequate nurse seldom tries to 
elicit from patients conversation x-elating to 
emotions. However, patients often talk to her. 
She should be able to interrupt “confessions” 
which, almost intuitively, she senses to be dam- 
aging to the patient’s emotional stability, inso- 
far as the patient will later regret disclosures 
made in a state of turmoil. 

The emphasis on emotional pi-oblems, so obvi- 
ous in contemporary societies, caxx lead to an 
attitude clxaractei’ized by almost total denial of 
body illness. The “it’s all in your mind” type 
of nurse is not particulax-ly helpful to patients. 
It hints of a grandiose and rather primitive 
conception of the powers of the human mind. 
To be awai’e that body and mind interact does 
not mean that disturbed emotions are the exclu- 
sive cause of body disorders, and certainly the 
nurse should not promote such an impression. 

Is the candidate interested in bedside nurs- 
ing? Some nux’ses are attracted by the scientific 
aspects of nursing, by theoi’etical discussions, 
and by administrative fvuxctions oixly because 
they are basically inhibited with patients. They 
are unable to be close to them, touch them, and 
so forth. Suclx attitudes are indicative of emo- 
tional problems which, related as they are to 
underlying deviant nutritional habits, are not 
compatible with the proper xiux-sing of patients 
on a service specializing in these very problems. 

Does the candidate have strong feelings of 
inferiority (or superiority) about the practice 
of nursing in comparison with the practice of 
internal medicine , or psychiatry, or social work ? 
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An unrealistic hierarchical conception of pro 
fessions is the symptom of unsolved intellectual 
nd, sometimes, emotional problems. The well 

peutic d t nUrSe 103 her righfcful P lace in a thera- 
P xc team on an equal basis. The best cmali 

e“ h"r U "“ S 

h . D ° eS ' th , e candidate Relieve that there are 
<7 >e> or lower activities in nursing? The "ood 

a bedn !n S - n0 T* iUuSl ° nS - The han dlinJ of 
a bedpan is not an activity of a “lower” qualitv 

than some administrative functions. The qual 

£1“ f “T n ? b y 

toward it Z P the ™ otioiK, l attitude 
towaid it. Strivings for power which are in 

undeHi lble WiUX ministedn » to the s ick often 

Zt LT Cel r ° htins ‘° hi S h “ Of latter 

Serai m " S "” d in P^fessions in 

Has the candidate ever worjeed in close co- 
operation with social workers? If S o has she 
go ten along well with them? How does s te 

has not t S0C1: l l W .°f erS in genera!? If sire 
has not teamed with social workers in the 

apparent? 16 MIW0<I ° f Ration 

The profession of social work has o- 0ne 
through changes as radical as those observed ; 
m the profession of nursing in recent years. j 
wm the handling of some apparently simple J 
social problems, social workers have shifted 1 
their attention in part to the emotional prob- 4 
Jems of the individual. The experience thus " 
gained has deepened their insights into the so- r 
cial maladjustments which are the projection t( 
of innei inadequacies. Experience has shown 
that an approach to social difficulties based on fe 
sound psychodynamic principles can supply to ^ 
the disturbed person those corrective emotional tl( 
experiences which may affect his inner equilib- m: 
rium favorably and durably. 

The cooperation between nurse and social V® 


ual wo rk Tl ! ? 0 l T d "*■** ll “ *** 
ill- maternal J “l 0 ™ 1 ambivalence tow 
, a . I ”" 1 figUres w]l!c]l governs the lives oi 

li- cm T mdiridmls > alcoholics am, 

tliem, often expresses itself with love for 

nurse and hostility to the social worker. '] 

nurse is often in a position to interpret the 
re cial worker to the alcoholic. Furthermore 
)d nurse, exposed more than any other professio: 

>f person to the exhausting challenges of the al 
■y holic, often needs the emotional support, 

I- well as the technical interpretation of f 

S nurse-alcoholic relationship, which a skill 
e psychiatric social worker can supply 

Sow does the candidate envisage the sped) 

1 1 °Jc of the nurse in the prevention or dlhvi 

tion of the emotional difficulties of patienh 
1 There is growing psychodynamic evidence thf 
the main factor underlying emotional stabilit 
is a healthy and mutually rewarding mother 
child relation. Regardless of her age, tli 
nurse plays a maternal role for all patients ant 
should be endowed with maternal traits. Ac 
cording to this viewpoint, maternal trait: 
should be considered almost identical with fem- 
inine traits, and they are not dependent on the 
actual experience of motherhood. They are to 
be understood as the ability to tolerate and to 
interrupt betimes other peoples pleasures and 
also their pains. The good mother is the one 
who knows how and when relief should be given 
to the child’s p>ain; she knows also how and 
when the child’s pleasures should be inter- 
rupted. In other words, she should be able to 
tolerate some pain in her child without guilt 
feelings and some pleasure without envious 
feelings. Besides these traits, emotional and 
physical stability, plus predictability of reac- 
tions to a given situation, should be considered 
maternal traits. 

Does the candidate prefer male or female 
patients? There is little doubt that the ideal 


worker is most helpful to any patient in the 
hospital and outside. In the eyes of the alco- 
holic, for example, the nurse often represents 
the temporary shelter and security of an unreal 
world. The social worker, on the other hand, 
represents the harsh realities of day-by-day 
life. This seems to be one reason why so many 


nurse should be maternal enough not to have 
preferences for male or female patients. 

Sow would the candidate react to attempts 
hy patients to get information about her per- 
sonal life? The ability not to disclose too much 
about her personal life is of great importance. 
Usually it is linked with the ability to give some 
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harmless information about herself. In her 
contacts with the patient, the nurse should be 
able to keep control of the questions asked of 
her. This ability is definitely linked with her 
respect for other people and with her self- 
respect. 

What is the candidate's attitude toward suc- 
cess or failure ? Persons whose emotional con- 
stellations are similar to those operative in al- 
coholism and in other deviant nutritional habits 
often have a kind of “all or nothing” attitude 
toward success and failure. A minor error rep- 
resents total failure and, conversely, a minor 
achievement might be fantastically magnified 
into a major success. The ability to see these 
matters in their proper perspective is best suited 
to the nursing of patients of this type. 

How does the candidate react to aggression? 
Completely passive and completely aggressive 
reactions are equally undesirable if present all 
the time. Of course, occasional passivity or ag- 
gression are part and parcel of human nature. 
When required by the welfare of the patient, 
a nurse should be able to enforce discipline 
without experiencing guilt. Her actions should 
be guided by reason and not precipitated by 
the overwhelming pressure of her aggressive 
emotions. 

Does the candidate exhibit harmless infantile 
traits ? The ability to be a child occasionally 
and to interrupt the often painful perform- 
ances of adult behavior should not be con- 
sidered a handicap. Brief expressions of 
harmless infantile traits may greatly help a 
nurse to control those infantile traits which are 
harmful. The upbringing of many disturbed 
adults, among them the alcoholics, was high- 
lighted by parental or cultural attitudes point- 
ing to natural childhood behavior as basically 
_ wrong” and leading to repression of harmless 
infantile traits. 

IFAat is the candidate's attitude toward 
hierarchical transmissions of authority and 
nonphysical violence from top to bottom? 
I here is little doubt that authority and violence 
are often, even though wrongly, linked to- 
gether and that retaliation for authoritarian 
attitudes of superiors is meted out to persons 
inferior in rank and, eventually, to patients. 


The ideal nurse should be able to block violence 
at her level and to act more as a buffer than 
as a catalyst. 

Can the candidate distinguish between a 
friendly attitude toward a patient and being 
“friends" with the patient? Can she keep 
sufficiently close to him and at the same time 
sufficiently distant from him? In a service 
for deviant eating and drinking habits, many 
patients are in good physical condition 2 or 3 
days after their admission. They tend to be- 
come “friends.” They attempt to engage the 
nurse in a close relationship which is dangerous 
both to them and to the nurse. The latter must 
have the skill to maintain the relationship on a 
professional level. 

Does the candidate apply the disease concept, 
to alcoholism and obesity? The alcoholic and 
the obese are suffering as a result of their 
search for excessive and forbidden pleasures. 
The disease connotation of their predicament 
is unusual insofar as the concept of disease 
is customarily linked with the concept of pain. 
Sooner or later persons in contact with alco- 
holics and obese individuals sense — consciously 
or unconsciously — that a search for forbidden 
and excessive pleasures, much more than over- 
whelming pain, is at the root of the trouble. 
Some professional people, nurses included, can- 
not accept without resentment the excessive 
pleasures of the addicts and react with ill- 
disguised hostility to the realities of the situ- 
ation. 

Zs the candidate tolerant of the patient's lack 
of cleanliness? Alcoholics, especially in the 
early days of their hospitalization, are often 
unclean and unwilling to be clean. Sometimes 
this attitude is followed by an obsessive search 
for cleanliness. There is a type of woman, ob- 
served often in our culture, who was brought 
up with an obsessive repulsion against all that 
is not perfectly clean. She might feel “soiled” 
by the sexual experiences of marriage, and as a 
young mother she might be repelled by the 
soiled diapers of her baby. While this is not 
the place to discuss how and why this attitude 
develops, it can be stated that a rather tolerant 
attitude toward lack of cleanliness and an 
equally tolerant attempt to coi'rect it are es- 


VoI ‘ August 1956 

•id 0157 — 50— — 2 


733 



sential in the nurse assigned to patients on a 
service for nutritional deviants. 

Is the candidate sensitive enough to the emer- 
gent needs of the neurotic to be able to satisfy 
them quickly if required? Is she able to inter- 
rupt his pain swiftly when it appears to bo 
overwhelming? On the other hand, is she free 
enough of impulsive traits to be able to delay 
the interruption of pain when it seems justified 
to do so in terms of long-range therapeutic 
plans? The attitudes explored by these ques- 
tions are linked with the previously discussed 
maternal traits. 

Is the candidate so secure as to be able to dis- 
cusS' her inadequacies with colleagues and su- 
periors? If unable to cope with a given situ- 
ation or with a given patient, is she able to 
delegate the task to a colleague? These admis- 
sions of individual shortcomings can occur only 
within a well-integrated and smoothly operat- 
ing therapeutic team, where mutual respect is 
based on technical competence but even more on 
high standards of morality and of emotional 
adequacy. 

Can the candidate correctly interpret sexual 
or apparently sexual proposals by patients? 
There is little doubt that some patients react to 
nurses with the most childish side of their per- 
sonalities. Sometimes they try to touch them, 
eager for a physical contact which is more that 
of the child with the mother than of the man or 
woman with another adult woman or man. The 
correct interpretation of these attitudes is fun- 
damental and should lead to tolerance not free 
from firmness. 

Is the candidate willing and able to give the 
patient all the explanations necessary to make 
clear the apparently mysterious ways in which 
a service of this type operates? Is she a good 
listener? Because of the attempt to elicit cor- 
rective emotional experiences, the attitude of 
the treatment team often differs radically from 
all attitudes to which patients had been exposed 


to clarify misunderstandings and define tieat- 
ment goals. They should be able to listen with 
poise to the patient’s excessive praise or criti- 
cism of other members of the therapeutic team, 
and be free to convey to colleagues and superiors 
the patient’s feelings about them so that treat- 
ment may be modified accordingly. 


Summary 


Services devoted to patients with deviant eat- 
ing and drinking habits, separately or in com- 
bination, are growing in number. The profes- 
sional nurse is a most important member of the 
therapeutic team in such services. Available 
are psychodynamic principles which should be 
applied to the evaluation and selection of nurse 
candidates for services of this type. 

The specific criteria suggested are intended 
to help in identifying both suitable and un- 
suitable emotional traits in the nurse seeking 
assignment to such a service. The chief guid- 
ing principle is that the nurse should be a 
woman able to function as a symbolic feminine- 
maternal figure. This is based on the observa- 
tion that patients with deviant eating and 
drinking habits usually experienced some dis- 
turbance in the early mother-child relation- 
ship, with resulting distortion of hunger-linked 
emotions, and that this maladjustment can be 
alleviated through healthy emotional contacts 


with adequate woman figures. 

Among the most desirable specific charac- 
teristics, therefore, are: stable emotional 
makeup; feminine-maternal traits (not depend- 
ent on age or sexual experience) ; ability to co- 
operate in a treatment team with social woik- 
ei's particularly; acceptance of the patients 
condition, in spite of its origin in pleasure- 
seeking activities (eating, drinking), as one ac- 
quiring professional treatment; and abnty 
to respond to the patient's occasional need or 
immediate relief from pain, or occasional ag 
gressive and infantile conduct, without coun 
ter aggression and with appropriate mature 


behavior. 


in the past. Thus the service and the actions of Nurse candidates who themselves have ex- 
its personnel are often interpreted as puzzling perienced addiction to alcohol or drugs requue 
and mysterious. Nurses should have the ability special psychiatric evaluation. 
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Payments by the State welfare agency for clients needing care in nurs- 
ing or boarding homes lag behind actual costs , and this, in turn, keeps 
many such homes from improving their standards to meet the State 
health agency requirements. 


Costs of Care of Aged and Infirm Residents 
in Florida Nursing and Boarding Homes 

By FERNE HOBSON BRITT, R.N., and MARGARET H. JACKS, A.B. 


C OSTS OF CARE in nursing and boarding 
homes for the aged and infirm were studied 
cooperatively by the Florida State Department 
of Public Welfare and the Florida State Board 
of Health in Januax-y, February, and March 
1955. Both departments are intex-ested in the 
development of adequate resources to care for 
persons whose physical aixd medical needs can- 
not be met in their own homes. 

The Florida State Board of Health was given 
the legal responsibility of licensing and main- 
taining standards in nursing and boarding 
homes for the aged and infirm in 1953. Many 
of the residents iix such homes receive aid 
through one of the public assistance categories 
administered by the Florida State Department 
of Public Welfare. Both agencies and the gen- 
eral public were aware that the licensing pro- 
gram of the State board of health and the 
accompanying attempt to raise standards in 
such homes were increasing the cost of opera- 
tion. The increase in cost had been reflected 
in charges for care. There had been no paral- 


J/rs. Britt is a consultant nurse with the Florida 
State Board oj Health. Mrs. Jacks is supervisor of 
old age assistance and aid to the blind, Florida State 
Department of Public Welfare. 


lei increase in the amount of public assistance 
grants. As a result, there was a widening gap 
between the charges made by nursing and board- 
ing homes and the amount recipients of public 
assistance were able to pay. Lack of infoi-ma- 
tion led the two agencies to study the cost of 
care in nursing and boarding homes. 

In this joint study, the two agencies did not 
contemplate establishing a cost of care scale to 
be imposed on nursing and boarding home op- 
erator’s or establishing the amount which they 
should charge for care. We hoped that infor- 
mation on the cost of a standard of care that 
assured minimum adequacy could be established 
for the use of agencies and interested communi- 
ties as a guide to the amount of public money 
needed to provide adequate care for recipients 
of public assistance and to provide adequate 
compensation for operators. We felt that the 
cost of acceptable care for the average patient 
should exclude extra services which various 
homes may offer at extra cost. The term “cost” 
in this study included a fair return on invest- 
ment. 

At best, the services at a nursing home are 
difficult to evaluate inasmuch as many of the 
usual yardsticks of achievement or failure can- 
not be used to measure the intangibles. We 
could tabulate types of activities and physical 
facilities. However-, the tender loving care, the 
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|“ aS ” th ° qUalit ^ and effectiveness of 

e S 1 T? ng activ!ties wlli eh influence 
tlie health and happmess of the residents are 

more difficult to appraise. Fortunately, such 

elements do not necessarily contribute to costs. 

of n ,. fi eS 7 fi hinitatl0ns in the summary 

of our findings may be helpful J 


Plans for the Study 

Wo recognized from the beginning that the 
Study would be time consuming. Also it would 
be virtually impossible to make as complete a 
study as would bo desirable because of staff 
limitations of both agencies. However, we 

lought that, through the cooperation of the 
two agencies at both State and local levels and 
with the cooperation of the operators of the 

obtaTned. S ° me ^ infonnation be 

The cost of care fell into two logical divisions, 
overhead expenses and services. Because of the 
varying needs of the person served as well as 
ie difference in required equipment and facili- 
ties, costs in nursing homes vary decidedly from 
costs in boarding homes. Therefore, in the 
study, the average cost of acceptable care per 
patient m nursing homes and in boarding homes 
were determined separately. 

In the study, for purposes of clarification and 
administration, nursing homes were defined as 
homes for the care of patients not requiring hos- 
pitalization. Many of the patients or residents 
of these homes have a chronic disease or are 
medical or surgical patients requiring further 
institutional caie after hospital discharge. 

Boarding homes for the aged were defined as 
being essentially for domiciliary and custodial 
care for aged persons, some of whom may re- 
quire medical and nursing supervision. 

The per patient cost of ordinary services, dis- 
tinct from nursing care and housekeeping serv- 
ices, was determined and added to the average 
overhead charges. 

In order to obtain cost figures for services, 
the nursing home operator was asked for data 
on the types of nursing and housekeeping serv- 
ices, the amount of tune consumed in giving a 
particular service, and the number of times a 
specific service was performed. 

Two schedules were developed for gathering 


tins information. Both contained questions « 
nursing and housekeeping functions ScS 
A was devoted primarily to questions on nur 
fuactl ° lls with a few housekeeping item 
Schedule B was primarily filled with hou= 
keeping items, but a few questions on nur* 
functions were included. The forms were d 
vised in this manner because, in many instance 
the size of a home and the number of the sta 
determined the types of services given by tl; 
workers in that particular home. Also, in som 
homes the nurses were doing the work ordi 
naiily performed by maids, and the untraine 
v orkers were giving the nursing service. Be 
cause of this overlapping of services, eacl 
worker was asked to fill out both “A” and “B' 
for each of the 14 workdays of the study. 

The time spent on services as reported by tin 
homes on the schedules was compared with 
current State nursing home standards and with 
hospital standards. Although nursing homes 
could not be expected to provide services equal 
to hospital standards, such a comparison was 
useful in evaluating the difference in the quality 
of care. The same comparison was applied to 
boarding homes. 

The average wage for nursing service was 
computed from the average wage for registered 
nurses, licensed practical nurses, aides, and or- 
derlies throughout the State of Florida. The 
frequency with which licensed practical nurses, 
aides, and orderlies were hired to provide nurs- 
ing service in ratio to the number of registered 
nurses hired to provide this service was estab- 
lished from personnel information obtained 
from the homes. The wages paid to the three 
classifications of employees was then averaged 
in the same ratio, and the hourly figure thus 
arrived at was accepted as the average hourly 
wage paid for nursing service. After the aver- 
age wage and time figures were obtained, the 
number of hours of service provided was multi- 
plied by the hourly wage to arrive at the aver- 
age cost of service in a home. 

To obtain figures on overhead costs, a sched- 
ule was prepared for entering detailed informa- 
tion on expenditures by the operator for capital 
outlay and fixed and semifixed charges of opera- 
tion. This schedule C requested identify - 
ing information, the average number of pa- 
tients, and minimum and maximum rates 
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charged. In addition, it asked for information 
on the property occupied ; the number and types 
of buildings ; the age of the buildings ; if owned, 
the value, amount of mortgage and mortgage 
payments, taxes, insurance, maintenance, and 
depreciation ; if rented, the monthly rent. This 
schedule also asked for costs of licenses, liability 
insurance, utilities, medicine and medical sup- 
plies, transportation, laundry, cleaning sup- 
plies, and telephone service. Information on 
the cost of replacement of furnishings and the 
expenditure for personnel was also requested. 
Although the cost of nursing personnel was 
specifically eliminated as an operating cost 
since the per patient cost of service was deter- 
mined and included elsewhere, questions on all 
personnel were included on schedule C to obtain 
information on the average wage paid to nurs- 
ing personnel. Wages paid to cooks, maids, 
maintenance men, and others, with the excep- 
tion of nursing personnel, were considered as 
personnel costs in operating the home. 

A simple form C supplement was also de- 
vised to help nursing home operators to keep 
a record of daily expenditures. Use of this 
form was not mandatory but was available to 
operators who did not use regular accounting 
systems. This part of the study was conducted 
during three winter months in order to include 
the cost of fuel, since, in most sections of the 
State, heat is not required during other months. 

On the advice of two investment experts, 12 
percent of total investment in real estate and 
20 percent of investment in equipment were ac- 
cepted as the annual cost for shelter and equip- 
ment, respectively. 

Recognizing that financing costs of real prop- 
erty and equipment as well as maintenance costs 
of the home might remain fairly static, and 
that the cost of shelter, licenses, insurance, tele- 
phone service, and utilities were fixed charges 
which would change very little regardless of the 
number of beds occupied, the per capita cost of 
these items was derived by dividing the totals 
by the bed capacity of the home. Food, laun- 
dry, medical supplies, and transportation of pa- 
tients were semifixed charges which would vary 
according to the number of beds occupied, and 
tho per capita cost was derived by dividing 
thoso totals by the average number of patients 
receiving care during the period of the study. 


In addition to capital outlay cost and fixed 
and semifixed charges, the total included an item 
for wages for the owner-operator. The amount 
was determined by the proportion of time spent 
on various duties as administrator, nurse, 
chauffeur, and so on. If the operator had re- 
sponsibility for the home and also served as one 
of the nursing personnel, compensation for the 
time spent on administration was included but 
nothing for nursing service as that service was 
recognized elsewhere. If the operator gave full 
time to administrative and supervisory responsi- 
bilities and his services were not recognized 
elsewhere, an amount was entered to compen- 
sate him for full-time employment. If the 
owner were not the operator but merely had a 
financial investment in the enterprise, no salary 
was entered for him. 

Originally, all homes licensed by the State 
board of health were to be asked to participate. 
At the time the licensing program was initiated, 
the State board of health had issued licenses to 
all homes which applied without regard to cur- 
rent standards. In the 1 y 2 years after the li- 
censing program had begun, there had been a 
concerted effort on the part of the State board 
of health staff to help the temporarily licensed 
homes to meet the standards. When the study 
was planned, many licensed homes had not met 
all requirements but in the majority there had 
been at least a degree of improvement and most 
homes were providing adequate care. We 
hoped that a large majority would participate 
in the study and that, in any event, there would 
be representation of all types of homes : large 
and small; nonwhite and white; urban, semi- 
urban, and rural; expensive and inexpensive. 

Since the study was a joint venture, the local 
staffs of both the county health units and of the 
Florida State Department of Public Welfare 
were asked to meet with the operators to explain 
the aims of the study, the use of the schedules, 
and the procedures, and to help them to develop 
the data. 

Because of the nature of their respective 
fields, the local health department staff was 
asked to work with the operators on service 
costs, and the local welfare department staff 
was asked to work with the operators in deter- 
mining the cost ox operating the home. When 
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the study was ended, completed schedules were 
collected and compilations made by State 
offices. 

Procedures Followed 

At the time of the study there were 274 li- 
censed homes. A letter from the State board of 
health was sent to the operators of these homes 
explaining the plans for the study and asking if 
they wished to participate. Exact!}' one-half 
of the licensed homes, or 137, replied in the af- 
tirmative. 

Of the 137 homes signifying their willingness 
to participate, a number did not follow through 
because of the operators’ unwillingness to do the 
necessary clerical work; a few were excluded 
because the limitation of time prevented the 
necessai-y personal interview with operators. 
More homes were omitted because a county 
health department did not have the necessary 
personnel to participate and support the pro- 
gram. A few were dropped because the oper- 
ator and her personnel found it impossible to 
grasp the significance of the information de- 
sired for the survey. 

In the final group of homes included in the 
study, the number of nursing homes and board- 
ing homes were in almost identical relationship 
to the number of licensed homes in the State, 
and every type of home originally planned for 
was included. 

Following the prearranged program, a public 
health nurse and a welfare visitor went together 
on an initial visit into each home to discuss the 
study and to plan with the operator for com- 
pleting schedules. During their subsequent 
visits, the nurse each week and the welfare 
worker each month, discussed and answered 
questions about the schedules, and, finally, col- 
lected the completed schedules. 


throughout the State indicated that 3d hours of 
daily nursing care was the average standard in 
private and public hospitals. 

The personnel required by the Florida State 
Board of Health standards for nursing homes 
would provide 2.S hours per day for each pa- 
tient, if followed. 

To reconcile the discrepancy in these three 
standards, we consulted with members of (lie 
nursing profession and staff members of several 
hospitals. The consultants agreed that the 
hours of nursing service as reported by the 
hoines was substandard and that a minimum of 
2.G hours per day of nursing service must he 
provided for acceptable care. 

The average wage paid for registered muses 
in Florida was found to be $240 per month; for 
licensed practical nurses, $155; and for aides, 
orderlies, and attendants, $125 per month. 
When these wages were averaged together in 
the same ratio as personnel were employed to 
provide nursing service, the wage paid for nurs- 
ing service averaged $0.85 per hour. 

Multiplying this figure by the 2.3 hours of 
nursing service reported by the homes, the per 
patient cost of nursing service averaged $oS.(b 
per month. 

The compromise figure of 2.6 hours of mining 
service with the same hourly wage, establish 
the cost of adequate nursing service at a m> n 
imum level of $66.30 per month. 

Using the 2.S hours included in the State 
board of health standards for nursing homes, 
the $0.85 hourly wage established the cost of 

service at $71.40 a month. 

The amount of nursing care provided in 
hospital could be accepted as the care lef i m | e ‘ 
for the acutely ill. The 3.4 hours of nur-in,, 
service (hospital standards) at the $0.85 10111 1 
cost of service established the minimum c 
of service for acutely' ill persons at $S6.< 
month. 


'lursing Home Service Costs 

\n average of 2.3 hours of daily nursing serv- 
ice per patient was reported on the schedules 
from nursing homes. This ranged from 3.2 
hours of nursing care in the better-equipped 
homes to a minimum of 1.2 hours of nursing 
care per patient in theless reell-equipped homes, 
information obtained from the hospitals 


Boarding Home Service Costs 

In the boarding homes, an average of 1- 
hours of nursing service per day was S ive11 
each patient. This was slightly ei > 
the Florida State Board of Health staiu a 
which require that personnel in boarding 100 
provide 1.4 hours of care. The consu ■> 
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agreed that no standard providing for less care 
was adequate. 

In determining the average wage of persons 
providing care in boarding homes, only the 
wages paid to licensed practical nurses and 
aides and orderlies were considered ; their aver- 
age wage, in the ratio of the numbers employed 
in boarding homes, was $0.75 an hour. 

At the hourly wage of $0.75, the 1.07 hours of 
service in the homes reporting established the 
cost of service at $24 per patient per month. 
The $0.75 hourly wage with the State board of 
health standard of 1.4 hours of service per 
day established the cost of adequate service to 
the patient in a boarding home as $31.50 per 
month. 

Operating Costs 

The original plan was to obtain completed 
schedules on operating costs for three consecu- 
tive months. When the completed schedules 
were evaluated, we found that some homes sub- 
mitted figures for only 1 month, but indicated 
that the figures were average. These schedules 
were included. In some cases, 2 months’ reports 
were received. In the majority of the homes, the 
3 months’ reports were averaged together to ar- 
rive at the average monthly cost for items 
included. 

The only figure reported comparable with 
an acceptable standard was the figure for cost 
of food. Information from the nutrition staff 
of the State board of health established the 
per patient cost of food in the average nurs- 
ing home at $25.50 per month. The average 
amount spent for food was reported by the 
nursing homes as $24.50, and by boarding homes 
as $24.15. 

Generally, a wage for the operator was not 
reported except when the operator did not act 
as one of the nursing personnel. From opera- 
tors' wages reported and the comparative 
amount of time the operator spent on admin- 
istrative duties, we determined that $15 a 
month should be included as a per patient wage 
for the operator who spent full time on his 
duties as administrator. A $5 per patient 
monthly cost was included for wages to the op- 
erator who acted in dual capacity as operator 
and nurse. There were no boarding homes 


where the operator did not also give service; 
in those homes the $5 per patient figure was 
included as the salary for the operator. 

Findings 

The final compilation on a per patient 
monthly figure for capital outlay and fixed and 
semifixed charges of operating nursing homes 
was $80. Included in this total was the wage 
paid to the owner-operator. 

The overhead plus the monthly cost of 2.3 
hours of patient daily nursing service as re- 
ported by the homes, $58.50, equalled $147.50, 
the average per patient cost of care in the nurs- 
ing homes. 

Adding the overhead to the monthly charge 
for 2.6 hours of nursing service, $66.30, the 
compromise standard, established $155.30 as 
the cost of adequate service in a nursing home. 

These figures refer to the average patient. 
Acutely ill or extremely disturbed patients re- 
quire additional nursing service. We felt that 
3.4 hours of nursing service should be the min- 
imum in such circumstances; thus the cost of 
care for acutely ill persons was established as 
$176 a month. 

Overhead in boarding homes, compiled by 
the same method as for nursing homes, was 
$75.50. Adding this to the cost of 1.07 hours 
of care, $24, resulted in $99.50 as the reported 
cost of residence in boarding homes. 

Using the same overhead figure of $75.50 and 
substituting $31.50 as the cost of the 1.4 hours 
of care required by State board of health stand- 
ards established the cost of care in a boarding 
home with adequate custodial supervision at 
$107 per patient. 

Tire figures for nursing and boarding home 
care should be adjusted upward to insure ade- 
quate amounts being spent for food, in line with 
information that adequate food cannot be pur- 
chased for less than $25.50 per patient. 

The cost of care in the larger boarding and 
nursing homes was somewhat smaller than cost 
of care in the same type of home providing for 
fewer patients. In the nursing homes with a 
capacity of 10 or more patients, the average 
cost was $140. In nursing homes providing 
care for fewer than 10 patients, the average 
cost was $167. A similar but less marked 
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H ai “ e i in Gsms bom b ° »«i- 

for in T 1 1030 b ° Urdin - Jl omes carln- 

In ZviCT V “ t,entS ’ lh “ cost totaled « 
-ui Doaiding homes caring f or f ewer in 

patients, the cost was $104.50. Charges made 

month /^ U1S111 “ boraes ranged from $60 a 
- (tIle amounfc which can be paid from 
public assistance grants 1 fr> n m 
S 400 on *?' . s ' t0 a maximum of 

ft™ s-io ids» , rt“Er rdinghora — ^ 

Conclusions 

Under the present Florida State Board of 
Health standards, 2.S hours of nursino- care are 
recommended for nursing homes. If°the cmn 
promise figure of 2.G hours of nursiim care per 

amount P 7 ^ ^ aCC6i>ted as the minimum 
amount of care needed to provide basic, essen- 
tial nursing service, then the nursing homes 
winch give an average of only 2.3 hours of 
nursing care fall below an acceptable standard 
f the homes participating in the study are 

stTeTT °f al i tbe nu1 ^ homes in the 
st-'i’ , P ent of tlle homes provide a sub- 
tandaid amount of nursing service and °3 

c P a e re Cen in P the V b de ° r above stand ™ 1 

cai e In the boarding homes, 69 percent fail to 

meet acceptable standards, and 31 percent meet 

or exceed the standards established by the State 

board of health as sufficient to provide Idequl 

custodial care. 1 

The total responsibility for the quality or 
quantity of care cannot be placed on the nursing 
lome operators. Nursing home operators face 
many difficulties in the operation of these homes 
Scarcely an operator in the State has not ex- 
perienced difficulty at some time or other in 
obtaining qualified help. The lack of trained 
help is shown in the study. A large number 
of untrained employees provide different types 
of care to patients. Many nurses do not wish 
to work in homes giving care to the aged and 
chronically ill. Hospitals that can offer ade- 
quate salaries and satisfying working con- 
ditions appear to be absorbing desired trained 

« rmo An n el 


pasrajssK a 
™ , r.=ar»i!s* 

fesbional nurse and 12 schools for the prl 
lation of the licensed practical nurse in Florida 
A plan for financial assistance for trained 
uould enable more women to take advantage 
oi these facilities and would increase fhenuin- 
ber of available trained nursing personnel. 

1 he financing of a nursing home requires 
initial investment and a continuing expenditure 
of time and money by the operator. To meet 
these financial demands and to insure a reason- 
able return on the investment, the operator 
must charge and receive a reasonable amount in 
payment for services. The figures from this 
study reflect a cost far above the sum currently 
provided by most State or local welfare funds 
for indigent patients. 

Most of the homes adjust charges for the care 
of private patients who demand and are able 
to meet the cost of extra services. This is to be 


personnel. 

The many nursing activities in nursing homes 
provided largely by aides and other untrained 
help are reflected in the quality as well as the 
quantity of nursing care. Many capable wom- 


expected. 

The figures established by the study, however, 
do not include the costs of these additional serv- 
ices. The cost of $156 for nursing care and 
$10S for boarding care reflects a standard of 
care which provides for only those services 
which are basic. To provide for any less re- 
sults in suffering by the patient who must be 
cared for under substandard conditions. 

Figures were not obtained on the proportion- 
ate number of patients who receive public wel- 
fare grants and the number of private patients 
in the homes. Many operators stated that they 
refuse to take patients for $60 a month. In 
genera], those same homes are the homes where 
standards are as high or higher than the stand- 
ards required by the State board of health. 

Apparently, this gap between the actual cost 
of care and the amounts which the recipients of 
public assistance can pay is a contributing fac- 
tor in the low standards maintained in many 
homes. 

It was not possible during the short period of 
the study to secure data on medical care pro- 
vided in the homes, the number of patients now 
attending a clinic or those being seen regularly 
by a doctor. There has not been a systematic 
referral system developed between the homes 
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and the hospitals which provide clinic care to 
the patients. How much the establishment of 
such a referral system would reflect in addi- 
tional and more adequate nursing care being 
required for patients is not known. 

In addition to the cost of basic care in a nurs- 
ing or boarding home and the problem of pro- 
viding adequate medical supervision, there is 
a vital need for recreation and rehabilitation 
services for the aged and chronically ill. Only 


a few homes provide a program of recreation or 
rehabilitation. 

It is obvious from the findings of this study 
that additional help must be given in raising the 
standards of physical care and in providing ad- 
ditional services for patients who must be cared 
for in an institutional setting. It is equally 
obvious that with present payments for care 
and current limitations of available personnel 
it is not possible to appreciably raise standards. 
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Each month your health department and many hospitals, laboratories, 
schools, clinics, and homes receive a copy of PUBLIC HEALTH 
REPORTS, mailed to arrive on the 20th, or even earlier, depending 
upon geographic location of the subscriber. 

Its pages carry timely research reports, analyses of current trends, 
new methods, concepts, and ideas, and topical reviews for the busy 
scientist, teacher, or public health worker. Capsule coverage of im- 
portant public health meetings, like those of the American Public 
Health Association, help the PHR reader. 

You can have your personal copy promptly. Use the subscription 
blank on the inside back cover. Let the 20th of each month be an 
important date for you, too. 
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Heart Disease at Mid-Century 


By PAUL D. WHITE, M.D. 


I twentieth cen^A ou ^ “ lidd,e of the 
of our destiny. Diseases 0^1 m “ ch 
ai ’ ter «» mb responsible for a Ve rv a ” d 
centage of the illnesses Indd^SL P61 '- 

mfdcut-aged lldulfg Cj ” idl ' e " and 3’oung and 

r 

M campaign for a,. p reve , ltio „ a^f eX' 

recognition and treatment of S y„l, i]is j.., ' 

the introduction of the antlS f< lld 

penicillin. Once c 'rdi“ ’ 10llcs . ' s P"ciallj 

„p nearly o 5 ™ ln of T Sy f" iIis "»< fe 
a percent of all cases of heart di<= 

ease; now it is well under 1 percent. 

Rheumatic heart disease, at one time the most 

common type of all, is on the wane. In New 

England 30 years ago, it led all the other kinds 

of heart disease in prevalence. Now it is a 

poor third. This reduction is associated with 


Dr. White is emeritus clinical professor of medicine 

Harvard University Medical School. He is also 
executive director of the National Advisory Heart 
Council and president of the International Society of 
Cardiology. The accompanying comments were 
presented at the American Heart Association’s 
dinner for opening the National 1956 Heart Fund 
Campaign, January 31, in Chicago. 


several factors, notably («) the improvement 
hung conditions and ( b ) preventive measu, 
o con io infection by the hemolytic strept 

disease ai ’ Sely reSponsibIe for t]lis fc JP e of Jim 

Anothei advance of importance, achieve 
nong i remarkable development in singer 
anc sp endid teamwork between physician an< 
snigeon, is the rescue of a great many patients 
lousands and thousands, afflicted with severe 
mi lal stenosis. It is to be hoped that, with 
ie l eduction of rheumatic heart disease, much 
ess need will exist in the future for this mag- 
nificent surgery of today. 

Subacute bacterial endocarditis, formerly 
called malignant because it killed almost 99 
pei cent of all patients, is now not only curable 
m about <5 to SO percent, but can probably be 
pi evented in many patients by the use of anti- 
mtics. Moreover, as we reduce the incidence 
0 rheumatic and congenital heart disease, 
subacute bacterial endocarditis will decline. 

Other infections responsible for serious heart 
ci senses hi the past also are becoming scarce. 
Included among them is diphtheria, which used 
to be fatal in many patients because of its elfect 
on the heart. 

Chronic constrictive pericarditis, once incur- 
able, is clinicially reversible now in more than 
half the patients by the use of surgical tech- 
niques developed in the past 25 years. Its 
fundamental cause, tuberculosis of the pericar- 
dium, should be, along with tuberculosis in 
general, steadily on the road to oblivion so that 
in another generation there should be little or 
no demand for such surgery. 
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Death 

rate 

352.0 


Ten leading causes of death, (955 

Estimated rates per 100,000 population 


147.6;. 


106.6 



19.4 


15.2 


11.9 H 


10.8 


Jjiseases of heart 
i Malignant neoplasms 

uu 

Vascular lesions of CNS 


Accidents 


Certain diseases of early infancy 


General arteriosclerosis 


Diabetes mellitus 


Congenital malformations 


Cirrhosis of liver 


Percent 
of total 

1 37. 9 

15.9 
11.5 
6.0 
4.3 


Pneumonia (except of newborn) and influenza 3. 0 


2.1 


1.6 


1.3 


1.2 


Source: National Office of Vital Statistics, Public Health Service, Monthly Vital Statistics Report, vol, 4, No. 13, May 
28, 1956 


Thyrotoxicosis used to be the cause of heart 
disease in an occasional patient. Now, as a re- 
sult of early recognition and much more satis- 
factory treatment of thyrotoxicosis, heart dis- 
ease from this cause is rare. 

Cor pulmonale, both acute and chronic, is on 
the wane as a result of the lower incidence of 
pulmonary embolism and the control of dusty 
;ur , indoors and out. How much harm smog 
may be doing is not known. 

Even one of the more prevalent and serious 
kinds of heart disease, hypertensive heart dis- 
case, is now beginning to yield to treatment. 

he vigorous attack made on hypertension in 
t last two decades through surgery, diet, and 
1 ie use of drugs has been extremely helpful. 
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Problems for the Future 

We haven’t done much about the most im- 
portant heart disease of all, namely, coronary 
heart disease, except that we can recognize it 
more readily than we used to, we know a little 
more about its course, and we can treat it more 
intelligently 7 . 

Congenital heart disease also remains as a 
great problem for the future. We have learned 
little about it, and we cannot prevent it. We 
know that it can be caused by german measles 
in the mother during the first 3 months of preg- 
nancy, but there are certainly other factors ami 
causes not yet discovered. The one bright spot 
with respect to congenital defects is that a num- 
ber of them can be corrected, in whole or in 
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part, by surgery. This in itself is, of course, 
no small achievement. 

Thus, progress against heart disease is still 
far from its goal : prevention of new cases and 
adequate treatment of heart disease where it 
exists. The major cardiac problems are con- 
genital defects, high blood pressure, and cor- 
onary heart disease. I think, too, we must take 
cognizance of the problem of apoplexy, or to 
use the longer term, cerebral vascular disease, 
which afllicts so many people with or even with- 
out high blood pressure. Also, there is much 
to be done about the prevention of disease of 
the larger arteries, the aorta and the blood ves- 
sels of the legs in particular. Arteriosclerotic 
disease of the kidney is still another problem 
that needs much further study for the sake of 
prevention, recognition, and treatment. We 
have found that it tends to be one of the great 
hazards of old age. Perhaps with its control, 
healthy old age can be prolonged. 

The need for applying, to the best of our 
ability', the knowledge we already have, in pri- 
vate practice and in community programs, de- 
serves special attention. For example, it is 
known that the great majority of cardiac pa- 
tients not only can work but should work. 
Physical exei'cise and mental activity are two 
of the best therapeutic measures for patients 
with heart disease. Like persons who are crip- 


pled in other parts of their bodies, cardiac 
patients perform some of the best work in the 
world. 

In the study of heart, disease, the epidemio- 
logical approach offers opportunities not 
otherwise available. This approach needs to 
be nsed more extensively, not only in our own 
country but world wide. The study of the prev- 
alence of the various kinds of heart disease 
in different groups and communities here and 
in foreign lands can be valuable both for the 
people of other countries and for those in this 
country. International teams should coop- 
erate in the study of heart disease so that the 
situations in one countiy can be compared with 
those in another. 

Heart programs are among the most impor- 
tant health campaigns ever planned. Though 
we may be not one-third of the way toward the 
maximum acliievement, the years ahead are 
filled with promise. We can protect the hearts 
of the young and the middle-aged with some- 
thing much more substantial than the casual 
advice to “take it easy,” even if that is good 
advice, which it may not always be. If we pur- 
sue these programs with vigor', 10 years from 
now, I venture, we shall have remarkedly re- 
duced heart disease in the young and middle 
aged throughout the world. 


Staff College Course for Nurses 

The fourth Federal Civil Defense Administration Staff’ College 
course for nurses is scheduled to be given at the FCDA national Head- 
quarters, Battle Creek, Mich., September 21-28, 1056. 

Special emphasis will be given to educational and training pro- 
grams for nurses in civil defense. 

° Priority for enrollment will be given to nurses associated with 
schools of nursing, inservice training programs of hospitals, industry, 
schools, public health agencies, nursing organizations, and State or 
local civil defense offices. There is no tuition fee. , 

Nurses may obtain application forms from their local or State civil 
defense office, or by writing to the Staff College, National Headquar- 
ters Federal Civil Defense Administration, Battle Creek, Mich. 
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8-month Bacteriological and Serologic Study 


Group A Beta Hemolytic Streptococcus 
and Rheumatic Fever in Miami, Fla. 

By MURRAY M. STRE1TFELD, Ph.D., MILTON S. SASLAW, M.D., 
and SIMON D. DOFF, M.D. 


A LONG-TERM STUDY of the relation- 
ship of group A beta hemolytic strepto- 
coccus to rheumatic fever in Miami, Fla., was 
undertaken to explain why rheumatic fever 
seems less severe and occurs less frequently in 
Miami than reported elsewhere {1-3). A sur- 
vey of the prevalence, type, and virulence of 
this group of organisms and the immunological 
response of the host over a period of years, we 
felt, would yield a pattern of host-organism 
relationship which might enable us to answer 
this question. 

Our preliminary observations from Febru- 
ary through May 1953 revealed the presence of 
group A beta hemolytic streptococcus in the 
throats of 16.3 percent of 343 school children 
in Miami {4) at some time during the 4-month 
period. This suggested that factors other than 
the mere presence of this group of organisms 
are responsible for the apparent difference in 
rheumatic fever in Miami’s “tropical” climate 


Dr. Streitjeld is bacteriologist and Dr. Saslaiv is 
director oj medical research at the National Chil- 
dren s Cardiac Hospital, Miami, Fla. Dr. Doff is 
director of the division of heart disease control of 
the Honda State Board of Health, Jacksonville, Fla. 

fids study was supported in part by funds from 
the Florida Slate Board of Health and grant H-1738, 
I ublic Health Service. Providing technical assist- 
ance at the National Childrens Cardiac Hospital 
were Alba Colon, Nettie E. Cudequest, and Ruth 
Rosen. 


(5, 6 ) , as compared with other more northerly 
geographic localities. 

Since the preliminary findings were limited 
to a 4-month study period, we continued to 
culture samples from the throats of these chil- 
dren for group A beta hemolytic streptococcus 
from October 1953 through May 1954 in order 
to obtain a more comprehensive picture of the 
prevalence of this group of bacteria in the 
Miami area. In addition, antistreptolysin 0 
studies were performed to determine whether 
the strains of group A beta hemolytic strepto- 
coccus isolated evoked a systemic response. 
This is a report of the bacteriological and im- 
munological data obtained during this 8-month 
period and a discussion of the significance of the 
results. 

Material and Methods 

Throat Culture Studies 

During the S-month period, October 1953 
through May 1954, pairs of throat swabs were 
taken monthly from an average of 351 children 
attending grades 1 and 2 in three schools in 
Miami, for a total of 2,809 pairs of swabs. In 
all, 417 children were included in the study, 
and each child's throat was swabbed an average 
of 6.7 times. 

The children came from grades 1 and 2 in 
the same three schools previously studied (4) ; 
these represented a low-income white group, a 
middle-income white population, and a mixed- 
income Negro group. The sample selected, 
though not truly random, represents the stable 
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part, by surgery. Tliis in itself is, of course, 
no small achievement. 

Thus, progress against heart disease is still 
far from its goal : prevention of new cases and 
adequate treatment of heart disease where it 
exists. The major cardiac problems are con- 
genital defects, high blood pressure, and cor- 
onary heart disease. I think, too, we must take 
cognizance of the problem of apoplexy, or to 
use the longer term, cerebral vascular disease, 
which afllicts so many people with or even with- 
out high blood pressure. Also, there is much 
to be done about the prevention of disease of 
the larger arteries, the aorta and the blood ves- 
sels of the legs in particular. Arteriosclerotic 
disease of the kidney is still another problem 
that needs much further study for the sake of 
prevention, recognition, and treatment. We 
have found that it tends to be one of the great 
hazards of old age. Perhaps with its control, 
healthy old age can be prolonged. 

The need for applying, to the best of our 
ability, the knowledge we already have, in pri- 
vate practice and in community programs, de- 
serves special attention. For example, it is 
known that the great majority of cardiac pa- 
tients not only can work but should work. 
Physical exercise and mental activity are two 
of the best therapeutic measures for patients 
with heart disease. Like persons who are crip- 


pled in other parts of their bodies, cardiac 
patients perform some of the best work in the 
world. 

In the study of heart disease, the epidemio- 
logical approach offers opportunities not 
otherwise available. This approach needs to 
be used more extensively, not only in our own 
country but world wide. The study of the prev- 
alence of the various kinds of heart disease 
in different groups and communities here and 
in foreign lands can be valuable both for the 
people of other countries and for those in this 
country. International teams should coop- 
erate in the study of heart disease so that the 
situations in one country can be compared with 
those in another. 

Heart programs are among the most impor- 
tant health campaigns ever planned. Though 
we majr be not one-third of the way toward the 
maximum achievement, the years ahead are 
filled with promise. We can protect the hearts 
of the young and the middle-aged with some- 
thing much more substantial than the casual 
advice to “take it easy,” even if that is good 
advice, which it may not always be. If we pur- 
sue these programs with vigor, 10 years from 
now, I venture, we shall have remarkedly re- 
duced heart disease in the young and middle- 
aged throughout the world. 


Staff College Course for Nurses 

The fourth Federal Civil Defense Administration Staff College 
course for nurses is scheduled to be given at the FCDA National Head- 
quarters, Battle Creek, Mich., September 24-28, 1956. 

Special emphasis will be given to educational and training pro- 
orams for nurses in civil defense. 

° Priority for enrollment will be given to nurses associated with 
schools of nursing, inservice training programs of hospitals, industry, 
schools, public health agencies, nursing organizations, and State or 

local civil defense offices. There is no tuition fee. . 

Nurses may obtain application forms from their local or State civil 
nofpncp office or by writing to the Staff College, National Headquar- 
ters Federal’ Civil Defense Administration, Battle Creek, Mich. 
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in tables 1, 2, and 3. The highest percentage of 
positive cultures (15.4 percent) was obtained 
in May 1954 (table 1), the lowest (6.2 percent) 
in December 1953. The average percentage of 
positive cultures was 11.4 percent for the 8- 
month period and 6.2 percent for the 4-inontli 
period. The earlier 4-month study, of course, 
is not comparable quantitatively to the later 
8-month survey. 

Group A organisms were found at least once 
in 126 children, or 35.9 percent of the average 
of 351 children studied in the 8-month period 


(table 2) . This percentage was about the same 
for each of the three schools (table 3), and no 
significant differences were found in the number 
of isolates from first grade children compared 
with second graders. The average monthly re- 
covery rate of group A beta hemolytic strepto- 
coccus was S.O percent. 

Nine types of group A beta hemolytic strep- 
tococcus (table 4) were encountered in October 
1953 through May 1954, in contrast to strains 
of type 12 only (with the exception of a single 
strain of type 28) in February through May 


Table 1. Grouping of beta hemolytic streptococcus isolated from 2,809 throat cultures in 417 chil- 
dren over an 8-month period, October 1953-May 1954, and comparison with February— May 
1953, Miami, Fla. 


Number of Number of children positive 1st time 
children 


Month 


Oct. 1953 

Nov, 1953 

Dec. 1953 

Jan. 1954... . 

Feb. 1954 Ill””” 

Mar. 1954 

Apr. 1954. I' 

May 1954 1 

Total, Oct. 1953-May 195 4 

Summary Feb.-May 1953 



Month 


Number of cultures positive 2d, 3d, 4th, etc., times Total positive 

cultures 


Group A Other groups 
















































school population. A liigh-income group was 
omitted because such a group does not maintain 
year-round residence in Miami and therefore 
does not permit long-term observation. The 
first graders were new to the study. Only 189 
second graders who had participated the year 
before, as first-grade students, were included. 
Written permission of the parents had been ob- 
tained for each child. 

In all, 1,050 children were registered in grades 
1 and 2 of the three schools. Thus, the 417 
children in the study represented 39.7 percent 
of the total registration in these two grades. 

As in the preliminary study (4 ) , throat swabs 
were taken in duplicate from all children pres- 
ent in school during the mornings set aside for 
this phase of the work. The same technician 
performed all the swabbings within a 2 -hour 
period. All the collected swabs were taken 
promptly to the laboratory for immediate plat- 
ing. One swab was streaked on a plate of 
Difco blood agar base (DBAB) and the other 
on a plate of Difco neopeptone heart infusion 
agar (DNIII) ; both media were enriched with 
4 percent defibrinated sheep’s blood. DNHI 
had been used in May 1953 as an adjunct to 
DBAB to insure recovery of the highest num- 
ber of positive isolates. Incubation, isolation, 
and subculturing of the cultures were carried 
out as previously. Grouping and typing were 
performed again under the supervision of Dr. 
Elaine Updyke at the Streptococcus Labora- 
tory, Communicable Disease Center, Public 
Health Service. 

No attempt was made to obtain cultures from 
the throats of children absent on the days set 
for study. However, the school nurses checked 
the reason for absence in most instances. 


Antistreptolysin 0 Studies 
Blood samples were taken simultaneously 
with throat swabs every 2 months. The serums 
were kept in deep freeze until the end of the 
study when antistreptolysin O titer determina- 
tions were made using a single lot of commercial 
Difco Bacto streptolysin 0 reagent. In all, 996 
serums from 356 children were tested by stand- 
ard procedure (7) at titers of <12 12, oO, 100, 
105 1GG, 250, 333, 500, 625, and 833. 

The bacteriological findings were classified 
into four categories as follows: 


1 . Serums from children whose throats 
yielded no beta hemolytic streptococcus or 
group B beta hemolytic streptococcus only. 
The latter group was included in this category 
because it does not produce streptolysin 0 ( 8 ). 

2 . Serums from those with nontypable strains 
of group A beta hemolytic streptococcus, either 
alone or in combination with other groups of 
beta hemolytic streptococccus. 

3. Serums from children bearing typable 
strains of group A beta hemolytic streptococcus 
found at least once, either alone or in combi- 
nation with other groups of beta hemolytic 
streptococcus. 

4. Serums from children from whom group 
C or group G beta hemolytic streptococcus, or 
both, were recovered. Some strains of these 
groups produce streptolysin O (8). 

In order to correlate and evaluate our bac- 
teriological and serologic findings, an anti- 
streptolysin O index (5) was established for 
each bacteriological category. The antistrepto- 
Jysin O titers were assigned numerical rank 
from 1 to 11, respectively. The index was cal- 
culated according to the following formula: 

Where R= numerical rank and S— number of samples 
for the particular rank : 

Antistreptolysin O index= 

(RiXSd-f (R.-X& 4 + ■ . ■ (RnX S11) 

Total samples per category 

Average peak titers were calculated for each 
of the four bacteriological categories and foi 
the total number of children studied. The peak 
titer for each child was the highest antistrepto- 
lysin O level obtained during the study. 

The antistreptolysin O index has the advan- 
tage of overcoming excessive weighting caused 
by small numbers of samples at high titer levels. 
Average antistreptolysin O titers are included 
for comparative purposes because average com- 
putations of titers are in common usage. 


Results 

Throat Culture Studies 
The groups and types of beta hemolytic strep- 
tococcus isolated from the throats of the clnl- 
d ren studied from October 1953 through i ay 
1954, together with a summary of the findings 
for February through May 1953 ( 4 ), are s town 
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tures isolated on each of the two media used 
during the 8 months of the study showed that 
had a single culture plate been used we would 
have failed to recover approximately one-third 
of the total beta hemolytic streptococci and 
one-third of the group A organisms isolated. 
Both media were found to be equally effective 
in the isolation of beta hemolytic streptococci 
and of group A organisms. Present studies are 
being conducted to determine the effect of 
streaking the initial swabs on three plates. 

Numbers of colonies of beta hemolytic strep- 
tococcus present on initial plates were recorded. 
Approximately one-fifth of all children with 
group A organisms recovered from their throats 
yielded more than 10 colonies on at least one 


of the 2 initial plates; four-fifths had under 
10 colonies. 

Some strains that showed alpha hemolysis on 
initial surface plating were found to give beta 
hemolysis on subsurface culturing. The fail- 
ure of these strains to produce streptolysin S 
probably explains the absence of surface beta 
hemolysis, which depends on the formation of 
this lysin. On the other hand, subsurface beta 
hemolysis, the criterion for classifying a beta 
hemolytic streptococcus, is due to the formation 
of the oxygen-labile streptolysin O ( 10 ) . 

Table 6 lists children from whom the differ- 
ent groups of beta hemolytic streptococcus were 
isolated, according to the number of throat 
specimens cultured for each child. Higher 


Table 3. School distribution of group A beta hemolytic streptococcus, October 1953— May 1954, 

Miami, Fla. 


School 

Average 

number 

of 

children 

studied 

Children with 
group A 

Total 

number 

of 

cultures 

taken 

Total group A 
isolates 

Number 

| Percent 

Number 

Percent 

K . 

148.4 

54 

36.4 

Spill 

98 

8.3 

C 

77.3 

25 

32.3 


50 

i 8. 1 

D 

125. 5 

47 

37.5 


77 

7. 7 

Total 

351. 1 

i 126 

1 35. 9 

2, S09 

225 

8.0 


1 In 7 °f these children, changes in types or typability occurred, making a total of 133 different strains of group 
A beta hemolytic streptococcus isolated (37.9 percent). 


Table 4. Types of group A beta hemolytic streptococcus isolated from 2,809 throat cultures in 417 
children over an 8-month period, October 1953-May 1954, and comparison with February— 
May 1953, Miami, Fla. 


Month 


Oct. 1953 
Nov. 1953. 
Dec. 1953- 
Jan. 1954. _ 
Deb. 1954- 
Mar. 1954. 
Apr. 1954.. 
May 1954- 


Total 

Summary Feb.-May 1953. 


Typable group A new isolates (1st time) 


11 


10 


12 23 


2 

2 

2 

13 

3 

1 


14 


25 


23 31 


33 


‘1 


44 


Total 


2 

10 

2 

3 
7 
5 

12 

4 


2 45 


26 


Subsequent typable group A 
isolates 


12 28 Total 


12 


l Includes 1 case of double infection with nontypable group A as second organism 
- Includes from table 2: At; At + Ao; At (change to group A); and At (type cha 


change). 
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Table 2. 


- T SggguT ! *g» s i" 4.7 


-Month 


Oct. 1953. 

Nov. 1953.. 

Doc. 1953.. 

Jan. 195-1 
Neb. 1954..”'" 

Mar. 1954 

Apr. 1954.. 

-May 1954 ””I 

Total 

Average per niontli 



Oct. 1953... 

Nov. 1953 

Dec. 1953 

Jan. 1954 

Neb. 1954. 

Mar. 1954 

Apr. 1954 , , . 

-May 1954 -| 1 j 1 

Total 

Average per month.' 

! i I I I'— j”' -| j I — j 

■ The 45 typable w«: in these hem °' ytiC stre P tococcus - 


1953. Although type 12 predominated durum 
the 8-month study and occurred in 26 instances" 
types 1 and 4 also were found frequently, type 
1 in 17 and type 4 in 13 cases. 

In 60 children, group A organisms were re- 
covered 2 to 7 times during the 8-month period 
(table 5). Both typable and nontypable or- 
ganisms were isolated from 8 children. In 8 
other children, a strain of group B, C, F, or G 
beta hemolytic streptococcus was isolated, as 
well as a typable or nontypable strain of 
group A. 

Of the 58 children who had beta hemolytic 


streptococci in their throats during the pilot 
study, only 29 could be included in the 8-month 
study. Of these 29 children, 21 (72 percent) 
continued to show the piresence of beta he- 
molytic streptococci in their throats; 14 (48 
percent) maintained the same type or group of 
organism ; 5 had a different organism, and 2 had 
two different organisms. Eight were negative 
for beta hemolytic streptococcus. Fourteen of 
the twenty- four children with group A strep- 
tococcus in the first year continued to carry 
the same group of organisms in the second j’ear. 

A comparison of the number of positive cul- 
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percentages of positive cultures recovered from 
those children from whom smaller numbers of 
swabbings per child were taken may reflect ab- 
senteeism due to streptococcal throat infections. 
However, the numbers are too small within each 
category to be interpreted finally. 

Antistreptolysin 0 Studies 

Table 7 shows the antistreptolysin 0 titers 
in relation to bacteriological categories, and 
gives the average antistreptolysin O titer and 

Table 6. 


index for each bacteriological category. The 
antistreptolysin 0 index (4.6) of children with 
group A beta hemolytic streptococcus was ele- 
vated over the index (3.5) of children from 
whom no beta hemolytic streptococcus or only 
group B was recovered. Although children 
with typable strains of group A had a higher 
average antistreptolysin 0 titer than those with 
nontypable strains of group A, the antistrepto- 
lysin O index was the same for both. Children 
from whom groups C or G organisms, or both 


Relationship between number of cultures per child and frequency of recovery of various 
groups of beta hemolytic streptococcus 


Number of months specimens 
were taken 

Number 
of chil- 
dren 
cultured 

Total 

cultures 

Number 
of chil- 
dren 
negative 

Number of children positive by- 
number of months each child 
was positive 

Positive cultures 

1 

2 

3 

4 

5 

6 

7 

Number 

Percent 

Group A 

S 

212 

S9 

37 

2G 

10 

12 

13 

12 

1, 696 
623 
222 
130 
64 
36 
26 
12 

143 

57 

26 

16 

12 

12 

13 

12 

34 

19 

7 

5 

1 

20 

10 

4 

3 

3 

5 

3 

5 

3 

0 

2 

138 

48 

15 

17 

7 

0 

0 

0 

S. 1 
7. 7 
6.8 
13. 1 
10. 9 

7 






5... 

2 





4 





i HI ■■■ ■■■■■ 
























Total 









417 

2, 809 

291 

66 

40 

10 

5 

3 

m 

2 

225 

S. 0 

^ Group B 

212 

89 

37 

12 

1, 696 
623 
222 
36 

200 

88 

36 

11 

5 

1 

1 

1 

4 



3 




25 

1 

1. 5 
. 2 
2.7 
8. 3 

7 




G 







3 



m 




Total 







417 

2, 809 

402 

8 

4 

0 

3 




28 

1.0 

Group C 


" 


212 

89 

37 

1, 696 
623 
222 

190 

S7 

35 

15 

1 

2 

4 

1 

1 

1 2 




34 

3 

2 

2.0 

3.4 

5.4 

7 




6 ... 






Total 







417 

2, 809 

391 

18 

5 

1 

2 




39 

1.4 

Group P 

8... 




212 

1G 

1,696 

64 

210 

15 

2 

1 







2 

1 

. 1 
1. 6 

4__ 








Total 







417 

2, 809 

414 

3 







3 

. 1 

Group G 

O 





' 


212 

S9 

37 

16 

1, 696 
623 
222 
64 

203 

83 

34 

15 

‘7 

2 

T 

i 

2 
= 3 

0 






11 

14 

5 

1 

. G 
2. 2 
2.3 
1, 6 

7 

— 

All 


TT 

— 

4 

Total 

— 

— 

1 

— 

— 

417 2, S09 39S 

ii 

7 



, 

1 

31 

1. 1 




, 


•tonlSoS- 2 to h»v« stoup A organism, pin. orpamsms „t another proop 

crepeoST^M “ 1 “““ >« 

- Includes 1 such child as above. 
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Table 5. Sixty children with repeatedly positive throat It 
» 0el( , ber „ 53 _ Hiiy ]9HMjaB . ^ 


Case No. 


1019 

1620 

1022 

1620., 

1628— 

1640— 

1650- 

1660- 

1673- 

1675— 

1684- 

1685- 

1694— 

1695— 

1702- 

1703- 
1707— 
1709- 

1718.. . 

1742.. . 


1953 


Oct. 


1003. 

1006. 

1007.. 

1009. 

1024. 

1027. 

1033.. 1.” 

1055 

1063. 

1064.. 

1106.. 

1113. 

mo. ” 

1117. 

1124. 

1126 

1133.. 

1135.. . 

1140. 

1144.. 

1151. 

1109— 

1173.. 

1183.. 

1309.. . 

1314.. 

1315.. . -■ 

1317.. . 

1320.. . 

1334 

1344.. 

1357.. 

1360. 

1368.. . " 

1371.. . 

1373.. . 

1388 " 

1389 

1609 


'-'--'-'I Ao 


Aeg. 
Abs. 
A>g. 

v eg ‘ 

Aeg. 
A12 
Ao 

Abf." 

Neg. 

Aeg. 

Ao 

Aeg. 

Aog. 

Aeg. 

A GIT 

v *>' 

Ao 

Xeir 

Iscg. 

Aeg. 

xr 05 ' 

5®g- 

Aeg. 

Aeff. 

Aeg. 

Aeg. 

Ao 

Aeg. 

v Cg - 
A eg. 

Aeg. 

Aeg. 

Aeg. 

Aeg. 

Aeg. 

iVbs. 


, Aeg. 
Aeg. 
Neg. 
Aeg. 
Aeg. 
Ao 

XT 0g ’ 

A T eg. 

Aeg. 

Aeg. 

Aeg. 

Aeg. 

A T eg. 

Aeg. 

Ao 

Aeg. 

Aeg. 

Aeg. 

Aeg. 

Ao 


Ao 


Dec. 


Aeg. 
Aeg. 
Aeg. 

jV^rr 

Aeg. 
A12 
Aeg. 
A12 
Aeg. 
A r eg. 
Ao 
Ao 
Aeg. 
Ao 
Ne« 
Ao°" 
Aeg. 
Ao 

Xc ,T 
V °* 
Ao 

Abs. 
Aeg. 
Aeg. 
Aeg. 
Aeg. 
Aeg. 
A12 
F 

A T eg. 
A4 
Aeg. 

Ao 
A2S 
4o 
Ao 
Aeg. 

A3 

Aeg. 

Ao 

Ao 

A T eg. 

Aeg. 

Ao 

A T eg. 

B S ’ 

Ao 

Abs. 

Aeg. 

Aeg. 

Ao+G 

Aeg. 

A r eg. 

Ao-f - G 
Neg. 

Ao 

A T eg. 

Aeg. 

Ao 


Aeg. 
Aeg. 
Aeg. 
Aeg. 
A12 
A T eg. 
Aeg. 
A12 
Aeg 
Aeg 

Aeg 
Ao° 

Aeg. 

A eg*. 
Ae g . 
Neg. 

35 

Ao° 
Neg. 
Abs. 
Aeg. 
Ne g . 
Aeg. 
Aeg. 
Ao 
A12 
Ao 

§S§: 

Aeg. 

Aeg. 

Aeg. 

Ao 

Ao 

Aeg. 

A3 

Aeg. 

b' b - 

Ne<r 

Ao° 

A T eg. 

A12 

A T eg. 

Aeg. 

Ao 

A T eg. 

Neg. 

Aeg. 

Ao 

Aeg. 

Aeg. 

Aeg. 

Aeg. 

Neg. 

Aeg. 

Neg. 

Aeg. 


Jau. 


Feb. 


St 
St 

Neg. 
Al 2 

v eg - 
Neff. 

Aeg. 
Aeg. 
Aeg. 

v Cg ‘ 
Aeg. 

Ao 

Neg. 

Ao 

Ncir 

Ao° 

Ao 

Ao 

Ao 

A T eg. 

Neg. 

Aeg. 

A12 

Aeg. 

Aeg. 

Aeg. 

Ao 

A4 

A T eg. 

Aeg. 

A2S 

Aeg. 

Aeg. 

Ao 

A3 

Ao 

Aeg. 

Aeg. 

Aeg. 

Aeg. 

Neg. 

Neg. 

A12 

Aeg. 

Aeg. 

Aeg. 

Ao 

AI2+ Ao 
Neg. 

Ao 

Neg. 

Neg. I 

Neg. | 

Neg. | 

Ao I 

Aeg. 

Ao i 

Abs. 


Ao 

Abs. 

A33 + Ao 
A12 


1954 


JIar. 


A12 
A12 
Aeg. 
Ao 
Aeg. 
A4 
Ao 
A12 
C 

Ao” 

St 

Ao 
Ao 
Neg. 
A4 

35 : 

Ao 
Neg. 
Ao 

Ao 

35 

sr 

Abs. 
Aeg. 

Ao 

A3 

Neg. 

Aeg. 

Neg. 

Ao 
Ao 
Neg. 
Aeg. 
Aeg. 

Ao 
Neg. 

Ao 
Abs. 

Neg. 

Ao 
Aeg. 

Ao 
Abs. 

Aeg. 

Ao 
Abs. 

Aeg. 

Ao 
Abs. 


Aeg. 
Abs. 
Ao 
Abs. 
Neg. 
A12 
Neg. 
Ao 
Aeg. 

i 

I Frans. 
1 A12 
Aeg. 

— O 

Aeg. 

Trans. 

Abs. 

Aeg. 

Aeg. 

Neg. 

Aeg. 

Aeg. 

Abs. 

! Neg. 
Neg. 
Aeg. 

*. B 

Aeg. 

Neg. 

Ao 

Neg. 

Trans. 

Neg. 

Ao 


Apr. 


May 


Aeg. 

Ao 

Ao 

A12 

Neg. 

A12 

Ao 


Ao 
Ao 
Ao 
A12 
Aeg. 
A12 
C 


Ao 

Neg. 

Al 

Al 

Aeg. 

A4 

Al 

Al 

Al 

Al 


« 

Neg. 

1 Ao 

Al 

Al 

Aeg. 

1 Ao 

Neg. 

Neg. 

Neg. 

Neg. 

Aeg. 

Neg. 

Al 

Al 

Al 

Al 

A44 

Neg. 

Ao 

Ao 

Neg 

Neg. 


Ao 

A3 

Ao 

Neg. 

Abs. 

Neg. 

Ao 

Neg. 

Abs. 

Ao 

Neg. 

Neg. 

Neg. 

Ao 

Neg. 

Neg. 

Neg. 

Ao 

Ao 

Neg. 

Neg. 

Neg. 

Abs. 

Abs. 

Neg. 


Neg. 

Aeg. 

Neg. 

Ao 

Ao 


Ao 

Ao 

Neg. 

Neg. 

Trans. 


Neg. 
Ao 
Neg. 
Neg. 
Abs. 
Neg. 
Neg. 
Ao 
Ao 
Neg. 
Ao 
Neg. 
Neg. 
Ao 
Neg. 
Ao 
Ao 
Ao 
Neg. 
Neg. 
Ao 
C 

Neg. 

Neg. 

Ao 

Neg. 

Aeg. 


Neg. 
Neg. 
Ao 
Neg. 
Neg. 
Neg. 
Neg. 
Neg. 
Neg. 
Neg. 
Ao 
Neg. 
Neg. 
Ao 
Neg. 
Neg. 
Neg. 
Neg. 
Ao 
Aeg. 
Neg. 
Ao+C 
Ao 
Ao 
Ao 
Aeg. 
Neg. 


1 Withdrawn from study. 

Ao=nontypnble group A beta hemolytic streptococcus (ABHS) ; Al = typel- A3=tvpe3; A4=type4; A12= 

type 12; A28 = type 28; A33=type 33; and A44 = type 44 ABHS; B, C, F, and G each designates a beta hemolytic 
streptococcus group. 

Neg.=negative; Abs.=absent; Trans ^transferred. 
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schools in Dado Comity, Fla., further indicate 
that tins rate can be applied to the entire school 
population in the G- to 9-year age group. 

The streptococcal recovery rate must be con- 
sidered minimal since no throat swabs were 
taken from absentees and no data on therapeu- 
tic use of antibiotics were available. If many 
of the absences were due to streptococcal infec- 
tions, collection of throat swabs from these chil- 
dren during their absence might have yielded a 
higher recovery rate. 

Furthermore, the rate must be considered min- 
imal for other reasons. The technical impos- 
sibility of swabbing the faucial surfaces in their 
entirety resulted in the loss of some organisms. 
The use of dry swabs as well as the time re- 
quired to collect all specimens, return them to 
the laboratory, and plate them might have re- 
sulted in death of some streptococci. The 
mechanics of preparing streaked plates un- 
doubtedly led to some loss. Some organisms 
probably failed to survive after plating, while 
others, lacking in streptolysin S, did not cause 
surface hemolysis, and therefore these colonies 
might have escaped recognition. Subsurface 
plating initially would have demonstrated or- 
ganisms containing streptolysin O, but such a 
procedure was impractical in our study. 

Finally, our observation that the use of a 
single initial throat swab and plate would have 
caused the recovery rate to appear 25-35 percent 
lower than it actually was leads us to speculate 
that had third, fourth, or even more initial 
throat swabs and plates been used, the rate 
might have been higher. 

Despite these valid objections to accepting 
our recovery rate as a true index of incidence 
or prevalence, the figures observed provide ir- 
refutable evidence of the minimum frequency 
of occurrence of beta hemolytic streptococci. 

Before drawing any conclusions us to the sig- 
nificance of the presence of group A beta hemo- 
lytic streptococccus in such a large proportion 
of tire children studied, let us consider three 
possibilities regarding the host-organism rela- 
tionship in these cases. 

1. Is group A beta hemolytic streptococcus a 
harmless inhabitant of the throat with no sys- 
temic effect on the host? We cannot definitely 
answer this question as yet. Our studies thus 


far lead us to believe that in most cases this is 
not so. Antistreptolysin 0 determinations 
showed higher average titers and an increased 
percentage of high titers associated with the 
presence of group A beta hemolytic streptococ- 
cus, suggesting that the organisms found in the 
throat evolved a systemic response. School at- 
tendance records, observations at the time 
throat swabs were taken, and nurses’ followups 
indicated that about half of the children with 
positive cultures had respiratory illnesses 
(colds, “virus infections,” tonsillitis, bronchitis, 
pneumonia, ear infection) either immediately 
before, during, or after the time that their 
throat specimens were cultured. These records 
did not include data on therapy. 

2. Does the finding of group A beta hemolytic 
streptococcus reflect an infectious process (clin- 
ical or subclinical) ? If an elevation in anti- 
streptolysin O titer is indicative of previous 
clinical or subclinical streptococcal infection, 
our overall serologic findings would support 
this hypothesis. 

3. Does the finding of group A beta hemolytic 
streptococcus signify the postinfection carrier 
state? The postinfection carrier state may 
have existed in 24 of the 126 children from 
whom group A organisms were isolated. 
Streptococci were recovered from these 24 chil- 
dren during October 1953, the first month of the 
study, and we have no way of determining 
whether these were new isolates or whether they 
had persisted from previous months. In the 
remaining 102 children (26 percent) from 
whom streptococci were isolated for the first 
time after their throat cultures had been nega- 
tive for at least 1 month, we may exclude the 
postinfection carrier state. The persistence of 
streptococci in the throats of children over a 
period of months may reflect either a continuing 
infectious process or the postinfection carrier 
state. Our current studies, in which we are at- 
tempting to correlate more closely the serologic 
with the bacteriological findings, may clarify 
this point. 

It is significant that despite repeated recovery 
of beta hemolytic streptococci from then- 
throats, none of the children in the three schools 
studied developed active rheumatic fever, nor 
was there a single case of scarlet fever. 
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Table 7. Antistreptolysin O (ASO) tiferc nf oqa 

w mers of 996 seroms fake f _ 

category of child 1 dren ' by bacteriological 


Numerical rank 


A SO 
titer 


1 _. 

2 

3 :: 

4__ 

5.. 
G__ 

7.. 
8 __ 
9__ 
10 . 
11 . 


Total. 


125 

106 

250 

333 

500 

625 

833 


Number of children 

Average number serums per chilcL 


Titers of 1 GO or above 
Titers of 250 or above. 


Average ASO titer... 

4Xl ra S e peak ASO titer ‘ 
ASO index 


1 I 

Number 

Per- 

of sc- 

cent 

rums 


99 

1G. G 

157 

26. 3 

77 

12. 9 

75 

12. G 

72 

12. 1 

91 

15. 1 

13 

2. 2 

4 

• 7 

3 

. 5 

5 

. s 

i 

. 2 

597 

100. 0 

223 

2. 7 


117 

19. G 

2G 

4.4 

1 


Bacteriological category > 
II 


of se- 
rums 


Per- 

cent 


III 


Number 
of se- 
rums 


5 

oo 


28 

41 

38 

47 

17 

4 

0 

0 

0 


2. 5 
10. S 
13. 7 
20. 2 
19. 2 
23. 2 
8.4 
2.0 


Per- 

cent 


IV 


Number 
of se- 
rums 


5 

28 

8 

10 

16 

23 

6 
8 
4 
0 
1 


203 100. 0 


70 
2. 9 


109 


4. 6 
25. 7 

7. 3 
9.2 
14.7 
21. 1 

5. 5 
7. 3 
3. 7 


9 


1 

10 

23 

15 

10 

1G 

9 

1 

1 

1 

0 


Per- 

cent 


Total 

serums 


100 . 0 


34 

3.2 


87 


1. 1 

11.5 

26.5 

17.3 

11.5 

18.4 

10.4 
1. 1 
1. 1 
1. 1 


110 

217 

136 
141 

137 
177 
45 
17 
S 
li 

•i 


100.0 


29 

3.0 


996 


356 

2.S 


G8 

21 


33. 5 
10. 3 


SI 
97 
3. 5 


42 

19 


38.5 
17. 4 


2S 

12 


32.2 
13. 8 


- 2oa 
3 7S 


119 

134 

120 

134 

209 

13S 

4. 6 

4. 6 

4.4 


100 

119 

4.0 


A beta hemolytic streptococcus 'either ® tre P t ? C0CC ‘ °l' 6 r ° u P B only; II. cliildren with nontypable strains of group 
of group A beta hemolytic streptL^ccus aU °- her groups; IIL ohildren with typable strains 

with group^Cor groupG beta hemolytic streptococcus, or botS 0 "® ^ “ comblnation "' ith other groups; IV. children 

3 7.7 percent. 


groups, were isolated demonstrated approxi- 
mately the same average antistreptolysin O titer 
and index as those with nontypable group A 
streptococcus. Analysis of the peak antistrep- 
tolysin O titers indicated that the average peak 
was lowest in children from whom no beta hemo- 
lytic streptococci were isolated, higher in those 
with gioup C and group Cr or nontypable group 
A streptococcus, and highest in children with 
typable strains of group A organisms. 

The number and percentage of serums with 
titers of 166 and above, as well as those of 250 
and above, are also listed for each of the 4 
bacteriological categories. Where beta hemo- 
lytic streptococci were isolated, the percentage 
of high titers was greater than where these or- 
ganisms were not recovered. 


Discussion 

The present study confirms our preliminary 
impression (4) that the low incidence of rheu- 
matic fever, when diagnosed in conformity with 
J ones’ criteria (11), and of rheumatic heart dis- 
ease in Miami, Fla. (1), cannot be attributed to 
the infrequency of group A beta hemolytic 
streptococcus in this “tropical” climate. The 
finding of group A beta hemolytic streptococcus 
in the throats of 126 of the total of 417 children 
(30.2 percent) or 35.9 percent of the average 
monthly attendance figure of 351 children in 
three Miami schools during the S-month period, 
October 1953 through May 1954, demonstrates 
that those organisms were common in tin’s area. 
Additional studies now in progress in 000 chil- 
dren attending the first three grades in 36 other 
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Departmental Announcement 

Edmund Baxter has been appointed as the regional director of Re- 
gion III, Department of Health, Education, and Welfare, Charlottes- 
ville, Ya. 

Mr. Baxter has approximately 20 years of Government service, 
mostly with the Department of Health, Education, and Welfare and 
its predecessor agency. He has served for the past 3 years as con- 
sultant for special institutions in the Office of the Secretary. Prior to 
that, he was in charge of the program under which allotments of criti- 
cal materials were made to schools, colleges, hospitals, and welfare 
institutions. 

Dir. Baxter is a graduate in public administration of the University 
of Louisville. He served during World War II as a naval officer in the 
Pacific. 
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A number of investigators {12-16) have im- 
plicated group A, types 12 and 4, beta hemolytic 
streptococcus in the pathogenesis of glomeru- 
lonephritis. None of the children, in either our 
pilot or present study, from whom type 12 or 
type 4 group A beta hemolytic streptococcus 
was isolated, developed clinical glomerulone- 
phritis. The “nephri t ogen i ci ty ” of these strains 
is considered elsewhere (4, 17). The pre- 
dominance of type 12 in both of our studies 
indicates that this type was common in the 
schools studied and did not represent an isolated 
“epidemic’’ in February through May 1953, 
when it was the only type recovered. 

IVe are still investigating the significance of 
groups B, C, and G beta hemolytic streptoccocci 
in relationship to illness in Dade County. 
Groups C and G evoked at least one type of 
systemic response, as evidenced by the higher 
average antistreptolysin O titer of children 
harboring these groups of streptococci com- 
pared with that of children from whom no beta 
hemolytic streptococci or only group B strepto- 
cocci were recovered. 

When considered in terms of the rheumatic 
fever picture in Miami, Fla., our observations 
suggest that the low rate of the disease cannot 
be attributed to the following : 

1. Infrequency of group A beta hemolytic 
streptococcus. 

2. Difference in groups or types of beta hemo- 
lytic streptococci compared with those encoun- 
tered in other areas. 

3. Lack of immunological response of the 
host, as determined by antistreptolysin O titers. 

The answer probably lies “in some alteration 
in the pattern of the etiological relationship 
presumed to exist between group A beta hemo- 
lytic streptococci and rheumatic fever” (4) 
other than variations in incidence, frequency, 
or type of organisms. 

Variations in the virulence of the organism or 
differences in degree or pattern of the host's 
immunological response to the organism may 
be responsible for the low rheumatic fever rate 
in Dade County, Fla. Also to be considered in 
the pathogenesis of the disease is the possible 
role of a virus-streptococcal combination (IS). 
All of these factors probably are influenced by 
geography and climate. 


Summary 

1. Throat swabs were taken monthly hora 
October 1953 through May 1954 from 417 chil- 
dren in grades 1 and 2 in three schools in 
Miami, Fla. In all, 2,S09 pairs of throat swabs 
were collected, representing an average of 6.7 
swabs per child and 351 children per month. 

2. Group A beta hemolytic streptoccoceus 
was isolated from the throats of 126 (35.9 per- 
cent) of the children at least once during the 
S-nronth period. 

3. Nine types of group A beta hemolytic 
streptococcus were isolated; in order of fre- 
quency, these were types 12, 1, 4, 3, 28, 31, 33, 
23, and 44. 

4. One hundred eighty-nine children who par- 
ticipated in a pilot study (February through 
-May 1653 ) were carried over into the present 
program. Of these, 29 had harbored beta 
hemolytic streptococci in the pilot study. 
Twenty-one (72 percent) continued to carry 
streptococci in their throats; 14 (48 percent) 
had the same group of beta hemolytic strepto- 
coccus or the same type of group A organism. 

5. Sixty children harbored group A beta 
hemolytic streptococcus in their throats on move 
than one occasion during the 8-month study. 
Twenty-six of these children had participated in 
the pilot study ; 8 had been positive for group 
A organisms; an additional child had carried a 
nongroupable organism, 

6. The percentage of positive isolates was ap- 
proximately the same in the first graders as in 
the second graders. 

7. Antistreptolysin 0 titers of children with 
groups A, C, and G beta hemolytic strepto- 
coccus were higher than those of children from 
whom no beta hemolytic streptococci or onl; 


group B were recovered. 

8. The findings are discussed from the stair 
point of several possible types of host-orgamsn 


relationship. 

9. None of the children from whom group h 
aeta hemolytic streptococcus was isolate! ce 
reloped active rheumatic fever or scai et ea or 
lor was clinical glomerulonephritis no e 
imong any of the children, inchn mg 
Tom whom a strain of type 12 oi tyP® V, 

b beta hemolytic streptococcus was iSOiM™- 

10. The low rheumatic fever rate u - • 
ria., is discussed in view of these m => 
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shelter from the wind. When Anopheles enters 
a house, it nearly always enters from the lee- 
ward side. 

He learned that malaria mosquitoes avoid 
sunlight, rarely bite in the daytime, and then 
only in the shade. Their larvae are easily 
frightened and for long intervals remain hid- 
den under water. 

He noted that the puddles in hoofprmts of 
cows and horses were important producers of 
certain Anopheles species ; that green algae on 
water surfaces harbored larvae ; that some areas 
produced a species of Anopheles only at cer- 
tain times; that thousands of mosquitoes 
traveled from the swamps to human settlements 
each and every night ; and that the Anopheles 
seemed to know exactly where it wanted to go. 

He disproved the theory that anophelines 
were brought into towns by strong winds blow- 
ing from the marshes. When traps set in a 
vacant house failed to attract mosquitoes, 
LePrince and his men, by sleeping there, proved 
that it was the mosquitoes’ strong sense of smell 
and their liking for the odor of human per- 
spiration that brought them to their victims. 
He observed that some people were more at- 
tractive to Anopheles than others. 

He learned that mosquitoes were carried on 
the clothing of passengers who traveled for 
long distances in trains at night; that they 
would remain on a man’s coat during a stiff 
wind; that they gained entrance to screened 
dwellings by being carried in on dark clothing, 
where they rested undetected. 

Screening of dwellings in Gatun, Colon, 
Panama City, and elsewhere along the 40-mile 
stretch of the canal was carried out on a scale 
never before attempted anywhere. When Le- 
Prince ordered the headquarters of the Canal 
Commission screened, the architect, who was 
new to the tropics, joked about the fuss made 
over the screening and delayed following the 
order. A month later he was dead of yellow 
fever. 

LePrince not only faced indifferent coopera- 
tion. He was ridiculed. His destruction of 
Santa Ana Park in Panama City aroused 
public Hostility. Pie was called an insect chaser 
and a crackpot. But he permitted no obstacle 
to dampen his ardor for his task. 

ihe long-awaited details of the yellow fever 


and malaria campaigns were revealed to the 
world in 1910 when LePrince published “Mos- 
quito Control in Panama.” This report on 
what lie had learned in the Canal Zone and 
Havana was to remain a bible for mosquito 
control workers for many years. It is still a 
classic guide on environmental controls for cer- 
tain mosquito species. 

In the introduction to LePrince’s historic 
work, Dr. L. O. Howard, then chief of the Bu- 
reau of Entomology, United States Department 
of Agriculture, recalled a conversation with 
Gorgas and LePrince before they left for 
Panama. 

Howard had asked the general whether he 
would send specimens of all Panama mosquitoes 
to the bureau for naming. The genex’al re- 
plied : “I will assign Mr. LePrince to see that 
it is done.” Whereupon, LePrince remarked, 
“I will have to do it soon, Doctor, for in a year 
or so there will be no mosquitoes there.” 

Another anecdote about LePrince was sup- 
plied by the renowned Public Health Service 
epidemiologist, Dr. Leslie L. Lumsden. Lums- 
den told of sitting behind LePrince at a meeting 
where someone reading a paper on malaria was 
quoting liberally from LePrince’s book without 
attribution. Lumsden asked LePrince how he 
liked having his “stuff” used without credit. 
The old man’s eyes shone. “Just fine, because 
then I know he thinks it’s good.” 

LePrince was equally famous for his malaria 
successes in the United States. He continued 
his war against the mosquito from Public 
Health Service headquarters in Memphis. His 
brilliant achievements in the Caribbean had 
convinced the Service that malaria could he 
controlled economically in the continental 
United States. 

During World War I, LePrince had charge 
of malaria control in 2S Army and Navy in- 
stallations in the eastern and southeastern 
United States. His methods of mosquito con- 
trol resulted in a malaria rate in the Army 
during World War I that was less than 1 per- 
cent of the rate in the Spanish- American War. 
The control achieved by LePrince and other 
Service engineers in the postwar period antici- 
pated the industrial development of the south- 
ern States. 

The Public Health Service loaned LePrince 
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LePrince, Malaria Fighter 


W ITH HIS DEATH on February 10, 
1956, at tire age of SO in Memphis, Tenn., 
Col. Joseph Albert Augustin LePrince ended 
his long light against malaria and yellow fever. 
A Public Health Ser vice sanitary engineer 
since 191-1, he began his campaign against vec- 
tor mosquitoes in 1901, in Havana, as a civilian 
assistant to Maj. Gen. William Crawford Gor- 
gas. At a time when many still doubted the 
evidence adduced by Carlos Finlay, Dr. Walter 
Feed, Sir Ronald Ross, and others, LePrince 
insisted on all-out mosquito control. Thanks 
in large part to his pioneer services, malaria is 
no longer a disease of economic importance in 
the United States. 

On learning of the death of LePrince, Assist- 
ant Surgeon General Mark D. Hollis, chief en- 
gineer of the Public Health Service, said: 

“Joseph LePrince received many honors 
during his lifetime, but knowing him as I did, 

I am sure that his greatest pride came from the 
knowledge that his work helped to wipe out 
some of the deadliest scourges the world has 
ever known. He is a great and true inspiration 
to those who carry on his work today.” 

LePrince achieved international acclaim as 
the right-hand man of Gorgas in the control of 
tropical diseases in Cuba and the Panama Canal 
Zone while the canal was under construction. 
His name will be remembered in Mexico, Puerto 
Rico, and other parts of Central America as 
one who came to serve his fellow man and 
served him well. He was a practical humani- 
tarian who left the world deeply in his debt. 

Son of the man posthumously honored as the 
father of the motion picture, LePrince was 
born August 3, 1875, in Leeds, England. He 
came to this country at the age of 12. In 1901, 

3 years after his graduation from Columbia 


University with civil engineering and master’s 
degrees, he boarded ship for Havana, Cuba, on 
a 60-day assignment that was to last 11 years. 
President Theodore Roosevelt had given Gorgas 
full power to make the mosquito-infested island 
safe for our occupation forces after the Span- 
ish- American War. 


In Cuba, LePrince directed the actual work 
that changed Havana from a death trap of 
yellow fever to a tourist mecca. Within 3 
months, with 2 inspectors, and at a cost of less 
than $5,000, he eradicated yellow fever by elim- 
inating mosquito-producing sources. In the 
process, he conducted basic studies that were 
to serve generations to follow. 

From 1901 to 1914, LePrince, as chief sani- 
tary inspector of the Isthmian Canal Commis- 
sion and as public health officer in Panama, ap- 
plied his Cuban experience to rid the “Big 
Ditch” of tropical diseases. In an intensive 
14-month engineering campaign, he and his 
field men charted rainfall curves, traced water- 
courses, drained waterholes, converted marshes, 
removed jungles, and attacked propagation 
areas with oils and larvicides. At the same 
time, he was busy organizing fumigation 
brigades and trying to win the cooperation of 
householders and local authorities. 


L byproduct of the campaign was a senes 
arilliant ecologic experiments by LePrince 
:ho flight range and breeding habits of the 
quito which contributed to the virtual elim- 
,ion of the vector of yellow fever, Aedes 
tpti, and of the anophelines, carrier of the 
irial parasites. 

ePrince discovered that anopheline mosqm- 
will sometimes travel a mile though a bait 
is their usual flight. He found that 
dam Anopheles,” as he called Ins foe, see 
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Mosquitoes and Encephalitis 

in the 

Irrigated High Plains of Texas 

By FRED C. HARMSTON, B.S., GEORGE R. SHULTZ, B.C.E., 
RICHARD B. EADS, Ph.D., and GEORGE C. MENZIES, M.S. 


T HE OCCURRENCE of human and equine 
encephalitis in the High Plains of north- 
western Texas during 1940-50 and, particularly, 
the increased prevalence among humans in 1952 
aroused the interest of local, State, and Federal 
public health officials. The possible relation- 
ship between conditions associated with the ex- 
pansion of irrigation and the increase in en- 
cephalitis virus infections led to cooperative 
investigations in the Texas High Plains by the 
Public Health Service and the Texas State De- 
partment of Health during 1953-54. 

Irrigated cropland on the Texas High Plains 
increased from 250,000 acres in 1940, to 1,860,- 
000 acres in 1950 (1 ) . Deep wells are the prin- 
cipal source of irrigation water for this area; 
the efficient from municipal sewage treatment 
plants is also used in some localities. The spec- 
tacular expansion of irrigation has caused 


Mr. Harmslon, a biologist, and Mr. Shultz, a sani- 
tary engineer, are ivitk the Logan Field Station 
Section of the Communicable Disease Center, Public 
Health Service, Logan, Utah. Dr. Eads is in charge 
of the entomology section, bureau of laboratories, 
Texas State Department of Health, Austin. 

Mr. Menzies died in January 1956 of rabies, prob- 
ably contracted during the course of bat rabies in- 
vestigations. At the time of his death he was senior 
entomologist, entomology section, Texas State De- 
partment of Health. 


major changes in the population, in agricultural 
practices, and in the economy of the region. 

Records of the Texas State Department of 
Health and those of the Animal Disease and 
Parasite Research Branch, Agricultural Re- 
search Service, United States Department of 
Agriculture, show that cases of human and 
equine encephalitis were reported from irri- 
gated sections of the Texas High Plains during 
most years of the period 1940—54. Outbreaks 
of the disease in humans occurred in 1952 and 
1954, when 23 and 32 cases, respectively, were 
reported; 16 cases were reported in 1944 and 
11 in 1953. The reported equine cases ranged 
from 3 in 1942 to 26 in 1944 ; 25 cases were re- 
ported in 1952. 

Preliminary surveys were made in the vicin- 
ity of Lubbock and Plainview during the pe- 
riod August-October 1953 to obtain informa- 
tion on mosquito populations and the factors 
involved in their production. These surveys 
indicated that mosquito problems of public 
health significance occurred in the Texas High 
Plains and that the problems were related to 
both agricultural and municipal use and dis- 
posal of water. 

In 1954, detailed entomological-engineering 
investigations were conducted throughout tiro 
season in representative areas of the Texas High 
Plains to determine: (a) the kinds and relative 
abundance of adult mosquitoes in urban and 
rural localities; (b) the frequency with which 
mosquitoes were infected with encephalitis 
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to Mexico in 1923 to develop malaria control in 
the oil fields. In 1927 he directed malaria con- 
trol activities in the Mississippi River area for 
the American Red Cross. In 1935 ho became 
consultant on malaria control to the Tennessee 
Valley Authority. He was called back to the 
Caribbean area in 1938 to assist the Puerto 
Rican Government in a serious malaria out- 
break. In 1940, a year after his retirement 
from the Public Health Service, he helped solve 
malaria control problems resulting from the 
building of dams on the upper Mississippi 
River. 

As the world grew to appreciate his efforts, 
LePrince received many honors. He held the 
greatly prized Ross Medallion awarded by the 
London School of Tropical Medicine. lie re- 
ceived an honorary doctorate of science from 
Southwestern at Memphis in 1945. In 1951 the 
Rational Malaria Societies chose him to receive 
the first Joseph Augustin LePrince Award, 


named for him and bestowed on him because 
of his outstanding accomplishments in malaria 
control. 

LePrince died in the Public Health Service 
Hospital in Memphis. He is survived by his 
widow, the former Julia Mercedes Lluria, of 
Havana, and by his son, four daughters, five 
grandchildren, and one great-grandchild. 

LePrince closed his 1916 classic report with 
a prophetic statement, made in 1911 by James 
Bryce, Ambassador from England to the 
United States: 

“In modern times most of the events of 
liighest ultimate significance have been dis- 
coveries in the realms of nature or inventions 
in the realm of industry ; and their magnitude 
is seldom known at first. Little was said of the 
discovery that mosquitoes are the carriers of 
yellow fever and the intermittent fevers, yet 
what immense consequences are already seen 
to flow from the determination of that fact!” 


Training in Insect and Rodent Control 


Training courses in insect and rodent control 
are being offered in Atlanta, Georgia, during 
September, October, and November 1956, by 
the Training Branch of the Communicable 
Disease Center, Public Health Service. These 
courses are based on the extensive experience 
of the Communicable Disease Center in in- 
vestigations and operations in the vector con- 
trol field and are primarily for personnel of 
Federal, State, and local health departments. 
Training in both the laboratory and the field 
is included, designed to give a working knowl- 
edge of the control of insects and rodents af- 
fecting the health and well-being of man. 

A course in insect control, which gives prin- 
cipal attention to the control of mosquitoes, 
flies, and other insects occurring in and around 
homes and food-handling establishments, is 
scheduled for September 17-28, 1956. 

Training in rodent control, October 1-12, 


includes instruction in the control of domes- 
tic rodents and rodentborne diseases. 

A course covering mosquito control will be 
given November 5-9, 1956. 

A special advanced 2-week course in the 
biology and identification of arthropods of 
public health importance is scheduled for De- 
cember 10-21, 1956. This course, which uses 
the extensive insect collection of the Com- 
municable Disease Center, is particularly use- 
ful for entomologists and biologists and others 
interested in proper identification of arthro- 
pods of public health importance such as flies, 
fleas, ticks, and mosquitoes. 

Other courses in insect and rodent contro 
are scheduled for March, April, and May 1957. 

Interested persons should apply throug i 
their organizations to the Chief, Trainin D 
Branch, Communicable Disease Center, Pu 
Health Service, 50 Serenth Street Nfc, 
Atlanta 23, Ga. 
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'^ere sampled by means of standard New Jersey 
light traps. Eleven traps, 5 urban and 6 rural, 
were operated from dusk to dawn at Plainview, 
Abernathy, Hereford, Hale Center, and Kress. 

To determine the kinds and relative abun- 
dance of mosquitoes that attack man in the eve- 
ning, biting collections were made at weekly in- 
tervals from July 20 to October 12 near the light 
ti'ap sites in the town of Plainview and sur- 
rounding rural areas. The collections were 
made during 3 consecutive 15-minute periods be- 
ginning at sunset. Mosquitoes were caught by 
means of a billing tube or aspirator from the 
exposed legs of the collector. In contrast to the 
landing rate observations which are frequently 
made, these collections included only mosquitoes 
which had actually started to bite. 

To obtain mosquitoes for encephalitis virus 
recovery tests, females of Oulex tarsalis and 
other species were collected from diurnal rest- 
ing shelters in urban and rural areas of Hale, 
Lubbock, and Swisher Counties from June 22 
to October 26. The mosquitoes were collected 


with an aspirator and transferred to small bob- 
binet cages. They were held overnight and 
then shipped alive by air express to the State 
health department laboratory in Austin, Tex. 
The cages containing the live mosquitoes were 
enclosed in an insulated cardboai’d carton alone 
with two frozen gel units for cooling purposes. 
Shipping techniques were adapted from those 
described by Brennan and Mail (3). 

The mosquitoes invariably arrived at the 
laboratory in good condition after a 4-hour trip 
from Plainview. Upon arrival, they were 
anesthetized, identified, macerated, and sus- 
pended in buffered broth. The suspension was 
inoculated into infant mice, young adult mice, 
or day-old chicks. Suspicious material was in- 
oculated into guinea pigs from which blood 
specimens were taken 21 to 30 days later and 
tested by complement fixation for western 
equine, eastern equine, and St. Louis encepha- 
litis viruses. 

Detailed mosquito production studies were 
made between April 20 and October 20 on plots 
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viruses; (c) tlie specific conditions that resulted 
in mosquito production; and (cl) the causes and 
possible corrections of these conditions. 

The Texas High Plains 

The High Plains of Texas cover approxi- 
mate l} r 20,000 square miles in the northwestern 
part of the State. They extend southward from 
the Canadian Eiver Valley to the Pecos Eiver 
Valley, a distance of about 200 miles. The re- 
gion is bounded by an abrupt escarpment on all 
sides except the south, where it merges gradu- 
ally into the lower, eroded plains bordering the 
Pecos Eiver Valley. This vast tableland rises 
above the adjoining country by' heights ranging 
from 50 to 300 feet. Its elevation above mean 
sea level varies from about 4,400 feet in the 
nortlnvest to less than 3,000 feet in the south- 
east. The surface is flat to gently undulating, 
and has a generally uniform slope toward the 
east and southeast, averaging about 10 feet per 
mile. 

Numerous playas, a few low hummocks, and 
small stream valleys provide the only promi- 
nent natural land features. Of these, the un- 
drained natural depressions, or playas, are by 
far the most significant. The playas are scat- 
tered rather uniformly over the area, averaging 
about one per square mile. They range in size 


from less than 10 to more than 2,000 acres, and 
average 20 to 30 feet in depth. The playas are 
usually dry during the winter months but may 
be flooded during the growing season by surface 
runoff and irrigation waste water. 

The climate of the region is typically semi- 
arid, characterized by a dry atmosphere, hot 
summers, short, cold winters, and a large pro- 
portion of sunny days. The annual rainfall 
averages about 20 inches, with nearly three- 
fourths occurring during April through Sep- 
tember. Evaporation losses are estimated at 
99 percent of the average annual rainfall (2). 

The irrigated area within the Texas High 
Plains comprises nearly 15,000 square miles and 
extends approximately 140 miles south from 
Amarillo. The predominant soil types through- 
out the irrigated areas are fine sandy loams and 
clay loams, both of which readily absorb water 
and therefore afford good vertical drainage. 
These soils are very productive under irrigation. 
The principal field crops are grain sorghum, cot- 
ton, small grains, alfalfa, and pasture. Irri- 
gated truck crops, including potatoes, onions, 
and lettuce, are grown in some sections. 

Methods 

Between April 26 and October 2S, 1954, adult 
mosquito populations in urban and rural areas 


Table 1. Relative abundance of major mosquito species (females) in light trap collections, Texas 

High Plains, April 26-Ocfober 28, 1954 


Species 


Aedes nigromaculis 

Culex larsalis r - 

Psorophora signipcnnis. 

Psarophora discolor 

Aedes vcxans _ 

Culex quinquefascialus . 

Aedes dorsalis 

Other species 2 


Total number of specimens— 
Total number of trap-nights.. 


Percentage of total specimens collected 


Plain view 

Hereford 

Other localities 1 

AH locatio 

ns 

Urban 

Rural 

Urban 

Rural 

Urban 

Rural 

Urban 

Rural 

Total (11 

(1 trap) 

(4 traps) 

(1 trap) 

(1 trap) 

(3 traps) 

(1 trap) 

(5 traps) 

(0 traps) 


36 

46 

6 

10 

12 

45 

m 



26 

24 

76 

70 

59 

14 


99 

fB»wl 

13 

21 

7 

16 

8 

32 

y 


Hi 

9 

4 

<1 

1 

1 

4 


2 1 

! 3 

S 

3 

1 

<1 

1 

3 




2 

<1 

S 

1 

16 

<i 


■1 


5 

1 

<1 

<1 

2 

i 




1 

1 

1 

2 

i 

1 


i 


11, 047 

189, 675 

2, 911 

4, 895 

23, 364 

24, 616 

37, 322 

219, ISO 
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1, 269 

120 

402 

98 

130 

437 

S2 
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mosquito production studies were made in the 
following habitats associated with municipal 
sewage disposal: (a) the sewage lagoon at 
Abernathy, (5) the oxidation ponds at Peters- 
burg, and (a) the sewage polluted streams at 
Plainview and Tulia. 


Adult Mosquito Populations 

The relative abundance of the major mosquito 
species collected in 5 urban and 6 rural light 
traps is presented in table 1. A total of 256,508 
females, representing 16 species, was taken dur- 
ing 1,269 trap-nights from April 26 to October 
28. The average nightly collection of all species 
was 202 for all locations combined, 385 at Plain- 
view, 34 at Hereford, and 92 for the other four 
localities together. 

A total of 37,322 female mosquitoes was col- 
lected in the 5 urban traps. Of these, the pre- 
dominant species were G. tarsalis, 50 percent; 
Aedes nigromaoulis , 19 percent; Gulex quingue- 
fasciatus , 11 percent; and Psoropliora signi- 
pennis , 9 percent. Of 219,186 females taken in 
the 6 rural traps, A, nigroinaculis comprised 44 
percent; 0. tarsalis , 24 percent; and P. signi- 


Figure 2. Mosquito production by habitat and 
source of water, Plainview study area, Texas 
High Plains, 1954, 
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Figure 3. Mosquito production by habitat and 
source of water, Hereford study area, Texas 
High Plains, 1954. 
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pen n is, 22 percent. The average nightly col- 
lection of all species in the rural traps was 357, 
as compared with 57 in tire urban traps. The 
average collection per trap-night and the sea- 
sonal distribution of the major species for both 
urban and rural sites at Plainview and Here- 
ford (the two principal study areas) are shown 
by weekly periods in figure 1. 

The relative abundance of biting mosquitoes 
collected at weekly intervals on human hosts 
in the town of Plainview and in surrounding 
rural areas is shown in table 2. Of 2,404 mos- 
quitoes taken in 98 collecting .periods of 15 
minutes each, 0. tarsalis , the primary vector of 
western equine encephalitis, A. nigroinaculis , 
and Aedes vexans were the principal species 
at both rural and urban sites. At the rural 
sites, the average attack rate for all species com- 
bined was 34 mosquitoes per period, and at 
urban sites, 15 mosquitoes. Both A. nigro- 
marulis and A. vexans are severe pest mosquitoes 
and have been found naturally infected with 
western equine encephalitis (/ h 5 ) ; in the labo- 
ratory they have been found to be efficient 
vectors of encephalitis virus (6, 7) . 
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located in the vicinity of Plainview and Iiere- 
foid. These plots were generally representa- 
tive of irrigated areas in the Texas High Plains. 
At Plainview the study plots consisted of 22 
sections (one square mile each) , which included 
parts of the town and the surrounding agricul- 
tural area where diversified field crops were 
grown under irrigation. Sorghum and cotton 
were the principal crops and together com- 
prised 77 percent of the total irrigated area 
(9,095 acres) on the plots. The combined acre- 
age of alfalfa, small grains, pasture, corn, and 
Sudan grass accounted for the remaining 23 
percent of the irrigated area. A small amount 
of pastureland on these plots was irrigated 
with treated sewage ellluent. At Hereford the 
study plot included an area of approximately 6 
square miles in which field and truck crops were 
grown under intensive irrigation. Sorghum 
and small grains were grown on G3 percent of 
the total irrigated area (3,395 acres) on the 
study plot, and truck crops including potatoes, 
lettuce, and onions covered 34 percent. Small 
acreages of cotton and alfalfa were grown un- 
der irrigation on the remainder of the plot. 
The furrow method of irrigation was employed 
on S2 percent of the irrigated cropland on the 
Plainview plots and on 94 percent of the irri- 
gated acreage on the Hereford plot. Maps of 

Table 2. Relative abundance of mosquito 
species taken on human hosts within 45 min- 
utes after sunset in weekly biting collections 
near the light trap sites, Plainview, Tex., July 
20-October 12, 1954 


Species 

4 rural sites 1 

1 urban site 1 

Num- 

ber 

Per- 

cent 

Num- 

ber 

Per- 

cent 

Aedes nigromaculis 

626 

37 

92 

12 

Aedes vexans 

562 

34 

514 

69 

Culcx tarsalis 

357 

21 

100 

14 

Aedes dorsalis _ - 

38 

2 

20 

3 

Psorophora discolor __ — 

34 

2 

1 

<1 

Psorophora signipennis ... 

26 

2 

8 

1 

Anopheles punclipennis .. 

16 

i 

0 

0 

Culex erraticus 

5 

<i 

0 

0 

Culisela inornata — 

i 

<i 

3 

<1 

Culex erythrolhorax 

0 

0 

1 

<1 

Total 

1, 665 

100 

739 

100 


1 Forty-nine periods of 15 minutes. 


lab J* 3 : t Number female mosquitoes proc- 

H^hVl 0 - enc . epha !]‘ ,s virus isolations, Texas 
High Plains, June 22— October 26, 1954 


Species 

Counties from wliich 
collected 

Total 

Hale 

Lub- 

bock 

Swisher 

Culex quinquefascialus 

Culex tarsalis 

1, 625 
350 

0 

0 

1, 647 
590 
52 

42 

52 

375 

0 

i 

0 1 

1 

3, 324 
1,315 
52 

Anopheles punclipennis 

Anopheles pseudopuncti- 
vennis 



Total number of spec- 
imens 

1, 975 

1 

2, 331 

427 

4,733 

Total number of collec- 
tions 

14 

16 

4 

34 



the study plots were prepared showing the loca- 
tion and types of mosquito breeding places, 
location of wells and irrigation distribution 
systems, field boundaries, field acreages, crops, 
and methods and direction of irrigation. 

Potential mosquito breeding places were 
ar bit rarity classified into five types : playa lakes, 
surface pools, irrigation laterals, borrow pits 
and roadside ditches, and stream margins. All 
temporary water areas on the study plots were 
sampled for mature larvae and pupae following 
each flooding. The permanent and semiperma- 
nent water areas were sampled once each week. 
Each water area was sampled with a pint-size, 
white-enamel dipper; the number of dips taken 
was proportionate to the extent of the breeding 
area. When mature larvae were present, rep- 
resentative samples were collected for identifi- 
cation. During each inspection, the data ob- 
tained included: (a) the average number of 
fourth-instar larvae and pupae per dip, ty) an 
estimate of the total water area, (o) an estimate 
of the breeding area, and (d) the source of 
water. 

In order to evaluate the relative mosquito 
production potential of the various habitats on 
the plots, production indexes were determmed 
by use of the following formula : 

Production index= (average number of fourth insta 
larvae and pupae per dip) X (breeding area in acres . 

In addition to the detailed investigations on 
the plots at Plainview and Hereford, weeKiy 


762 


Public Health Reports 



with only 13 percent for the Plainview area. 
Waste water from irrigated fields accounted 
for 45 percent of the total mosquito production. 

On the Plainview study plots, 36,510 larvae, 
comprising 12 species, were collected and iden- 
tified (fig. 4). The most abundant species 
were : C. tar sails, 44 percent ; A. nigromaculis , 
36 percent; P. signipennis, 6 percent; and A. 
vexans, 5 percent. Other species collected in 
smaller numbers included Aedes dorsalis , Aedes 
soUicitans, A. pse udop ui i a t ip ennis, A. pwncti- 
pemis, C. quinquefasdatus , Ouliseta inornata , 
Psorophora dliata, and Psorophora discolor. 
0. tarsalis was found in all types of habitats 
except irrigation laterals and was the predomi- 
nant species in playa lakes, surface pools on 
pastures irrigated with sewage effluent, and the 
margins of the sewage polluted creek. A. ni- 
gmnaoulis was common in all habitats except 
the margins of the sewage polluted creek. 

On the Hereford plot, 6,099 larvae, repre- 
senting 5 species, were collected and identified 
(fig. 5) . The principal species were : C. tarsalis , 
65 percent; A. nigromaculis, 22 percent ; and P. 
signipennis , 11 ‘percent. These species were 
found in all types of habitats. Small numbers 
of 0. inornata and P. discolor were also 
collected. 


Mosquito Production and Sewage Disposal 

Mosquito breeding occurred in all habitats 
associated with sewage disposal that were 
studied (table 4) . The playa used as a sewage 
lagoon at Abernathy was by far the most im- 
portant from the standpoint of total mosquito 
production. The entire flow of effluent from 
the Abernathy sewage treatment plant was 
often diverted for irrigation, which prevented 
the formation of a permanent lake in the playa. 
This resulted in marshy conditions in the playa 
which were very favorable for mosquito 
production. 

The oxidation ponds at Petersburg consisted 
of a series of cells constructed with steep banks. 
Prolific production of mosquitoes occurred in 
densely vegetated portions of cells which were 
only partially filled because of low flows of 
effluent. In the cells which operated at nor- 
mal level, mosquito production occurred only 
along the vegetated banks. The percentage of 
total water area that produced mosquitoes in 
the constructed ponds was much lower than for 
the natural playa at Abernathy. Mosquito pro- 
duction also occurred along the vegetated 
margins of the sewage polluted streams at 
Plainview and Tulia. 


Table 4. Larval mosquito data collected from habitats associated with municipal sewage disposal, 

Texas High Plains, April 20-October 29, 1954 


Collection data and species composition 

Sewage 
lagoon 
(playa) i 
[ Aber- 
nathy | 
1 

Sew age 
oxidation 
ponds Icon- , 
strueted) 
Petersburg ! 

Creek 
receiving 
Plaiivwew ! 
sewage 

Creek 

receiving 

Tuiia 

sewage 

Number of inspections 1 _ „ ... 

Total estimated water area inspected (acres), _ _ 
total estimated breeding area inspected (acres) . _ __ . 

Average number of fourth-instar larvae and pupae per dip. 
beasonal production index 2 . 

i 

i 

i 

! 

1 

Aedes dorsalis 

Aedes nigromaculis. . 

Ciuej; qumgucfasciatus .. 

Culcx tarsalis. _ j 

Culhcta inornata _ _ 

All other species 3 _ 

17 

37. 4 
13 0 
34. 0 
443 1 

27 

71 0 j 
I 3 i 
62 5 1 
SI 3 

1 

26 

17. 1 ! 

• 4 ! 
1. 7 

■ 7 i 

27 

12. 4 
1.9 
S. 2 
15 6 

j Percentas 

12 
17 i 
35 | 
32 ; 
3 

1 

;e by habitat c 

0 

<1 

03 

?5 

1 

<1 

if fourtli-ins 

0 

0 

0 

91 

0 

it 

tar larvae 

! o 

0 
33 

i 65 

<1 

1 

Total number of specimens identified - _ ^ 4, S12 i 

6.251 i 

| 153 

3, i 10 

i ' 


■ , Larval inspections made weekly when water was present, 3 Production inde\=(average number fourth— 
imU , vae a ? ci pupae per dip) X (breeding area in acres); seasonal production indev=summation of production 
muexea tor entire season 3 Includes ,1 vies sollicilans. Anopheles punctipcimw, and Psorophora signipennis. 


Vo1- TisJJo* ?■ August 1956 

300157 — 5C 4 


765 






Encephalitis Virus Isolations 

From June 22 to October 26, 4,733 female 
mosquitoes were collected and subsequently 
processed for encephalitis virus isolations 
(table 3). Included were 3,324 O. quinque- 
fasciatus in 17 pools, 1,315 G. tarsalis in 15 
pools, 52 Anopheles punctipe/inis in 6 pools, 
and 42 Anopheles pseudopunctipennis in 2 
pools. Western equine encephalitis virus was 
isolated from 4 pools of mosquitoes: 39 C. tar- 
salis collected in restrooms at the city park in 
Plain view, Hale County, June 29 ; 80 C. quin- 
quefasciatus collected in shrubbery and concrete 
pits at the sewage treatment plant, Lubbock, 
Lubbock County, July 27; 11S C. tarsalis col- 
lected at the same time and place as the G. quiti- 
quefasciatas; and 51 G. tarsalis collected from 
restrooms at the city park in Plainview, Sep- 
tember 7. 


Mosquito Production on Study Plots 

Data obtained from the Plainview study 
plots are summarized graphically according to 
type of habitats and source of water in figure 
2. According to seasonal production indexes, 
approximately three-fourths of all mosquito 
production on the plots occurred in playa lakes 


Figure 4. Species composition of mosquito 
larvae collected from various aquatic habitats, 
Plainview study area, Texas High Plains, 1 954. 
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Figure 5. Species composition of mosquito 
larvae collected from various aquatic habitats 
Hereford study area, Texas High Plains, 1954. 



on native grazing land. About 20 percent of 
the mosquito production occurred in surface 
pools on irrigated pastures; of this produc- 
tion, 95 percent was on the pasture irrigated 
with sewage effluent. The only other significant 
breeding places were borrow pits and ditches 
along roads, which produced 6 percent of the 
total. Waste and residual irrigation water ac- 
counted for 69 percent of all mosquito produc- 
tion on the Plainview plots, residual sewage 
effluent (on pasture) 18 percent, and surface 
runoff from local rains 13 percent. 

On the Hereford study plot, as in the Plain- 
view area, about three-fourths of the mosquito 
production during the season occurred in plaja 
lakes on native grazing land (fig. 3) . Boadside 
ditches and borrow pits accounted for 17 pei- 
cent of the mosquito production. Surface poo s 
on irrigated alfalfa fields and on native grazing 
land were the only other sources of mosquitoes 
on the plot, each producing 4 percent of the 
total. 

Surface runoff from local rains was t le pi in 
cipal source of water in habitats on the ei “ 
ford plot (fig. 3). It accounted for 55 percen 
of the seasonal production index, as compui 
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Surveys in two areas contribute additional evidence that no hazard 
of cumulative toxic fluorosis is associated ivith the use of fluoridated 
water containing 1 p.p.m . fluoride. Within 1 week, the concentra- 
tion of fluoride in the urine equaled that in the drinking water for 
adults. For children, the period of adjustment was considerably 
longer. 


Urinary Fluoride Levels Associated 
With Use of Fluoridated Waters 

By I. ZIPKIN, Ph.D., R. C. LIKINS, D.D.S., 

F. J. McCLURE, Ph.D., and A. C. STEERE, B.S. 


P REVIOUS studies have demonstrated a 
close correlation between the concentration 
of fluoride in the urine and the fluoride occur- 
ring naturally in drinking water (1, 2) . Only 
a limited quantity of data is available, however, 
concerning the urinary excretion of fluoride 
added to a municipal water supply {2-4). 


The authors are ivith the Laboratory of Oral and 
Biological Chemistry, National Institute of Dental 
Research, National Institutes of Health, Public 
Health Service. Dr. Zipkin is a biochemist ; Dr. 
Likins is a chemist; Dr. McClure, chief of the labora- 
tory, also is a biochemist; and Mrs. Steere is a 
biologist. 

John D. Rust and Frederick A. Bullock, formerly 
Kith the laboratory, assisted in collecting the speci- 
mens in Montgomery County, Md. Virginia L. 
DuBois, ivith the Epidemiology and Biometry Branch 
of the National Institute of Dental Research, assisted 
m arrangements for collection of the urine specimens 
in Grand Rapids, Mich. Dr. Albert L. Russell, chief 
of that branch, made the statistical analysis of por- 
tions of the data. 


Moreover, it was not determined in any of these 
studies how soon after beginning the regular 
ingestion of a fluoride water a stabilized equi- 
librium is attained, nor was any attempt made 
to investigate the rate of fluoride excretion in 
individuals of various ages. 

The present study was undertaken, therefore, 
to provide the following information with re- 
spect to fluoridated drinking waters: (a) the 
relation between the level of fluoride in the 
drinking water and the concentration of fluo- 
ride in the urine, (b) the time required after 
fluoridation for this relation to become stabil- 
ized, and ( c ) the effect of the age of the indi- 
vidual on the time required for establishment 
of this equilibrium. 

The advent of water fluoridation in Mont- 
gomery County, Md., in December 1951 made it 
possible to obtain such information. Addi- 
tional, preliminary information was available 
from Grand Rapids, Mich., where the urinary 
excretion of fluoride had been under observation 
since the start of water fluoridation in January 
1945. For comparison with the data from these 
two areas, the results of a survey in 194S in 
Aurora, HI., are presented. The drinking wu- 
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0 . tarsalis and 0 . quinquefasciatus were the 
predominant species in all habitats associated 
with municipal sewage disposal (table 4). 
These 2 species comprised 88 percent of over 
14,000 larvae collected from the 4 habitats. A. 
dorsalis and -4. nigroonaculis together com- 
prised more than one-fourth of over 4,800 larvae 
taken from the sewage lagoon at Abernathy. 

Summary and Conclusions 

Detailed studies during 1954 in representa- 
tive areas of the irrigated High Plains in Texas 
showed that Old ex tarsalis , the common enceph- 
alitis mosquito, was abundant from early 
June through September. It ranked second in 
the total number of female mosquitoes taken in 
light traps and was the most abundant species 
in larval collections. In biting collections on 
human hosts at Plainview, O. tarsalis ranked 
second at urban sites and third at rural sites. 
Culex quinquefasciatus was abundant during 
the latter part of the season in both urban and 
rural areas. It ranked third in the urban and 
sixth in the rural light trap collections. West- 
ern equine encephalitis virus was isolated from 
3 out of 15 pools of C. tarsalis, and from 1 out 
of 17 pools of G. quinquefasciatus. 

Aedes nigromaculis ranked first in the total 
number of female mosquitoes taken in light 
traps. It also ranked first in the rural and third 
in the urban biting collections. Aedes vexans 
ranked fifth in the total number of females 
taken in the light traps, but it ranked first in 
the urban and second in the rural biting col- 
lections. The abundance and widespread dis- 
tribution of C. tarsalis, O. quinquefasciatus , A. 
nigromaculis, and A. vexans, and the presence 
of encephalitis virus constitute a significant 
public health problem in the Texas High Plains. 

Playa lakes on native grazing land accounted 
for approximately three-fourths of the mos- 
quito production in the study areas. Surface 
pools and roadside ditches and borrow pits 
were also important sources of mosquitoes. 
Waste and residual irrigation water accounted 
for 87 percent of the total mosquito production 
at Plainview, and 45 percent at Hereford. 
Practically all of the remaining production was 
caused by surface runoff from local rains. 

Throughout the High Plains area, much of 


the water that collects in the playas is lost 
through evaporation and transpiration. This 
loss of water is vitally important to the economy 
of the region, because the underground reservoir 
is being lowered by pumpage for irrigation at 
a much greater rate than it is being replenished. 
Various methods of making beneficial use of 
the water that is now lost from the playas have 
been suggested, and several are being tested at 
the present time. These and other water con- 
servation measures should be evaluated from 
agricultural and mosquito control viewpoints. 
In this area, as in others, such viewpoints are 
likely to be served by the same methods. Where 
mosquito production cannot be eliminated by 
water conservation measures, chemical control 
will be necessary. 

Mosquito production associated with munici- 
pal sewage disposal is not as widespread as that 
caused by irrigation waste water and surface 
runoff ; however, this is a special problem for 
which both temporary and permanent control 
measures are needed. 
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10 collections, tlie subjects remained in their 
particular group relative to age and time of 
day. Approximately 10 specimens, 1 from each 
subject, were obtained for each of the 3G age- 
time groups. Equal volumes from these 10 
specimens were pooled to provide the sample 
for analysis. No consistent variations in fluo- 
ride content with the time of the day the speci- 
men was taken were observed ; therefore, only 
mean fluoride values for each age category are 
given in this report. In the lltli collection, 
tlie specimens were obtained without regard 
for the time of clay and were pooled for each 
age category to furnish four samples for 
analysis. 

In the Grand Rapids survey, spot urine speci- 
mens were obtained from male school children 
aged 6 through 17 years. Approximately 15 
spot specimens comprised each pool, and from 
1 to 4 pools were analyzed for each age group. 
Continuous residents furnished the specimens 
for the last three collection periods. This sur- 
vey, which was begun before the Montgomery 
County survey, did not parallel it in all details. 

Fluoride Concentrations in Urine 

The data on urinary fluoride concentrations 
for the Montgomery County residents are 
shown in table 2. Prior to fluoridation, the 
fluoride content of the specimens varied from 
0-2 to 0.3 p.p.m. As early as 1 week after 
fluoridation, it was evident that the children 


were responding quite differently from the 
adults. At the end of 1 week, the adults’ speci- 
mens contained 0.7 to 0.S p.p.m. fluoride. At 
the end of 6 weeks, they contained the expected 
1.0 p.p.m. fluoride {10). For these same peri- 
ods, the fluoride concentration in the urine 
specimens from the children averaged about 
half these concentrations, and, although the 
children varied in age from 5 to 14 years, the 
fluoride content was essentially uniform for all. 
As shown by the data for succeeding sampling 
periods, about 3 years elapsed before the speci- 
mens of the children reached 0.9 to 1.1 p.p.m. 
fluoride. 

In table 3, the ratio of urinary fluoride con- 
centration to water fluoride concentration in 
Montgomery County for each collection period 
following fluoridation is shown. These ratios 
illustrate the particularly striking difference be- 
tween the children and the adults during the 
first 2 years (#=8.82, P < 0.01). Equilibrium 
was reached by the adults after 1 week of fluori- 
dation, whereas approximately 3 years was re- 
quired for equilibrium to be reached by the 
children. 

The data on urinary excretion of fluoride for 
the Grand Rapids residents are shown in table 
4. The prefluoridation value of approximately 
0.2 p.p.m. fluoi'ide in the urine is consistent with 
the use of the original Grand Rapids water, 
which contained 0.1-0.2 p.p.m. fluoride. Ap- 
proximately 2 months after fluoridation was 
started, the fluoride content of the urine had 


Table 2. Fluoride concentration Ip.p.m.) in urine specimens, Montgomery County, Md. 1 


Time after fluori- 
dation 


0 week 

1 week 

2 weeks 

4 weeks. ] / 

6 weeks 

10 weeks 

20 weeks II'*” 

1 year, 17 weeks _ 

‘ Jvar, 40 weeks ... 

2 years, 4S weeks.. 
•J years, 24 weeks _. 


Date 


Dec. 15-29, 1951 

Jan. 3-5, 1952. 

Jan. 9-11, 1952 

Jan. 23-25, 1952 

Feb. 7-11, 1952 

Mar. 6-13, 1952 

Mav 14-23, 1952 

Apr. 23-2S, 1953 

Dec. 2-4, 1953 

Nov. 29-30, 1954 

May 13-20, 1955 


Age, in years 


0. 3 
. 3 
. 5 
. 4 
. 5 
. a 
. 7 
. S 
. 7 

1. 1 
. 9 


0 . 


0. 3 
. 0 
. 4 
. o 
. 6 
. 6 
. 5 
. S 
. S 

1 . 0 
. 9 


0. 3 
. 4 
. 5 
. 6 
. 6 
. 5 
. 6 
. S 
. 7 

1 . 1 
. 7 


Fluoridation was begun Dec. 2S, 1951. 


12 

__ 

13 

14 

Mean 

for 

5-14 

30-34 

35-39 

Mean 

for 

30-39 

0. 3 

0 . 2 

0 . 2 

0. 3 

0. 3 

0. 3 

0. 3 

. 2 

. 3 

. 4 

. 3 

. S 

. 7 

. S 

. 6 

. 6 

. 5 

. o 

. 9 

, 9 

. 9 

.6 

. 6 

. 6 

. o 

. 9 

. 9 

. 9 

. 5 

. 5 

. G 

. O 

1 . 0 

1 . 0 

1 . 0 

. 7 

. G 

. o 

. 6 

1 . 0 

1 . 0 

1 . 0 

. 6 

. G 

. 7 

. 6 

1 . 0 

. 8 

. 9 

. 8 

. S 

1 . 0 

. s 

1 . 2 

1 . 2 

1 . 2 

. 8 

. S 

. s 

. s 

I. 1 

1 . 1 

1 . 1 

. 9 

1 . 0 

1 . 0 

1 . 0 

1 . 2 

. 9 

1 . 1 

. 9 

1 . 0 

- 1 . 0 

. 9 

1 . 1 

. 9 

1 . 0 
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ter in Aurora lias contained approximately 1.0 
p.p.m. fluoride from natural sources since 
1895 (2). 


Spot Specimens vs. 24-Hour Samples 

The difficulties in obtaining 24-hour urine 
specimens in a study of this extent are obvious. 
Accordingly, spot specimens from a number of 
individuals were pooled in equal volumes to 
provide a sample for fluoride analysis. Early 
in the study, information was obtained regard- 
ing the relation of the fluoride content of spot 
specimens to that of the 24-hour total volume. 

During a 24-liour collection period, spot spec- 
imens were taken between 9 and 12 a. m., 2 and 
5 p. m., and 8 and 11 p. m., from 9 adult 
males who were drinking water containing 1.0 
p.p.m. fluoride provided as sodium fluosilicate. 
These samples, as were all samples in the study, 
were alkalized with calcium oxide prior to 
evaporation and ashing and analyzed for fluo- 
ride according to standard procedures (o, 6). 
The results are shown in table 1. 

The fluoride concentration in a single spot 
specimen may vary considerably from that in 
the 24-hour sample. However, according to the 
t test, the mean concentrations for the 3 spot 
specimens from the 9 men (0.9 p.p.m., 1.0 
p.p.m., and 1.1 p.p.m.) did not vary signifi- 
cantly from the mean fluoride concentration of 
0.9 p.p.m. for the 24-hour samples. 

Table 1. Fluoride concentration (p.p.m.) in spot 

and 24-hour urine specimens, Montgomery 


County, Md. 


Spot specimens 

Mean 

of 

24-hour 

Subject 

9-12 
a. in. 

2-5 

p. m. 

s-ll 

p. m. 

spot 

speci- 

mens 

speci- 
men 1 

A 

0. 3 

0. 5 

0. 5 

0. 4 

0. G 

B 

. 4 

. 5 

. 5 

. 5 

. 5 

o 

1. 5 

1. 1 

1. 3 

1. 3 

1. 1 
1. 0 
. 8 
1. 2 

D 

1. 2 

1. 3 

. 8 

1. 1 

E 

. 8 

. 9 

. s 

. 8 

F 

. 0 

1. 5 

2. 0 

1. 4 

G 

1. 5 

. 8 

1. 5 

1. 2 

. 6 

H 

. 8 

. 9 

. 9 

. 9 

1. 3 

I 

1. 1 

1. 5 

1. 4 


Mean — 

. 9 

1. 0 

1. 1 

1. 0 

. 9 


l Corrected for spot specimen analysis. 


These results apply to exposure to 1.0 p,p.m. 
fluoride in the drinking water. They agree very 
well with the data obtained by Largent and 
Ferneau for other levels of fluoride (7). It 
appears, therefore, that the fluoride concentra- 
tion of pooled urine specimens for a group of 
individuals reflects reasonably well the average 
fluoride concentration in 24-bour specimens. 

Fluoridation of the Drinking Water 

Beginning December 28, 1951, the drinking 
water of Montgomery County, Md., has been 
fluoridated to approximately 1.0 p.p.m. fluoride 
by the addition of sodium fluosilicate. The 
water supplying tills area is obtained from the 
northwest branch of the Anacostia Eiver ( S ). 
Water samples taken at widely scattered points 
in the study area for 10-day periods at the time 
of the urine collections showed approximately 
1.0 p.p.m. fluoride after an initial adjustment 
period lasting 2 to 4 weeks. 

The communal water of Grand Kapids, 
Mich., which is obtained from Lake Michigan, 
has been fluoridated for more than 10 years 
with sodium fluoride. The fluoride content has 
been maintained at a relatively constant level 
of 1. 0-1.1 p.p.m. (9). 


ampling Procedures 

The subjects studied in Montgomery County 
vere male school children and male adults w 10 
iad had no exposure to a fluoride-containing 
[rinking water before the start of fluoridation 
nd who were in continuous residence tliere- 
f ter. Nine age categories, as shown m tan 
, were represented. At the start o t le s u > 
be subjects in each age categoiy weie fj 1 
ato four groups according to the time of day 
lie specimen was obtained. The same subjects 
•ere followed throughout the course of me 
tudy. For the age category 5- W 11 ^’ 

collection periods were 8:30 to ■ • ■' 

0:30 a.m.to lp .m.;lto2p.in ; and2to3 

. m. For the age categories 30-34 and , 
ie first 2 collection periods ^ £econ(1 

5 for the younger age groups, a 
were : 1 to 3 p. m. and 3 to u p- m- ^ 

Eleven coflections * first 

i g a period of about ay* yen - 
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is clearly shown by the data for the adults in 
Montgomery County. As early as 1 week after 
fluoridation, the fluoride concentration of the 
urine was approximately that of the drinking 
water. 

There is some indication that the period of 
adjustment was somewhat shorter for the chil- 
dren of Montgomery County than for those of 
Grand Rapids. The suggested difference in the 
two areas cannot reasonably be ascribed to a 
difference in the fluoridating agents, as it has 
been shown in studies with the white rat that 
sodium fluoride and sodium fluosilicate have 
similar metabolic effects (13, 14) • It is possible 
that the variation in sampling procedures was 
at least partly responsible for the seeming dif- 
ference. It is also possible that the difference 
was due partly to the quantity of water ingested. 
Water consumption, and thus total fluoride in- 
gested, may have been higher in Montgomery 
County, owing to the consistently higher mean 
monthly temperature in that area than in Grand 
Rapids. The temperature difference averages 
about 10 degrees throughout the year, according 
to information from the United States Weather 
Bureau. It is significant that in both Mont- 
gomery County and Grand Rapids the children 
reached the same state of apparently stabilized 
equilibrium between urinary fluoride concentra- 
tion and water fluoride concentration as the 
adults in Montgomery County, even though they 
required a somewhat longer period of time. 

Speculation as to the reasons for the appar- 
ently different response of the children and the 
adults must turn largely to the possibility of 
basic differences in fluoride metabolism reflected 
in the skeletal retention of fluoride. The rapid 
attainment of equilibrium in adults suggests cer- 
tain limitations in the capacity of mature bone 
to deposit fluoride. In tliis connection it may be 
noted that the mature rat, without prior ex- 
posure to fluoride, stored considerably less fluo- 
ride in bones and teeth than did the young 
growing rat, although they ingested equal 
amounts of fluoride in their drinking water 
(15). Decreasing amounts of fluoride were 
stored by rats as the rate of growth diminished, 
and at maturity a relatively constant level of 
skeletal fluoride was attained. On the basis of 
these experimental data, it would seem reason- 


able for adults to excrete more fluoride than 
children and hence reach an apparent equilib- 
rium between the concentration of urinary fluo- 
ride and water fluoride at an earlier date. The 
data of the present study thus lend support to 
the proposition that the retention of fluoride 
by bone is influenced by its state of maturity. 

The length of time required for the children 
to reach a relatively constant concentration of 
urinary fluoride suggests some elevation in the 
fluoride deposited in the skeletal tissues during 
this adjustment period. However, this increase 
in retained fluoride would seem to be very small. 
The urine during the adjustment period con- 
tained 0.5-0.6 p.p.m. fluoride, providing for 
the elimination of substantial quantities of the 
waterborne fluoride. It has been shown that 
no adverse effects on the growth and develop- 
ment of the carpal bones accompany tbe con- 
tinuous use of natural fluoride drinking water 
containing approximately 3.0 p.p.m. or more of 
fluoride (13). In addition, examinations of 
children after 10 years of use of a water supply 
containing 1.2 p.p.m. fluoride added as sodium 
fluoride failed to reveal anything unusual with 
respect to the blood, urine, height, or weight; 
and roentgenographic studies on the hand, 
wrist, knees, and lumbar spine of these children 
showed normal development (17). These ob- 
servations support the conclusion that whatever 
this increase in the retention of skeletal fluoride 
by these younger age groups may have been, it 
was not a health hazard. 

Summary 

The concentration of fluoride in the urine 
was determined in individuals of different ages 
who were drinking water fluoridated to ap- 
proximately 1.0 p.p.m. fluoride with sodium 
fluosilicate (Montgomery Comity, Md.) or 
with sodium fluoride (Grand Rapids, Mich.). 

In adults (Montgomery County) , the water 
fluoride and urinary fluoride concentrations 
became approximately equal within 1 week 
after the introduction of the fluoridated water. 
In school children aged 5 through 14 years 
(Montgomery County) and G through 17 years 
(Grand Rapids), a considerably longer period 
of time (approximately 3 and 5 years respec- 
tively) elapsed before the concentration of 
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Table 3. Ratio of urinary fluoride to water 
fluoride, Montgomery County, Md. 


Time after fluoridation 

Fluoride in 
water at 
tap 

(p.p.m.) 

Urinary fluoride/ 
water fluoride 
ratio, by age 
group 

5-1-1 

30-39 

1 week 

0. 7 

0.-1 

1. 1 

2 weeks 

. S 

. 0 

1. 1 

4 weeks 

1.0 

. 5 

.9 

0 weeks 

. 9 

. 0 

1. 1 

10 weeks 

1. 0 

. 6 

I. 0 

20 weeks 

1. 0 

.6 

. 9 

1 rear, 17 weeks 

1. 0 

. S 

1. 2 

1 vear, *19 weeks 

1. 0 

. s 

1. 1 

2 vears, 48 weeks 

1. 2 

. s 

. 9 

3 vears, 24 weeks 

. 9 

1. 0 

1. 1 


increased to 0.6 p.p.m. Approximately 5 years 
after the start of fluoridation, some of the 
school pupils were excreting 1.0 p.p.m. fluoride 
(ages 6, 7, and 17). In the final three collec- 
tions in Grand Rapids (1052, 1951, and 1955), 
the excretion of fluoride averaged 1.0 p.p.m. for* 
all age groups. The ratios of urinary fluoride 
to water fluoride would be the same as the mean 
urinary fluoride values, since the fluoride con- 
tent of the water has been kept at a practically 
constant level of 1 p.p.m. 

The 1918 survey in Aurora, 111., provides the 
most recent data for that city. The fluoride 
content of urine specimens from boys aged S 
through 17 years varied from 0.S to 1.0 p.p.m. 
and averaged 0.9 p.p.m. All age groups showed 
approximately the same fluoride concentrations. 
It remains speculative as to when these subjects 
arrived at this apparently stabilized relation 


between fluoride in the urine and fluoride oc- 
curring naturally in the drinking water. Simi- 
lar data pertaining to the urinary excretion of 
fluoride in Aurora residents are presented 
elsewhere {10). 

Discussion 

Efficient elimination of fluoride by urinary 
excretion has been demonstrated in several clin- 
ical and experimental studies (2, 3, 4, 10-12), 
and is now considered one of the main deterrents 
to the accumulation of a toxic amount of fluo- 
ride in the body tissues. It has been shown 
also that fluoride is eliminated with equal 
facility by persons drinking naturally flu- 
oridated water {1,10-12) and by those drinking 
artificially fluoridated water {3 , ,)). 

The surveys in Montgomery County and 
Grand Rapids demonstrated a similar high level 
of efficiency in the urinary elimination of flu- 
oride added to the drinking water as sodium 
fluosilicate or sodium fluoride. The findings 
confirm the results of previous studies, which 
showed that approximately 1.0 p.p.m. fluoride 
is found in the urine when fluoride is ingested 
in drinking water containing 1.0 p.p.m. from 
natural sources {10) or added as sodium fluoride 
{3, 4) . The findings are regarded as evidence 
that no hazard of cumulative toxic fluorosis is 
associated with the use of fluoridated water con- 
taining 1.0 p.p.m. fluoride. 

An important consideration pertaining to 
water fluoridation is the time required foi a 
stabilized equilibrium between water fluoride 
and urinary fluoride to be reached. That t ie 
period of adjustment can be remarkably short 


Table 4. Fluoride concentration (p.p.m.) in urine specimens, Grand Rapids, Mich. 


Time after fluorida- 
tion 


0 weeks 
7 weeks. 
3 years, 

3 years, 

4 years, 
7 years, 
0 years, 
10 vears 


18 weeks 

43 weeks 

43 weeks 

37 weeks 

17 weeks 

19 weeks — 


Date 


Jan. 

.Afar. 

Alay 

Nov. 

Nov. 

Sept. 

Mav 

Mav 


17-18, 1945 

G-S, 1945 

20-21, 194S 

15-17, 1918 

15-17, 1949 

30-Oct. 7, 1952- . 

13-14, 1954 

25-26, 1955 


Age, in years 


6 

7 

s 

9 

10 



1 



0. 6 

6. 6 

6. 5 

0. 7 

0. 8 

. 7 

. s 

. 6 

♦ 7 1 

. 6 



. 7 


. S 

1. 0 

1. 0 

. 6 

. 6 

. s 

. s 

1. 0 

. 8 

. 9 

. s 

1. 0 

. s 

. 8 

1. 0 

1. 0 

. 9 

. 9 

. 9 

. 8 

i. o : 


11 


0 . 6 
7 


12 13 


, 0 . 1 
. 7 
. G 
. S 
. 8 
1. 3 
. S 
1 . 1 


0 . 1 
. 7 
. 7 


14 

15 

— 

— 

0.2 

0. 1 

. 6 

. 6 

. 7 

. 8 

. S 



. 0 

. G 

.9 

1. 1 

1. 0 

1.0 

.9 

. 9 


16 


0.2 
.7 
.8 
. 7 
.6 


17 Mean 


0.3 
, 7 
, 7 


9 M 


0.2 
.fi 
. 7 

.s 
. 8 
1.0 
9 

1.0 


1 Fluoridation was begun Jan. 25, 1945. 
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Last year’s outbreaks of salmonellosis in Philadelphia reemphasize 
the need for vigilant health department supervision of food processing 
and distribution practices. 


Smoked Fish as a Vehicle 
of Salmonellosis 

By I. OLITZKY, Ph.D., A. M. PERR1, M.D., M.P.H., 

M. A. SHIFFMAN, D.V.M., M.P.H,, and M. WERRIN, V.M.D. 


D URING the 1955 Memorial Day weekend, 
May 2S-30, there occurred in Philadel- 
phia three outbreaks of gastroenteritis in which 
smoked fish was the vehicle for the transmis- 
sion of Salmonella organisms. The events pre- 
ceding and including the outbreaks have the 
elements of a classic picture of Salmonella food 
infection. 

To those concerned with the public health 
aspects of food production, distribution, and 
consumption, it has long been apparent that 
delicatessen foods are always potential vehicles 
for bacterial intoxications and infections. The 
factors supporting this potential are : The foods 
are generally consumed without further cook- 
ing, and some processors and many distributors 
and consumers disregard their perishable 
nature. 

More than a decade ago, Kleeman, F rant, 
and Abrahamson ( 1 ) reported in detail two 
outbreaks in New York City of food poison- 


All four authors are associated with the Philadelphia 
Department of Public Health, Dr. Olitzky as princi- 
pal bacteriologist and assistant chief, public health 
laboratory section, and his colleagues as chiefs of 
their respective sections: Dr. Perri, communicable 
disease control; Dr. Shiffman, milk and food sani- 
tation; and Dr. IF crrin, veterinary public health. 


ing associated with smoked fish. These events 
led to changes in the New York City Code with 
respect to the production and distribution of 
smoked fish products (#). One of the out- 
breaks affected 47 persons in 18 families and 
resulted in 2 deaths. The investigation of the 
food plant where it occurred revealed the fol- 
lowing epidemiological chain, quite similar to 
that observed in Philadelphia. 

Fish in the plant were contaminated with 
Salmonella typhimwium , apparently conveyed 
by sewage in the washing, soaking, and brining 
vats. 

The process of salting and smoking the fish 
was not drastic enough to destroy the patho- 
gens. 

The lack of refrigeration throughout the 
entire food distribution system provided al- 
most ideal temperatures for bacterial growth. 

Smoked Fish 

The annual processing and consumption of 
smoked fish in the United States — of kippered 
salmon, smoked sablefish, smoked whitefish, 
smoked carp, lox, and similar products — 
amount to millions of pounds. Even with 
this volume, the methods of processing have 
not been touched by technological advances, 
partly because, perhaps, many of the process- 
ing plants are small businesses, family-owned. 



fluoride in the urine reached that in the drink- 
ing water. 

The difference in the response of adults and 
children during the initial period of exposure 
to a fluoridated drinking water suggests that 
the maturity of human skeletal tissue influences 
its capacity to retain fluoride. 

The results of the study do not suggest any 
essential difference in urinary elimination of 
fluoride ingested in naturally fluoridated drink- 
ing water and the elimination of fluoride in- 
gested in drinking water fluoridated with 
either sodium fluoride or sodium fluosilicate. 

The findings are regarded as evidence that 
no hazard of cumulative toxic fluorosis is asso- 
ciated with the use of a drinking water fluori- 
dated to contain 1 p.p.m. fluoride. 
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Table 1. Cases of salmonellosis in the 
Philadelphia outbreaks, 1955 


Case 

Sex 

1 

Age 

Incuba- 

tion 

period 

(hours) 

Dates of positive 
stool cultures 

First 

Last 


W family: Food eaten May 28, 0 p. m. 

1 

Male 

) 

0 

12 

July 2 

July 2 

2 

Female. .. 

3 

12 

do 

Do. 

3 

— .do 

2!) 

12 

(b 


4 

Male 

32 

(-) 









S family 

: Food eaten May 29, 10 a. in. 

5 

Female 

2 

47 

Sept. 9 

Sept. 9 

6 

...do 

30 

( J ) 

June 10 

July 14 

7 

Male 

3(1 

( J ) 

do 

June 10 

8 

—do 

7 

w 

June 16 

July 14 

9»... 

Female 

OD 

9 

do 

June 16 


Buffet supper: Food eaten May 29, 

3 p. m. 

10... 

Female 

37 

9 

JIllv 1 

July 15 

11... 

Male 

50 

(-) 

w 

(*) 

12... 

---do 

30 

12 

June 15 

June 15 

13... 

Female 

25 

( J ) 

do 

Do. 

14... 

Male 

32 

24 

June 9 

June 9 

15... 

---do 

5 

24 

do 

Aug. 1 

16... 

---do 

53 

20 

(>) 


17... 

Female 

49 

20 

i 1 ) 


18... 

Male 

32 

24 

July 1 

July 1 
(') 

13— 

Female 

26 

24 

(*) 

20... 

Male 

5S 

24 

(*) 

d) 

21... 

Female 

46 

39 

June 14 

June 14 

22... 

Male 

1 40 

1 

89 

June 8 

June S 


Carrier: Food source unknown 

23 s __ 

Female 

] 30 

9 

June 10 

June 10 


Ko cultures made. - Iso illness. 3 Grandmother 
who took care of grandchild (case o) became ill on 
June 10. 4 Mo positnes. 5 Carrier found at plant A 

was ill on May 0. 

eggs, blintzes, sour cream, noodle pudding, and 
ginger ale. The smoked fish products were 
eaten by 13 people. Eleven of them became ill. 

The case histories revealed that the incuba- 
tion periods ranged from 9 hours to S9 hours 
with a mean of '26 hours. 

Case 10 became ill on May 30 at 3 a. m. and 
had severe abdominal cramps, vomiting, and 
diarrhea. Case 12 became ill at 6 a. m. and had 
similar symptoms and chills as well. Case 13, 
wife of case T2, ate some of the food but was not 


ill. Case 11, husband of case 10, also remained 
asymptomatic after partaking of the food, 

Eight persons, cases 14-21, became ill 24 
hours after the supper. All 8 had symptoms 
of severe diarrhea and abdominal pain, and 1, 
the hostess (case 21), was hospitalized. Case 
22 became ill S9 hours after the meal. He had 
chills, slight fever, and abdominal pain. 

A stool culture taken from the hostess on 
June 14 was positive for S. n&uyport. The or- 
ganism was isolated also from the feces of 6 
others and from 1 of the 2 asymptomatic in- 
dividuals. 

Food Processors and Retail Outlets 

The health department started its sanitation 
investigation after receiving routine notifica- 
tion of the outbreaks in which smoked fish was 
the apparent vehicle. Calls at the affected 
households established where the fish products 
had been bought in each instance. 

The kippered salmon eaten by the S family 
came from the J delicatessen, where sanitary 
conditions were found to be relatively good. 
The variety of smoked fish eaten by the W 
family was purchased at the G delicatessen, 
which had a refrigerated showcase in need of 
cleaning. The smoked fish products, however, 
were not stored in the showcase of the G deli- 
catessen but were kept on top of the counter. 
The internal temperature of smoked whitelish 
tested at the store by our sanitarian was found 
to be 70° F. Presumably, the fish would stay 
on the counter until sold or otherwise disposed 
of and would remain at room temperature all 
the time. 

The smoked whitelish eaten at the bullet sup- 
per had been purchased at the F delicatessen. 
There, too, the smoked fish were kept on a 
counter, fully exposed and unrefrigerated. 
The internal temperature of a sample smoked 
fish was 63° F. The fish were kept out all day 
at room temperature, and at closing time they 
were placed in a walk-in refrigerator, where the 
temperature was 36° F. There was some evi- 
dence of rodents in the storeroom although 
general sanitary conditions in the delicatessen 
were good. 

Smoked fish are transported from the proc- 
essor to the delicatessen in a refrigerated truck 
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In the past, smoking of foodstuffs was essen- 
tially a means of preservation. With modern 
methods of preservation based on low-tempera- 
ture storage, there is less need for a heavy 
smoke. In effect, the light smokes now used are 
primarily for flavoring the fish. 

There are man}' variations in the smoking 
process for different types of fish and other 
food products. One variation applies to the 
preparation of kippered salmon, one of the 
products implicated in the Philadelphia out- 
breaks. 

Salmon are usually received in a frozen state 
and are thawed in tanks or in running water. 
After thawing, each fish is split and cut into 
approximately 1-pound pieces, which are then 
brined from one-half to 2*4 hours in a salt solu- 
tion having 90° to 95° salometer reading. The 
fish, after being dyed a uniform color with 
certified dye, are placed on small hooks on wire- 
bottomed trays. The fish are allowed to drain 
in the smokehouse racks for several hours and 
then are heat dried at S0° F. for S to 12 hours. 
To finish off the kippering process, the fire 
is built up with sawdust and wood chips or 
shavings to give a hot smoke for about 1 hour 
at 175° to 1S0° F. The kippered salmon are 
cooled by means of circulating air, and then 
they are wrapped by hand. 

There is no question that fish processed in 
the manner described are perishable products, 
to be kept under constant refrigeration. The 
wrappers on the kippered salmon in the Phila- 
delphia outbreaks were clearly printed with a 
notation that the product was perishable and 
was to be refrigerated, but we found that these 
instructions were generally disregarded by the 
retailers. We found also that whitefish and 
lox are distributed unwrapped. 

The Philadelphia Outbreaks 

The first outbreak of salmonellosis in Phila- 
delphia, designated the W family outbreak, 
was reported as food poisoning to the commu- 
nicable disease control section of the City of 
Philadelphia Department of Health on June 
2, 1955. The mother in the family and her 
two children had symptoms of fever, abdominal 
pain and diarrhea at 6 a. m., Saturday, May 
29. The family had eaten smoked whitefish, 


kippered salmon, bagels, and cream cheese at 
6 p. m. the evening before, May 28. The father 
ate the food but did not become ill. 

The two children were hospitalized for treat- 
ment by their family physician. Stool cul- 
tures performed at the hospital were reported 
as negative for enteric pathogens, but cultures 
performed at the public health laboratory on 
J uly 2 were positive for Salmonella newport. 

On J une 3 a sanitarian from the health de- 
partment milk and food section visited the W 
family. Fortunately, some of the fish was still 
in the refrigerator, uneaten, and he took it 
to the laboratory for analysis. The finding 
of large numbers of Salmonella organisms in 
the fish alerted the department to expect re- 
ports of other cases of food poisoning since 
large quantities of smoked fish products are 
consumed on weekends. 

The pertinent facts of the W family cases 
and of the other 2 Philadelphia outbreaks are 
given in table 1. The children and mother hi 
the W family are listed here as cases 1, 2, and 
3, and the father, who urns not ill, as case 4. 

The S family outbreak was the next. The 
mother, father, and 2 children in the family ate 
smoked whitefish at 10 a. m. on May 29. The 
2-year-old child (case 5) became ill 47 hours 
after the meal and was treated at a local hos- 
pital where her illness was diagnosed as sal- 
monellosis. 

The other members of the family (cases 6, i, 
and 8) , although asymptomatic, were found on 
routine culturing to be excreting S. newport. 
The grandmother (case 9) of the children took 
care of the sick child, and, although she did not 
partake of the food, she became ill with fever 
and diarrhea on J une 10. Cultures taken from 
her on June 16 were found to be positive for 


S. newport. 

The third and largest outbreak occurred as 
the result of a buffet supper, attended by some 
30 persons, on May 29 at 6 p. m. Innne ia e 
steps were taken June 5 to study the ou re. 
after an alert practitioner telephoned the de- 
partment that he was treating four pa ien 
who had symptoms of food poisoning. 

Most of our information about the su PP cr ‘ 
obtained at the home where it was served, 
foods consumed were smoked w i e si, > 

iunafish, salmon salad, potato sala , ar 
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Table 4. Bacteriological findings in smoked 
fish from W family outbreak 1 


Bacteria 

Kippered 

salmon 

Lox 

Smoked 

whitefish 

Bacterial count (plate) 
per gram 

3 

X 

w 

20X10* 

ISO X 10 s 

Staphylococci (coagu- 
Iase-positive) per 
gram _ _ _ __ 

26X10* 

0. 5X10* 

6X10* 

Enterococci (MPN/ 

gm.) 

11X10» 

11X10* 

11X10* 

Salmonella ncwport 

Present 

Present 

Present 


1 Culture media the same as listed in table 3. 


Source of Salmonella Organisms 

At the same time plants A and B were being 
subjected to sanitary inspection, a medical offi- 
cer from the communicable disease control sec- 
tion of the health department visited both proc- 
essing plants and arranged to collect fecal 
samples from all employees. He examined 
approximately 70 employees and found one, an 
employee in plant A, to be excreting S. neioport. 
Finding of the salmonella carrier was reported 
by the laboratory on June 13, 11 days after the 
first cases were reported to the health depart- 
ment. 

The carrier (case 23), a woman aged 30, gave 
a history of illness beginning May 6, 1955, 3 
weeks before the outbreaks. She had fever, 
abdominal pain, and vomiting, and was treated 
in the outpatient department of a local hospi- 
tal. The hospital, however, made no effort to 
take cultures or to diagnose the illness of the 
patient, who continued to work at the process- 
ing plant until she was discovered to be a car- 
rier. In this particular instance, the failure 
of the hospital to take a culture from a patient 
with an obvious gastrointestinal complaint had 
serious consequences. 

Upon questioning, the owners of plant A de- 
nied that the carrier handled, wrapped, or 
packed smoked fish, but the carrier, when ques- 
tioned, stated that she wrapped and packed 
smoked fish 7 out of 8 hours a day. 

Discussion and Conclusions 

Improved bacteriological techniques and 
more conscientious reporting of cases by hospi- 
tals and practitioners than in the recent past 


are the main factors behind the apparent in- 
crease in outbreaks of salmonellosis in Philadel- 
phia as well as throughout the rest of the 
country. Salmonellosis was made reportable in 
Philadelphia in 1041 and in the State of Penn- 
sylvania in 1952. Typhoid and paratyphoid A 
and B infections have been reportable to the 
Pennsylvania State Health Department since 
1861. 

To this day, however, many outbreaks of 
salmonellosis in family groups are not reported. 
Because of the long incubation period perhaps, 
the family gives no thought to the probability 
that the illness may be due to a food infection. 
Many persons have been made conscious, and 
erroneously so, of virus infections. As a result, 
illness caused by Salmonella , which has a short 
course, may be mistaken for the so-called epi- 
demic nausea, diarrhea, and vomiting of virus 
origin. Because of failure to perform labora- 
tory studies, many cases of salmonellosis may 
go undiagnosed even though the sick are treated 
by physicians. There is no question, however, 
that practicing physicians have become in- 
creasingly aware that gastroenteritis may be 
due to Salmonella, infections rather than to 
other causes. 

Epidemiological investigations of food poi- 
soning or food infection outbreaks often are 
frustrating experiences. Although the ele- 
ments in the chain of events can be visualized 
and theorized, it is impossible in many instances 
to obtain solid laboratory proof to support the 
theory. Frequently, the suspected food is not 
available for analysis, or the source of the 
etiological agent, the carrier, cannot be found. 

We were fortunate that the suspect food from 
one of the outbreaks was available to us and 
that analysis revealed the causative organism. 
Thanks to the cooperation of many physicians 
treating the victims, fecal specimens could be 
examined. We were able to find a carrier in 
one of the food-processing plants. The lack 
of washroom facilities in the plant was con- 
ducive to the establishment of the anal-oral 
route of infection. There was almost complete 
lack of refrigeration of the fxsli products in the 
local retail outlets. Thus, all the elements nec- 
essaiy to close the epidemiological investigation 
were present. 
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where the temperature is maintained at about 
40° F. One truck from processing plant A 
served the area containing the three retail out- 
lets investigated. Since the sale of smoked fish 
products is heavy on weekends, and delivery of 
the fish usually precedes the weekend, it is quite 
possible that orders for all three stores came 
from the same sliipment, but we could not 
ascertain that as a fact. 

The processors said that they instruct 
the delicatessens about the need for refrigerat- 
ing smoked fish because of its perishability. 
Nevertheless, many of the delicatessens fail to 
keep the products under refrigeration, and, 
since the stores may be open until the early hours 
of the morning, the fish are likely to remain at 
room temperature for a long time. 

The Processing Plants 

Each of the 3 retail outlets was served by 
the 2 food processors in Philadelphia who pre- 
pare smoked fish of the variety considered here. 
The A plant is located near the dock area on 
the Delaware River, where the buildings are 
old and where the original city was founded. 
Some attempts to improve the old building oc- 
cupied by the A plant had been made. The 
floor was in fairly good condition in the room 
where the fish are thawed, washed, cut, brined, 
and wrapped. The walls had been recently 
tiled, and stainless steel tables had been pro- 
vided for cleaning the fish and for the final 
wrapping. Housekeeping was poor. Boxes, 
odd containers, and miscellaneous objects and 
racks had accumulated on the floor and under 
tables. The windows were not effectively 
screened, and a dead mouse was found in the 
storeroom. 

Most germane to the outbreaks was the con- 
dition of the toilet rooms and the handwashing 
facilities. The toilet rooms used by employees 
in the processing and wrapping operations were 
remote. The water closets were barely opera- 
tive. The basin for handwashing was not pro- 
vided with hot water. The cold water barely 
flowed. No sanitary towels or soap were avail- 
able. The entire toilet premises were encrusted 
with a long-standing accumulation of dirt. 

Conditions were generally good in plant B, 
which is housed in a relatively modern building. 


Even there, however, a handwashing basin ad- 
jacent to one toilet room did not have flowing 
water because of inadequate supply lines! 
When large quantities of water were used else- 
where in the plant, water would not run out 
of the faucets in the wash basins. 

During the first inspection of processing 
plant A, samples of water from the soaking 
tanks, samples of brine from the salting tanks, 
and samples of freshly processed fish ready to 
be sent to the retail outlets were collected and 
taken to the laboratory for bacteriological anal- 
ysis, shown in tables 2 and 3. The results of 
the analysis of water and brine from the plant 
are in line with the insanitary conditions there. 


Table 2. Bacteriological findings in water and 
brine from plant A 



Water 


Bacteria 



Brine 


Tank 1 > 

Tank 2 2 


Coliforms (MPN/100 ml.). 

9, 300 

2, 100 

110,000 

Escherichia coli (MPN/ 


400 

15,000 

100 ml.) 

700 

Enterococci (MPN/100 ml.). 

930 

90 

230 

Bacterial count (plate) per 
ml 

14, 000 

1, 500 

16, 000 


1 Tank used to wash fish. 2 Tank used to soak and 
store salmon filets. 


Table 3. Bacteriological findings in smoked 
fish from plant A 


Bacteria 

Kippered 

salmon 

Smoked 

whitefish 

Bacterial count (plate) per gram 
Staphylococci (coagulase-posi- 

900 

0 

0 

0 

1, 5S0, 000 

31, 000 
0 
0 





'Plate count agar (Difeo). ’Salt agar 
mannitol salt agar (Difco). 3 SF mediu 

It is of interest to compare the bacteriological 
findings of the fish samples from the A 
with the findings for the fish obtained from 
the W household, in tables 3 and 4. 4 t is r . 
ily apparent, particularly with iespec 
kippered salmon, that the bacteria P°P ‘ 
increased tremendously by the time 
reached the consumer. 
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and 4 children were made ill directly by con- 
sumption of the food, and 1 adult was made ill 
through secondary infection. The chain of 
events leading up to these outbreaks was : 

The failure of a hospital clinic to culture a 
stool specimen from a patient with gastro- 
intestinal symptoms. 

The failure of a food processing plant to pro- 
vide adequate sanitary facilities for its per- 
sonnel. 

The failure of retail outlets to refrigerate a 
highly perishable food item. 
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Surgeon General Scheeie Resigns 

Effective August 2, 1256, Dr. Leonard 
A. Scheeie resigned as Surgeon Gen- 
eral of the Public Health Service to 
become president of Warner-Chilcott 
Laboratories. 

Marion B. Folsom, Secretary of 
Health, Education, and Welfare, com- 
mented that Dr. Scheele’s “imagina- 
tion, skill, and resourcefulness"’ have 
played “a particularly significant role 
in the development of many new 
and expanded programs which have 
notably advanced the health of the American people,” 
Commissioned in the Regular Corps of the Public Health Serv- 
ice in 1934, Dr. Scheeie gave 22 productive years to Government 
service, including 4 years in the armed services. He was appointed 
director of the National Cancer Institute in 1947 and was ap- 
pointed. Surgeon General in 194S. 
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Salmonella new port 

S. new port is the second most prevalent Sal- 
monella type found in food infection outbreaks. 
S. typhinmnum heads the list. S. new port is 
widely distributed in the United States. In 
studying 310 cultures of S. newport during 
the period 1031-47, Edwards, Bruner, and 
Moran ( S ) found that 220 cultures were iso- 
lated from cases of gasteroenteritis. A Pub- 
lic Health Service report (1) on food poison- 
ing outbreaks in 1951 indicates that S. newport 
was often implicated in the 1,090 cases repre- 
senting 22 outbreaks associated with food dur- 
ing that year. 

S. newport itself would seem to be one of 
the more potent inciters of gastroenteritis in 
the Salmonella group. The carefully con- 
trolled feeding experiments reported by Mc- 
Cullough and Eisele (5) revealed that, of the 
Salmonella types used, S. bareilly and S. new- 
port could produce illness with small dosage 
levels. One of the subjects became ill after 
ingesting 152,000 S. newport organisms. Al- 
though we do not know the number of organ- 
isms introduced to foods by the feces-contami- 
nated hands of carriers, it is readily apparent 
in our study that the lack of refrigeration in 
the retail outlets did result in more than enough 
organisms to produce symptoms of gastroen- 
teritis. 

Salmonella Carriers 

A convalescent carrier was the source of the 
etiological agent in the Philadelphia outbreaks. 
We do not know at this time what percentage, 
if any, of the others in the outbreaks will be- 
come chronic carriers. 

The chronic carrier state in humans is rarely 
observed with salmonellae other than Salmo- 
nella typhi. Recent experiences indicate that 
the convalescent carrier state may last longer 
than was generally assumed. Every person re- 
ported as a case in the outbreaks and as having 
had a positive culture is being considered as a 
convalescent carrier, and cultures are taken as 
follows : 

The first, second, and third stool cultures 
are taken at least 5 days apart, beginning after 
the 14th day of the last dose of any antibiotic 
or chemotherapeutic agent. If the first 3 cul- 
tures are negative, the fourth culture will be 
taken 1 month after the third culture. If any 


of the first 3 cultures are found to be positive 
the person will be referred for further treat- 
ment. The fifth and sixth cultures will be taken 
a month apart, and the seventh culture will be 
taken at the end of the sixth month — again 
provided that the cultures are negative. If 
cultures taken from anyone from the fourth 
month on are positive, then the individual will 
be considered a chronic carrier of salmonellae 
and will be placed on a list of chronic carriers. 

The results of the followup stool cultures on 
the cases to date of this report are shown in the 
last column in table 1. S. newport was found 
in the feces of some of the victims 2 to 3i,o 
months after the outbreaks. 


Lessons To Be Learned 

Although the cases we report here are new, 
the lessons to be learned are old, but they are 
repeated again for the educational value attrib- 
uted to repetition. We are aware that even the 
most rigid food-handler examination program 
is not perfect in detecting carriers of bacterial 
enteric pathogens. It is possible for a food 
handler to become a carrier soon after the an- 
nual or semi-annual fecal examination. Thus, 
in addition to legislation, the importance of 
educating management and workers in the food 
industry to the prime requirement of providing 
and using adequate washroom facilities is 
paramount. 

The failure of retail outlets to refrigerate 
items that are highly perishable and that are 
consumed without further cooking cannot be 
condoned. It is quite apparent that health de- 
partments must exercise constant surveillance 
of local food processors, distributors, and retai - 
ers in order to enforce the refrigeration requiie- 
ments of perishable foods. 

The public must be educated to the fact that 
light smokes and salts used in present ay 
smoked fish processing are not in themselves su - 
ficient for the safe preservation of fish pio uc - 


immary 

We have described three outbreaks in Phda- 
ilphia in 1955 of salmonellosis in 
loked fish products served as vehicle fo 
ansmission of Salmonella newpot 10 
... mcBontiiilo consumer. Eleven 
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home, refrigeration, and the health of the fam- 
ily as a whole and its influence on the new 

baby. 

2. The New Baby Comes Home 

With the use of a doll model, the physician 
and a public health nurse discussed and dem- 
onstrated a typical layette. The physician 
then pointed out the physical characteristics of 
a newborn and of a 6-week-old baby and dis- 
cussed the kind of behavior to be expected 
through the first 6 weeks of life. 

3. Baby Gets a Bath 

The physician discussed the skin and its care. 
The nurse then bathed a 2-month-old baby. 

In preparation for this program, the nurse 
bathed the infant several times in his home so 
that she and the baby would be accustomed to 
each other. 

4. Feeding and Formula Making 

Breast and bottle feeding and the need for 
vitamin supplements were discussed by the 
physician. A public health nurse then dem- 
onstrated the terminal heating method of for- 
mula preparation. 

5. Mother s Night Out 

The physician discussed and demonstrated 
the physical and behavioral characteristics of 
a 3-month-old child. Then, while the physician 
spoke of the “introduction of solid foods,” the 
mother demonstrated how to feed a baby with 
a spoon. The second half of the program dealt 
with the mother’s need for recreation, how to 
choose a baby sitter, and what the babj r sitter 
should know. 

6. Baby Visits His Doctor 

This program opened with the physician tell- 
ing of the need for regular medical supervision 
of the well infant. A pediatrician, a mother, 
and her 4-month-old baby then demonstrated 
a typical well-baby visit to the doctor. Em- 
phasis was placed on the importance of regular 
health supervision, immunization, anticipatory 
guidance, and a permissive atmosphere in which 
the mother feels free to raise questions and dis- 
cuss her problems. The mother had been at- 
tending the child health conference in which 


the pediatrician worked. Therefore, she was 
quite at ease before the cameras and brought 
up for discussion traditional beliefs in child 
care held by older mothers in her subculture. 
Also, the second diphtheria-pertussis-tetanus 
inoculation was given on the program. 

7. Baby Graduates to the High Chair 

The physician opened the program with a dis- 
cussion of the physical, motor, and emotional 
characteristics of the average 6-month-old in- 
fant, demonstrating her points with two 6- 
month-old babies. One child was then placed 
in a high chair and was offered milk from a 
glass while the physician talked about wean- 
ing, learning to drink from a cup oi glass, 
teething, and tliumbsucking. Later, the physi- 
cian discussed and demonstrated, by offering 
toys to the babies, safe and suitable toys. 

8. Baby Starts to Craivl 

This program began with one 9-month-old 
baby seated in a playpen while the physician 
talked about the characteristics of this age 
group. Fraternal twins were then introduced, 
and the physician and mother discussed the spe- 
cial problems of a mother with twins. The 
three babies were permitted to demonstrate 
their own modes of crawling in free play on 
the nursery floor, while the physician suggested 
how the home can be made safe for the creeping 
baby. 

9. Baby’s First Step 

Using three 1-year-old babies as models, the 
physician demonstrated and discussed the phys- 
ical characteristics and motor abilities of that 
age group, with special emphasis on normal 
variations, proper weight-bearing on the feet, 
and the importance of well-fitted shoes. The 
children were then permitted to play on the 
nursery set as the physician talked about the 
changes in eating habits and other behavior 
patterns to be expected in the age group. 

10. Toddlers 

While the physician talked about growth and 
development in children between the first and 
third years, three children, 2-3 years old, were 
permitted free play on the set. Mothers inter- 
vened only to settle altercations over possession 
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The Use of a Series of TV Programs 
to Educate Parents in Child Care 

By ANNE B. WAGNER, M.D., and MARY ELLEN PATNO, Ph.D. 


S OON after the establishment in Pittsburgh, 
Pa., of the country’s first community spon- 
sored educational television station, WQED, 
its management requested the Pittsburgh De- 
partment of Public Health to cooperate in the 
presentation of a series of programs on child 
care. This article describes the content of 
the series and the results of a survey •which 
was conducted among mothers with young 
children. 

The series was entitled “At Home With 
Your Child.’* It included 13 half-hour pro- 
grams, presented weekly during the first 3 
months of 1955. The programs consisted of an 
exposition of normal physical and emotional 
growth from birth through the fifth year of 
life. More fully stated, each program at- 
tempted to describe and demonstrate how nor- 
mal babies and children look and act at each 
key stage of development, what their needs are, 
and ways of meeting these needs. 

In all but three of the programs, infants and 


Dr. Wagner is chief of the maternal and child 
health division and Dr. Patno is chief of the office of 
biostalistics of the Department of Public Health, 
Pittsburgh, Pa. Both also are lecturers at the Grad- 
uate School of Public Health, University of Pitts- 
burgh. 

Kinescopes of the programs discussed in the article 
are available from the National Educational Tele- 
vision Center, Ann Arbor, Mich. 


young children were used on the set to illustrate 
points of discussion. Children who partici- 
pated were selected with a view to demonstrat- 
ing the wide variation in size and motor abili- 
ties at each age level. The youngest infants 
were completely undressed in order to demon- 
strate physical appearance. Older babies, up 
to the age of 2 years, were stripped except for 
diapers. Children beyond 2 years of age were 
dressed in sunsuits because their emerging 
sense of modesty might otherwise have pro- 
voked unnatural behavior. 

None of the subjects displayed uncon- 
trollable crying or other refractory behavior 
which would have necessitated their removal 
from the studio. Fears that the lights and 
cameras might produce apprehension and 
stilted reactions proved groundless. After a 
cursory inspection of the studio and cameras, 
the youngsters devoted themselves to playing 
with the toys provided, and none of the sub- 
jects, from the tiniest, 10 days of age, through 
the 6-year-olds, paid the least attention to the 
lights. 

The following material outlines the program 
titles, the various easts, and the material cov- 
ered. The physician who served as narrator 
was the only person who appeared on every 
program. 

I. Preparing the Home for the Baby 
The physician and a public health nurse de- 
scribed, and demonstrated where possible, the 
nursery and its furnishings, heating m ie 
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home, refrigeration, and the health of the fam- 
ily as a whole and its influence on the new 
bnby r . 

2 . The New Baby Comes Home 

With the nse of a doll model, the physician 
and a public health nurse discussed and dem- 
onstrated a typical layette. The physician 
then pointed out the physical characteristics of 
a newborn and of a 6-week-old baby and dis- 
cussed the kind of behavior to be expected 
through the first 6 weeks of life. 

3 . Baby Gets a Bath 

The physician discussed the skin and its care. 
The nurse then bathed a 2-month-old baby. 
In preparation for this program, the nurse 
bathed the infant several times in his home so 
that she and the baby would be accustomed to 
each other. 

4 . F eeding and Formula Making 

Breast and bottle feeding and the need for 
vitamin supplements were discussed by the 
physician. A public health nurse then dem- 
onstrated the terminal heating method of for- 
mula preparation. 

5 . Mothers Night Out 

The physician discussed and demonstrated 
the physical and behavioral characteristics of 
a 3-month-old child. Then, while the physician 
spoke of the “introduction of solid foods,” the 
mother demonstrated how to feed a baby with 
a spoon. The second half of the program dealt 
with the mother’s need for recreation, how to 
choose a baby sitter, and what the baby sitter 
should know. 

6 . Baby Visits His Doctor 

This program opened with the physician tell- 
mg of the need for regular medical supervision 
°f the well infant. A pediatrician, a mother, 
and her 4-month-old baby then demonstrated 
a typical well-baby visit to the doctor. Em- 
phasis was placed on the importance of regular 
health supervision, immunization, anticipatory 
guidance, and a permissive atmosphere in which 
the mother feels free to raise questions and dis- 
cuss her problems. The mother had been at- 
tending the child health conference in which 


the pediatrician worked. Therefore, she was 
quite at ease before the cameras and brought 
up for discussion traditional beliefs in child 
care held by older mothers in her subculture. 
Also, the second diphtheria-pertussis-tetanus 
inoculation was given on the program. 

7 . Baby Graduates to the High Chair 

The physician opened the program with a dis- 
cussion of the physical, motor, and emotional 
characteristics of the average G-month-oId in- 
fant, demonstrating her points with two 6- 
month-old babies. One child was then placed 
in a high chair and was offered milk from a 
glass while the physician talked about wean- 
ing, learning to drink from a cup or glass, 
teething, and thumbsucking. Later, the physi- 
cian discussed and demonstrated, by offering 
toys to the babies, safe and suitable toys. 

8 . Baby Starts to Crawl 

This program began with one 9 -month -old 
baby seated in a playpen while the physician 
talked about the characteristics of this age 
group. Fraternal twins were then introduced, 
and the physician and mother discussed the spe- 
cial problems of a mother with twins. The 
three babies were permitted to demonstrate 
their own modes of crawling in free play on 
the nursery floor, while the physician suggested 
liow the home can be made safe for the creeping 
baby. 

9 . Baby’s First Step 

Using three 1-year-old babies as models, the 
physician demonstrated and discussed the phys- 
ical characteristics and motor abilities of that 
age group, with special emphasis on normal 
variations, proper weight-bearing on the feet, 
and the importance of well-fitted shoes. The 
children were then permitted to play on the 
nursery set as the physician talked about the 
changes in eating habits and other behavior 
patterns to be expected in the age group. 

10 . Toddlers 

While the physician talked about growth and 
development in children between the first and 
third years, three children, 2-3 years old, were 
permitted free play on the set. Mothers inter- 
vened only to settle altercations over possession 
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of a toy. Midway in the program the children 
were seated at a small table and served fruit 
juice and crackers, while the physician demon- 
strated and discussed development of handed- 
ness and coordination, parallel play, and 
vocabulary development. The children re- 
turned to their play activities and the physician 
concluded with a discussion of toilet training. 

11. Community Help for Families 

The physician interviewed representatives of 
a public health nursing agency, of a f amdy ^ and 
children’s social service agency, and of the local 
chapter of the American Red Cross to bring 
out what services each organisation ottered and 
how requests for service are made. Since this 
pro "ram was not considered germane to a 
growth and development series, it was omitted 
from a subsequent series. 


12. Playmates 

»Ct : C control of = communicable disease in 
the preschool child. 

13. Getting the Child Ready for School . 

This final program opened mtli Hie p^im^ 

to ente '' sch001 ' 



fsing two 6-year-old children as models, t 
hysician demonstrated a vision sci-eenmg 
or a child of this age and the audiologist dem- 
nstrated use of the pure-tone audiometei i 
. screening test for hearing. The audimengi- 
ieer put on the air notes of approximately^ 

ame frequencies used m the tes ’ ]iin 
n-im ended with a discussion by the physici 

5r;;tlpreparati.nofthechildor»« 

ind the value of a preenrolhnent « t to 
Since “At Home Wtth Your M ^ 
first program of its kmd n ” illg the 

of its sponsors were interested in 
size and reactions of the 
izotions preferred ; the Pitts- 

f4il^E«d ’to recent mothers hid.. 

city of Pittsburgh ^ who were 

The names and addi esses of die 

queried were °J ta | ned f * the & months pre- 
live-birth certificate ; for J sun pl. was 

ceding the d»re° fjto^ CHtiSc ates with 
obtained by first selectn 2 or 7 . Cer- 
file numbers ending m lddren a nd those 
tificates for estemanta it taM „ d 

who died in infancy yeie ^ ail to the mothers 

questionnaires were sen y 

of the remainder. consisted of a 

Followup of nonresp 1 lQ days after the 
reminder which was sei d be l 0 w, and 

original questionnaire desc^ ^ ^ 3 to 

a second questionnaire Fur ther folio" up 

3 weeks after the • lowup 
by mail, the only . 1 
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not attempted for two reasons. First, there 
was a 70-percent response which was consid- 
ered sufficient to satisfy purposes of the. sur- 
vey. Second, it was felt that further mail in- 
quiry might result in criticism of the health 
department or the television station. 

The questionnaire asked whether the family 
owned a television set, whether the mother saw 
any of the programs, and, if so, which of the 
programs she found helpful. All other data, 
such as those concerning race of mother, age 
of mother, size of family, and place of residence, 
weie obtained from the birth certificate. In 
this report only the race, age of mother, and 
size of family are considered. The age groups 
used are : under 20 years, 20-29 years, and 30 
and over. Family sizes have been described 
according to the number of children, namely : 

1 child, 2 or 3 children, 4 or more children. 

The sample included 2,476 mothers. Of 
these, 141 or 5.7 percent could not be reached 
through the mail. In these cases, the origi- 
nal questionnaire was returned by the post 
office with the notation that the person was 
not known at the address or that the person 
had moved and had left no forwarding address. 

As in most surveys of this kind, the relative 
number of persons not reached through the 
mail was greater for the nonwhite. While 
4.8 percent of the letters to white mothers were 
returned by the post office, 10.1 percent of 
the letters to nonwhite mothers were not deliv- 
ered. The number of questionnaires not deliv- 
eied also varied with the age of the mother 
and the size of the family. For example, the 
proportion of white mothers not reached de- 



creased as the age of the mother increased or 
as the size of the family increased. In other 
words, within a given age group,, the propor- 
tion of questionnaires delivered increased as 
there were more children in the family ; and, for 
given family sizes, tire proportion increased 
as the age of the mother increased. Among 
the nonwhite mothers, a slightly different pat- 
tern was observed. As with white mothers, the 
number not reached by mail decreased as the 
age of the mother increased; but, unlike the 
white, the number of nonwhite mothers who 
did not receive the questionnaire increased as 
the size of family increased. 

Women who presumably received the ques- 
tionnaire numbered 2,335. Of these, 1,646 oi 
slightly more than 70 percent responded. 
White mothers responded better than nonwhite 
mothers, older mothers better than young moth- 
ers, and women with 2 or 3 children better 
than those with only 1 child or with 4 or more 
children (table 1). Since only 20 percent of 
the respondents reported they had watched the 
series, the response was remarkably high. 
Three factors may have contributed to the 
good response. First, the Pittsburgh area has 
not been subjected to many surveys of this 
type, and so residents may still be tolerant of 
mail questionnaires. Second, it is logical that 
recent mothers would have a strong interest 
in the subject of child care. And third, pam- 
phlets on child care were offered to respondents. 

One of our interests was in determining the 
size of the potential audience, that is, the num- 
ber of families who owned television sets. At 
least 61 percent and possibly as many as 91 per- 
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Table 1. 


Response by race, age of mother, and number of 


Size of family 


All sizes 


Number contacted. 
Number responded. 
Percent response... 


One child 


Number contacted. 
Number responded. 
Percent response 


Two or three children 


Number contacted. 
Number responded. 
Percent response . 


Four or more children 


Number contacted. 
Number responded. 
Percent response.. . 


children in family 



White 

Nonwhite 

All 

ages 

Under 

20 

20 to 
29 

30 and 
over 

Ail 

ages 

Under 

20 

20 to 

29 

1, 963 
1, 422 
72. 4 

112 
60 
53. 6 

1, 172 
860 
73. 4 

679 
502 
73. 9 

372 
224 
60. 2 

44 
25 
56. 8 

225 
135 
60. 0 

581 
417 
71. S 

91 
50 
54. 9 

421 
314 
74. 6 

69 
53 
76. S 

80 

. 46 
57. 5 

28 
16 
57. 1 

41 

25 

61. 0 

1 , 01S 
755 
74. 2 

21 
10 
47. 6 

663 
490 
73. 9 

334 
255 
76. 3 

159 
99 
62. 3 

16 

9 

56. 2 

10S 

65 

60.2 

364 


SS 

276 

133 


76 

250 




56 

194 
70. 3 

79 


45 

59.2 

6S. 7 


63. 6 

59 4 





— 


30 ant 
over 


10 

0 

62. 


1 

•15. ; 


35 

2.i 


71.1 


57 
31 
59. 7 


cent of all families with a child under 1 year 
of age had sets. 1 he former figure was obtained 
under the assumption that all nonrespondents 
were without sets; the latter, under the assump- 
tion that all nonrespondents had sets. Among 
respondents, S6.6 percent, 1,426 of 1,646, owned 
sets. 

There is little doubt that nonwhite families 
owned proportionately fewer sets than did 
white families. For example, while SO per- 
cent of the white respondents owned sets, only 
69 percent of the nonwhite respondents said that 
the family had a set. Also, when all persons 
who did not respond were considered as having 
television sets, no more than 81 percent of the 
nonwhite families could have owned sets com- 
pared with 92 percent of the white families. 

One of the major objectives of the survey was 
an estimate of the number of women with in- 
fants who saw one or more of the programs. 
Since the sample used in the survey represented 
one-fifth of the recent mothers in Pittsburgh, 
such an estimate can be easily obtained by sim- 
ply multiplying the number of known viewers, 
330, by the factor 5 for a result of 1,650. This, 
however, must be considered a minimal estimate. 

It is possible that some of the nonrespondents 


saw the programs. The largest unknown audi- 
ence, however, was undoubtedly among mothers 
in the areas immediately surrounding Pitts- 
burgh, where there are even more births than in 
the city proper. It is reasonable to assume that 
the programs were viewed also by others than 
recent mothers. 

The relative size of the audience and whether 
it varied with such factors as the age of the 
mother were also of interest. Because some 
mothers saw the telecasts in homes of relatives 
or friends even though they did not have tele- 
vision sets and because of the “problems of non- 
response,” the relative size of audience was de- 
termined by relating the number of known view- 
ers to the number of persons who presumably 
received the questionnaire (table 2). 

In total, at least 14.1 percent of the motheis 
watched one or more of the programs. Propor- 
tionately, the nonwhite audience was as large as 
the white audience, in spite of a poorer nonwhite 
response and evidence that fewer nonwhitc 
families had television sets in their homes. 
Among white families, as the age of the mother 
increased or as the size of the family increase , 
the relative audience size decreased. For exanr^ 
pie, at least 18.S percent of the white mothers 
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under 20 were included in the audience as com- 
pared with 12.5 percent of the mothers over 30. 
The largest audience among the nonwhite 
mothers consisted of those in their third decade 
of life. 

The initial series of “At Home With Your 
Child” was produced with very little publicity. 
A week before the programs began one news- 
paper carried a feature story in a Sunday sup- 
plement. Thereafter an occasional small adver- 
tisement was used. In the daily listings of 
programs, the time period was designated as 
“Ladies Only” since “At Home With Your 
Child” was 1 of 5 programs presented at that 
time of day throughout the week. 

The questionnaire included an item which 
asked the mother if she would have watched 
had she known of the program. Among 903 
women who replied that they had a television 
set, could receive the educational station, but 
had not known of the series, 90 percent, 810, 
said they would have watched had they known 
of the program. If one accepts their state- 
ments at face value and adds the number of 
•known viewers, it means that the audience might 
have included as many as 19 percent, 1,140 of 
2,335, of the recent mothers had the series been 
widely publicized. 

Mothers were asked to specify the number 
of programs they saw and to indicate which 


ones they considered helpful. The 330 women 
who reported watching the telecasts stated they 
had seen 1,287 separate programs, an average 
of 3.9 programs per person. Mothers of only 1 
child averaged 3.8 programs ; of 2 or 3 children, 
4.2 programs; and of 4 or more children, 3.4. 
Viewers also reported 78.2 percent of the pro- 
grams seen as being helpful. Mothers with 
large families found as many programs helpful 
as did mothers of small families, but their in- 
terests were somewhat different. For example, 
while only 5.5 percent of the mothers with one 
infant selected “Getting the Child Ready for 
School” as helpful, 23.0 percent of the mothers 
with 4 or more children did so. The most 
popular programs among all mothers were 
“Bab} 7 Gets a Bath” and “Mother’s Right Out.” 

For all family sizes, approximately 84 per- 
cent of the respondents requested the pamphlets 
offered. Mothers who owned television sets 
requested materials more often than those who 
did not, 85 percent to 79 percent. Among those 
with sets, mothers who saw the programs re- 
quested pamphlets more often than did those 
who did not watch, 95 percent to 82 percent. 
Although this difference suggests that the pro- 
grams may have stimulated interest in educa- 
tional materials, there is the possibility that 
whatever caused the mothers to watch the pro- 
grams also caused them to request materials. 


Table 2. Number of mothers who watched one or more programs 


Number contacted 


Watched one or moie programs 


Number of children and 
age of mother 


All families 

Mothers under 20 

20-29 1 

30 and over 

One child III 

Mothers under 20— 

20-29 

30 and over 

Two or three children. 
-Mothers under 20 

20-29 I 

30 and over 

Four or more children 

Mothers 20-29 

30 and over 


Total 

White 

Non- 

white 

Number 

Percent 

Total 

White 

Non- 

white 

Total 

White 

Non- 
whi te 

2, 335 

1, 963 

372 

330 

278 

52 

14. 1 

14. 2 

14. 0 

156 

112 

44 

26 

21 

5 

16. 7 

18. 8 

11. 4 

1, 397 

1, 172 

225 

208 

172 

36 

14. 9 

14. 7 

16. 0 

782 

679 

103 

96 

85 

11 

12. 3 

12. 5 

10. 7 

661 

581 

80 

109 

95 

14 

16. 5 

16. 4 

17. 5 

119 

91 

2S 

20 

17 

3 

16. S 

18. 7 

10. 7 

462 

421 

41 

79 

70 

9 

17. 1 

16. 6 

22. 0 

SO 

69 

11 

10 

S 

2 

12. 5 

11. 6 

IS. 2 

1, 177 

1, 01S 

159 

160 

134 

26 

13. 6 

13. 2 

16. 4 

37 

21 

16 

6 

4 

2 

16. 2 

19. 0 

12. 5 

771 

663 

108 

110 

90 

20 

14. 3 

13. 6 

IS. 5 

369 

334 

35 

44 

40 

4 

11. 9 

11. 9 

11. 4 

497 

364 

133 

61 

49 

12 

12. 3 

13. 5 

! 9 o 

164 

SS 

76 

19 

12 

7 

11. 6 

13. 6 

q *> 

333 

276 

57 

42 i 

37 

5 

12. 6 

13. 4 

o 
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Ill other words, the}' would have asked for the 
pamphlets without having seen the programs. 

Discussion 

Until recent years, education on child care 
offered by health departments was somewhat 
limited to that given in child health conference 
service and in the public health nurse home 
visit. For obvious reasons, these services are 
usually restricted to the low-income segment of 
the population and to families where inten- 
sive service is required. Within the last few 
years, however, it has become evident that many 
parents at the middle- and higher-income levels, 
using private physicians as their source of medi- 
cal care and having some knowledge of child 
growth and development, welcome further in- 
formation on child care, especially through 
mass media. The popularity of child care ar- 
ticles in newspapers and magazines is one in- 
dication of this kind of interest. 

Television, the newest of the mass media 
of communication, differs from the others in 
several important ways. Although it is capable 
of reaching a large number of people at one 
time, it is also capable of stimulating an in- 
tensely personal reaction, second only to a face- 
to-face situation. It gives the viewer the illu- 
sion of being spoken to directly and hence a 
feeling of close personal contact. The com- 
bination of sound and sight, plus the availa- 
bility in one’s own home, contribute to the 
viewer's feeling of being part of what is being 
observed. 

In the foregoing study of an audience which 
watched a series of television programs on child 
care there are indications that television reaches 
many families who do not receive medical or 
nursing care from the health department. The 
estimated television audience slightly exceeded 
the number of mothers with young babies who 
attended child health conferences during this 
same period. Also, the geographic distribution 
of viewers differed from that of families utiliz- 
ing child health conference service. Of the 
mothers in the known television audience, S4 
percent were white; but during the period the 


programs were telecast, only 50 percent of the 
mothers who attended child health conferences 
and 52 percent of the mothers with infants who 
were visited by public health nurses were white. 

The economy of effort possible through the 
use of television when the goal is solely educa- 
tion is reflected by the fact that 1 physician and 
1 nurse produced this series of programs. In 
order to provide well-child care for a, slightly 
smaller number of children in the same age 
group, 499 sessions of child health conference 
were held during the same period of time, 
staffed by 1 physician and 2 or more public 
health nurses for each session. 

Inasmuch as both the television station and 
the health department benefit by having as 
large an audience as possible, it seems logical 
that both agencies share in the publicity effort. 
Before the series was repeated in the fall of 
1955, the department and the station combined 
efforts to publicize it as widely as possible 
throughout the Pittsburgh area. A feature 
story was carried by one of the large daily 
newspapers, in addition to the listing in the 
television section of each of the metropolitan 
newspapers. Flyers advertising the program 
were prepared and distributed to new mothers 
in the maternity divisions of hospitals, to PTA 
and other parent groups associated with the 
schools, to 'women’s club groups, and to cus- 
tomers in infants’ wear sections of local depart- 
ment stores. The Carnegie Library prepared 
an attractive leaflet containing a reading list on 
child care. The leaflets were placed near a 
poster advertising the program in all Carnegie 
branch libraries throughout the area. 

When the series was telecast the second time, 
eacli program was recorded by kinescope, so 
that the films would be available not only 01 
periodic daytime telecasting but also for show- 
ing at other times and to other groups, t is 
intended to telecast the films during the e\ enm 0 
hours when working mothers and fathers are 
free to view them. The films are also ein o 
offered for use in teaching normal giowt l an 
development to medical students and muses ant 
as background material for parents c iscussio 
groups. 
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For reasons as vet unknown, chemical treatment of privies with 
dieldrin , aldrin, BHC, and chlordane increases the breeding of Musca 
domestica, according to CDC studies at Savannah, Ga. 


Fly Production in Treated 
and Untreated Privies 

By JOHN W. KILPATRICK, M.S., and H. F. SCHOOF, Ph.D. 


P RIOR to 1951 human excrement was not 
considered to he an important breeding 
medium for houseflies. However, since 1951 
there has been considerable evidence of copious 
housefly breeding in human feces. Studies in 
the lower Rio Grande Valley, Tex. ( 1 ), and in 
Phoenix, Ariz., and Charleston, W. Va. (2), 
have indicated this intensive breeding to be as- 
sociated principally with the use of dieldrin as 
a residual or as a larvicidal treatment in privies. 
In 1953 the Technical Development Labora- 


Mr. Kilpatrick and Dr. Schoof are the co-authors 
of the article entitled “The Use of Insecticide 
Treated Cords for Housefly Control ” in the Febru- 
ary 1956 issue of Public Health Reports (p. 144) . 
Dr. Schoof is chief of the Biology Section of the 
T echnical Develo pment Laboratories, Communicable 
Disease Center, Public Health Service, Savannah, 
Ga. Mr. Kilpatrick is an entomologist with the 
laboratories. 

Assistance with the studies reported here teas 
given at the laboratories by Dr. Harold R. Dodge, 
who identified the majority of the species in the 
lesser known dipterous groups and helped in proc- 
essing the copious collections of Diptera, and by 
Fred Freeman and Bernard 0. Smith, who helped in 
preparing the study structures and collecting the fly 
samples. 


tories of the Communicable Disease Center, 
Public Health Service, undertook a long-range 
investigation in southeastern Georgia, near 
Savannah, to study this paradox of increased 
housefly production from treated privies. 
During 1953 the study of fly emergence from 
100 untreated privies (10 in each of 10 areas) 
substantiated the pre-1951 observations that 
human excrement as a breeding medium nor- 
mally contributed little to the overall housefly 
population (3). In 1954 the study plan was 
designed to determine what effect chemical 
treatment of privies with certain chlorinated 
hydrocarbon insecticides would exert upon 
housefly and other fly production. 

Procedure 

In 1953 the study included the trapping of 
flies from 10 privies in each of 10 areas (3) . In 
1954 the same privies were used in studies as 
follows : 

Series 1 ( Dieldrin and DDT) 

(а) Untreated control— 20 privies (10 each in 2 
Q.r6£is) . 

(б) Overall DDT treatment at 200 milligrams per 
square foot (late March)— 10 privies (1 area). 

(c) Overall dieldrin treatment at 50 mg./sq. ft. 
(early April)— 30 privies (10 each in 3 areas). 

In series It> and le, all animal pens and porches on 
the premises were treated, as well as the privies. 
Overall privy treatment included the pits and their 
contents. 
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In other words, they -would have asked for the 
pamphlets without having seen the programs. 

Discussion 

Until recent years, education on child care 
offered by health departments was somewhat 
limited to that given in child health conference 
service and in the public health nurse home 
visit. For obvious reasons, these services are 
usually restricted to the low-income segment of 
the population and to families where inten- 
sive service is required. Within the last few 
years, however, it has become evident that many 
parents at the middle- and higher-income levels, 
using private physicians as their source of medi- 
cal care and having some knowledge of child 
growth and development, welcome further in- 
formation on child care, especially through 
mass media. The popularity of child care ar- 
ticles in newspapers and magazines is one in- 
dication of this kind of interest. 

Television, the newest of the mass media 
of communication, differs from the others in 
several important ways. Although it is capable 
of reaching a large number of people at one 
time, it is also capable of stimulating an in- 
tensely personal reaction, second only to a face- 
to-face situation. It gives the viewer the illu- 
sion of being spoken to directly and hence a 
feeling of close personal contact. The com- 
bination of sound and sight, plus the availa- 
bility in one’s own home, contribute to the 
viewer's feeling of being part of what is being 
observed. 

In the foregoing study of an audience which 
watched a series of television programs on child 
care there are indications that television reaches 
many families who do not receive medical or 
nursing care from the health department. The 
estimated television audience slightly exceeded 
the number of mothers with young babies who 
attended child health conferences during this 
same period. Also, the geographic distribution 
of viewers differed from that of families utiliz- 
ing child health conference service. Of the 
mothers in the known television audience, 84 
percent were white; but during the period the 


programs were telecast, only 50 percent of the 
mothers who attended child health conferences 
and 52 percent of the mothers with infants who 
were visited by public health nurses were white. 

The economy of effort possible through the 
use of television -when the goal is solely educa- 
tion is reflected by the fact that 1 physician and 
1 nurse produced this series of programs. In 
order to provide well-child care for a slightly 
smaller number of children in the same age 
group, 499 sessions of child health conference 
were held during the same period of time, 
staffed by 1 physician and 2 or more public 
health nurses for each session. 

Inasmuch as both the television station and 
the health department benefit by having as 
large an audience as possible, it seems logical 
that both agencies share in the publicity effort. 
Before the series was repeated in the fall of 
1955, the department and the station combined 
efforts to publicize it as widely as possible 
throughout the Pittsburgh area. A feature 
story was carried by one of the large daily 
newspapers, in addition to the listing in the 
television section of each of the metropolitan 
newspapers. Flyers advertising the program 
were prepared and distributed to new mothers 
in the maternity divisions of hospitals, to PTA 
and other parent groups associated with the 
schools, to women’s club groups, and to cus- 
tomers in infants’ wear sections of local depart- 
ment stores. The Carnegie Library prepared 
an attractive leaflet containing a reading list on 
child care. The leaflets were placed near a 
poster advertising the program in all Carnegie 
branch libraries throughout the area. 

When the series was telecast the second time, 
each program was recorded by kinescope, so 
that the films would be available not only 01 
periodic daytime telecasting but also foi s ion 
ing at other times and to other groups. It is 
intended to telecast the films during the evening 
hours when working mothers and fat iers are 
free to view them. The films are also being 
offered for use in teaching normal "low i ai 
development to medical students and n iu.es an 
as background material for parents c l.cn.si 
groups. 


786 


Public Health Reports 



greatest amount of light. A cone-type trap, 
constructed of copper wire (30 x 40 mesli) was 
then attached over the hole. Sponge rubber 
affixed to the bottom of the plywood base of the 
trap assured a tight seal. At the end of each 
trapping cycle the privies were reopened to 
allow a resumption of fly breeding. (See 
photographs.) 

In privy studies involving only 3 or 4 privies 
for each type of treatment, the flies emerging 
from the privies were trapped for 3 weeks, and 
then the privies were allowed to remain open 
for the 3 succeeding weeks. Then another 
trapping cycle was begun. 

To evaluate the possible effect of dieldrin re- 
sistance on housefly breeding potential in 
treated and untreated privies, one of the un- 
treated areas was located between 2 treated 
zones (series la) approximately one-fourth 
mile from either zone. As a result, housefly 
populations from all 3 areas could intermingle 


readily. Pretreatment and post-treatment 
levels of dieldrin resistance in the fly popula- 
tions of the various areas were measured. 
These determinations were made by collecting 
adult flies from the various areas, obtaining 
eggs from these flies and testing their progeny 
by 30-minute exposures to plywood panels 
treated with dieldrin at the rate of 25 mg./scp 
ft. Mortality counts were made at 4S hours. 

Untreated Privies (Series la) 

In the untreated areas (fig. 1), the prevalence 
of Musca domestica was low throughout each 
entire 12-month period. The largest percent- 
age emergence of M. domestica during any one 
month was C.3 in 1953 and 1G.9 in 1954. Con- 
siderable variations occurred from month to 
month in the total number of flies trapped. 
This fact can be partly explained by seasonal 
emergence of various species. M. domestica 


Figure 1. Percent of Musca domestica and other flies emerging from untreated pit privies: 1953 

(100 privies) and 1954 (20 privies). 
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Fly trap in place on privy in Georgia studies. 


Series II (Diehl/ in, C/iloi danc, BUG) 

(a) 3 privies treated with dieklrm at 30 mg./sq. ft. 
(August). 

(1) 3 privies tieated with ehloulaue at 100 xug / 
sq. ft. (August). 

(c) 3 privies treated with BHC (benzene hexachlo- 
nde) at -10 uig./sq. ft. (August). 

(d) 3 untreated control privies. 

Treatment was restricted to the privy contents, 
user walls (inside and outside), and the inside of the 
privy superstructuie. All privies were within the 
same 3- to 4-block area. 

Series III ( Dieidrin ) 

Ten privies treated with dieidrin at 30 ing./sq. ft. 
(August). Treatment made to inside walls of struc- 
ture and to pits and their contents. 

Scries IV ( Dieidrin and Aldrin) 

(а) 3 privies treated (September) with dieidrin at 
50 mg./sq. ft. Treatment restricted to the inside of the 
privy risers. Surfaces not treated were pi otected from 
spray drift by paper barriers. 

(б) 3 privies treated (September) with dieidrin at 
50 mg./sq. ft. Treatment was applied only to the ex- 
crement. Adjacent riser surfaces protected from spraj 
drift by paper barriers. 

(c) 4 privies treated (September) with aldrin at 50 
mg /sq. ft. Treatment applied to the inside walls of 
the structures and to the pits and their contents. 

In evaluating the effects of the dieidrin and 
DDT treatment (series I) on privy fly pro- 
duction, flies were trapped in 5 privies from 
each of the 6 areas over a 3-week period. At 
the end of the 3-week period, flies emerging 


from the alternate privies in the same area 
were trapped. During a trapping period each 
privy was sealed and made fly tight with the aid 
of new boards, building paper, masking tape 
and banked earth around the bottom edges of 
the building. Each riser was fitted with a 
seat-hole coyer equipped with a spring hinge 
and lined with foam rubber to provide a close 
fit when installed over the opening. A hole 6 
inches in diameter was cut in the outside wall of 
the privy approximately 12 niches aboveground 
level on that side of the privy exposed to the 



Interior of privy shows seat lid installed. 



Closeup of fly trap on exterior of privy. 
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Fioure 3 Percent of Musccj domesticc and other flies emerging from 30 dieldrin-treated privies: 
M ' 1954. 

LEGEND 

jjmH Musco domestica 
m OTHER SPECIES 


TOTAL. FLIES—*" 3116 2889 11,885 7651 11,167 28,545 20,538 38,753 22,373 12,605 2805 



December despite the fact that during those 
months housefly activity usually is low. In 
November, 12,605 flies were trapped, 5,514 of 
which were houseflies. A maj ority of the other 
fly species trapped during this month were 
either Desmometopa spp. or Leptocera spp. 

Series II, III, IV 

Emergence data from the privies (series II) 
treated with dieldrin, chlordane, and BHG are 
shown in figure 4. Although these data repre- 
sent emergence from only 3 privies treated with 
each chemical, they do show that both chlordane 
and BIIC applications can induce increased 
housefly breeding similar to that obtained with 
dieldrin residues. Although applied late in 
August, the treatments resulted in immediate 
increases in housefly production in September. 
In contrast, the untreated privies in the same 
area (3 to 4 blocks) failed to show any aug- 


mentation in housefly production. In general, 
housefly jwoduction from the 3 dieldrin-treated 
privies was considerably higher in magnitude 
than that from privies treated with BIIC and 
chlordane. 

Treatments were applied early in August to 
the inside and outside walls and pits of 10 
privies (series III) in an untreated area. Pre- 
treatment emergence of M. domestica averaged 
1 fly per privy. In October the average house- 
fly emergence w r as 228 per privy and in No- 
vember, only 11 per privy. Although housefly 
production from this group of privies was not 
extremely high, it does show a significant in- 
crease, especially in October. The average pro- 
duction of houseflies from untreated privies 
during that month was only 7 flies. 

Data for the 4 privies treated with aldrin 
and for the 6 privies that received selective 
treatments of dieldrin (series IV) are shown in 
figure 5. Housefly emergence from the 10 priv- 
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was not a major emerging species at any time, 
representing only 1.2 percent in 1953 and 2.2 
percent in 1951. In regard to 1951, the total 
fly emergence during the month of highest per- 
centage emergence (August) was the lowest in 
magnitude (959 specimens) during the April 
to October period. Thus, the pattern of house- 
fly emergence from untreated privies is similar 
for both years. 

DDT-Treated Privies (Series lb) 

The effect of DDT residual treatments on 
housefly emergence from privies is shown in 
figure 2. Although treatment occurred in 
March, no substantial change in A[. domestica 
emergence was noted until July. During that 
month houseflies represented 29.5 percent of the 
1,711 specimens collected. However, of the 
total of 511 houseflies trapped in the 5 privies 
during the period, 39G specimens were produced 
by 1 privy. Subsecpient trappings from the 


privy failed to show a sustained increase in 
housefly production so that the apparent in- 
crease for a single privy in July appears to be 
incidental to the general pattern. In general 
the housefly emergence in the DDT-treated 
areas was comparable with that from untreated 
privies. 

Dieldrin-Treated Privies (Series Ic) 

The percentage emergence of M. domestica 
from dieldrin-treated privies is contrasted with 
other species in figure 3. Although the 3 diel- 
drin-treated areas received residual applica- 
tions early in April, increases in the emergence 
of houseflies were noted in May. Continued 
increases of housefly production on both per- 
centage and numerical bases also were evident 
during the ensuing months in all 3 areas. Dur- 
ing August, 87.9 percent of the 20,538 flies 
trapped were M. domestica. Increased emer- 
gence was apparent for October, November, and 


Figure 2. Percent of Musca domestica and other flies emerging from 10 DDT-treated privies: 1954 
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hilarifomh occurred in fewer numbers ; how- 
ever, that was evident both on a pretreatment 
and post-treatment level. Telmatoscopus albi- 
punotatm , although occurring in lesser mag- 
nitudes in September and October 195-i than 
m 1953, was still recorded in considerable num- 
ber in those months (average of 1G8 per privy 
in September), and its overall influence on the 
increased housefly production in dieldrin- 
tieated privies is doubtful. 

In general, the changes in prevalences for 
species other than 21. domestica were insignifi- 
cant during the months when the housefly nor- 
mally is most abundant. 

Dieldrin-resistance levels of housefly popula- 
tions in the treated and untreated areas are 
shown in figure 6. Pretreatment mortality 
ler els in 21. domestica from the 3 areas ranged 
fiom 53 percent in the untreated zones to 73 
percent in the DDT-treated zone. Throughout 
the entire year mortality levels for houseflies 
collected in the DDT-treated area were 01 per- 
cent or above. In the dieldrin-treated areas 
housefly resistance increased so that in August 
1951 an average mortality of only 1 percent 
w as obtained. Housefly populations in area 5, 
untreated until September and situated between 
2 dieldrin-treated areas, also showed a rapid 
increase in resistance, a fact presumably ex- 
plainable by the interchange of flies between 
the treated and untreated aieas. However, the 


untreated area, area G, which was isolated ap- 
proximately 10 miles from any treated area also 
manifested an increase in dieldrin resistance 
that defies a logical explanation. 

Discussion 

When the 1951 studies w ere begun, it was an- 
ticipated that several treatments and more than 
one fly season might be required before changes 
in the species composition of the fly populations 
would he apparent. However, within 1 weeks 
after the dieldrin treatments were applied, 
housefly indexes manifested an increase. The 
average emergence level per privy for April 
was 20 21. domestica. In Slay, it was 193, and 
in July, 1,371. This rapid rise also was evident 
in the privies receiving treatments with clilor- 
dane, aldrin, and BHC in early fall. These 
findings weaken the hypothesis that the cause 
underlying the increased housefly production is 
associated with a change in the physiological 
or behavioristic pattern of dieldrin-resistant 
strains. Other data antagonistic to this 
premise are apparent in the absence of increased 
housefly production in the untreated areas where 
the level of dieldrin resistance was high. 

Despite the chemical treatments of the privies 
in 1951, it does not appear that any fly species 
was eliminated. In 1953, 97 species, 65 genera, 
and 33 families were recorded in emergence 


Table 1 . Average emergence per privy of all fly species and of Musca domestica from treated and 

untreated privies: 1953 and 1954 


All species 


1 Treatments applied. 


Month 

Untreated 

DDT 

Dieldrin 

Untreated 

DDT 

Dieldrin 


1953 

1954 

1954 

1954 

1953 

1954 

1954 

1954 

February. 

March 

142 

252 

172 

20S 

I 

2 

1 

3 

79 

175 

1 155 

193 

A 

1 

>0 

1 

April... _ 

May 

June.. 

696 

1,019 

494 

>792 

21 

1 

1 

>20 

900 

468 

630 

510 

10 

3 

15 

193 

3SS 

352 

269 

741 

20 

13 

7 

251 

Julj ... 

August... 

September 

October. 

Xo\ ember . 

December 

(-) 

209 
1, 607 
S59 
127 
10S 

151 

96 

135 

328 

949 

101 

348 

107 

226 

1,000 

146 

ns 

1,903 
1,369 
2, 581 
1,492 
840 
1S7 

<*> 

3 

6 

1 

4 

1 

5 

16 

10 

7 

27 

3 

103 

14 

36 

7 

3 

1 

1, 374 
1, 201 
1, 946 
420 
308 
38 


J/. domestica 


* Xo collections made. 
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les during the pretreatment period from May 
through September was low. However, im- 
mediately after treatment in late September, 
spectacular increases in housefly emergence 
veie evident, ranging from 56.8 percent to S3.7 
percent M. domestica. The data indicate that 
aldrin also induces increased housefly produc- 
tion, and they demonstrate that dieldrin treat- 
ment of either the riser walls or pit contents 
is capable of stimulating the production of M. 
domestica. 

A more detailed analysis of the data from 
treated and untreated privies in 1953 and 1951 
is shown in table 1. The average emergence of 
all species of flies from untreated privies in 
1953 and 1951 and from DDT-treated privies 
in 1951 was generally of about the same mag- 
nitude. Ihe increase in average emergence for 
untreated privies in September of 1953 was in- 
fluenced greatly by the collection of more than 
<j5,000 Oalex quinqaefasciatus during that pe- 
i i°d. In contrast the total fly emergence from 


Figure5. Percent of Musca domesli 
species emerging from dieldrin- 
treafed privies: 1954. 


ca and other 
and aldrin- 
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Figure 4. Percent of Musca domestica and other 
flies emerging from 3 privies treated with diel- 
drin, 3 with chlordane, and 3 with BHC: 1954. 
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(ini OTHER SPECIES 



dieldrin-treated privies shows a sharp increase 
immediately after the treatments were applied. 
This was particularly evident from July 
through October. 

The average emergence of M. domestica alone 
from treated and untreated privies is also shown 
in table 1. These data are most significant in 
that housefly emergence from untreated privies 
never exceeded ail average of 27 flies per privy 
in either 1953 or 1951, but in September 1951 
housefly' emergence fro m dieldrin-treated 
privies averaged 1,916 flies per privy. As 
previously stated, the increase in housefly emer- 
gence from DDT-treated privies in July' 1951 
was due primarily to production in one privy. 
The data for the DDT-treated area in August 
and succeeding months show that housefly' pro- 
duction again reverted to a low level. 

A comparative tabulation of the major spe- 
cies which occurred in the untreated privies in 
1953 and in the privies treated with dieldrin 
in the spring of 1951 shows the average ily 
emergence per privy' by' months (table 2). 
Although variations in the magnitude o 
different species occur, the significance of these 
fluctuations appears of little consequence "hi 
the exception ofJf. domestica. DenJrophaoma 
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Figure 6, Dieldrin resistance levels in housefly populations in untreated areas'. 1953 and 1954. 

LEGEND 

AREA 1,2,3 DIELDRIN TREATED (APRIL) 

AREA 4 DDT TREATED (MARCH) 

AREA 5 DIELDRIN - ALDRIN TREATED (SEPTEMBER) 

AREA 6 UNTREATEO 



the survival of either species. Quantitative 
evaluation of E. illucens as a breeder in privies 
was not obtained since the 3-week trapping pe- 
riod employed was less than the developmental 
period of this species. 

The 1954 data established several additional 
points: 

1. Increased housefly production can be in- 
duced by residual treatments of BHC, aldrin, 
and chlordane as well as by dieldrin 
applications. 

2. Dieldrin treatment of pit contents alone 
or of riser walls alone augments housefly pro- 
duction. 

3. In the same general area of 3 to 4 blocks, 
treatment of privies selected at random in- 
creased housefly production, but untreated 
privies showed no augmentation. 

None of these points defines the factor or fac- 
tors responsible for the increase in production 
of M. do-mestica. The possible exclusion of a 
competitive agent, parasite, or predator is sug- 
gested by the last two points above, but little 
difference is apparent in the types of arthropods 
frequenting the treated and untreated privies. 
Both DDT and dieldrin are known to persist 
for extended periods, yet the effect of each is 


different on housefly production. In contrast, 
aldrin, which has little residual action, pro- 
duced results similar to dieldrin. 

Despite the absence of any clear-cut explana- 
tion for the phenomenon, it is obvious that 
treatment of privies with certain chemicals in- 
creases rather than decreases housefly produc- 
tion from that source. Since M. domestica is 
the principal house-frequenting species, the 
chance of disease transmission is likewise aug- 
mented. Since untreated privies produce few 
houseflies, it is apparent that chemical treatment 
of privies should be avoided. 

Further studies are now in progress in an 
attempt to define the factor or factors respon- 
sible for the increase in housefly production in 
privies treated with various chlorinated 
hydrocarbons. 

Summary 

During late March and early April 1954, near 
Savannah, Ga., 30 privies were treated with 
dieldrin, 10 privies with DDT, and 20 privies 
remained untreated. Within 4 weeks the 
dieldrin-treated privies showed a sharp increase 
in housefly production. Average monthly in- 
dexes per privy were 193, 254, 1,374, 1,204, and 
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1955 Summary of Disease Outbreaks 

By CARL C. DAUER, M.D., and GRANVILLE SYLVESTER 


O NE OF THE characteristic features in 
the pattern of disease in man has been a 
constant change from one predominant type of 
illness to another. This is true even if one lim- 
its his consideration to infectious diseases. 
Some of the acute infections have receded with 
respect to incidence and others with respect to 
severity. Certain diseases, especially viral in- 
fections, have appeared to increase in frequency 
or have become relatively more important be- 
cause of recession of bacterial infections. These 
changes may have resulted from alteration in 
the biology of infecting agents, different host- 
parasite relationships, the development of im- 
munizing agents, improvement or deterioration 
in social conditions or in the environment. 

The pattern of diseases in which food and 
water have acted as vehicles of infection has also 
changed. The number of waterborne outbreaks 
of typhoid fever and dysentery, and of milk- 
borne outbreaks of enteric infections, diph- 
theria, and streptococcal infections has been 
reduced from several score each year to an aver- 
age of less than 10. Even though reporting is 
far from complete there is no reason to believe 
that this is not a real decrease in waterborne 
and milkborne illness. 

As these types of disease have decreased, the 
number of outbreaks in which foods other than 
milk and milk products have been vehicles of 
infection has become proportionately greater 


Dr. Da uer is medical adviser to the chief, and Mr. 
Sylvester is analytical statistician with the Morbidity 
Analysis Section of the National Office of Vital 
Statistics, Public Health Service. 


and possibly some types have increased in fre- 
quency. It is probable that changes in eating 
habits have been responsible in part for the 
relative increase in outbreaks of staphylococcal 
food poisoning and undifferentiated gastroen- 
teritis. Mass preparation and dispensing of 
foods in a greater number of public eating 
places and schools have increased the chances of 
exposure to contaminated foods. It appears 
that the solution of human problems has not 
kept pace with improvements in processing and 
equipment and provisions for sanitation of 
equipment. The human problems most fre- 
quently mentioned are poor food-handling 
practices and failure to use adequate refrigera- 
tion of foods susceptible to contamination. 

Waterborne Disease Outbreaks 

During the last 3 years there has been a con- 
tinuous reduction in the number of outbreaks 
attributed to water — from II in 1952 to 7 in 
1951. In 1955, there were only two outbreaks 
in which water was definitely incriminated. 
Although the exact number of cases is unknown, 
it is by far the smallest in recent years. In 
1954, the total, 452 cases, was less than that for 
previous years. During 1955 one outbreak oc- 
curred among fire fighters in the mountains. 
They had filled their canteens from a water tank 
previously used to pump cesspools. The num- 
ber of cases is unknown because none was very 
ill, and all continued with their duties. The 
other outbreak was among school children 
whose water supply was from a well contami- 
nated by a nearby septic tank. Twenty-two 
cases were reported, and the investigation re- 
vealed Escherichia coli in the well water. Al- 


Fly Species Collected in Privy Studies 

BORBORIDAE : Borborus spp., Deptoccra spp., Lcp- 


tocera fcrruginata, L. fontinalis, L. vcualicia, Sphacro- 
ccra spp., Sphaerocera equinus, S. varipes. 

CAEiLIPHORIDAE : Callipliora livida, G. vicina, 
Callitroga maceUariu, C'ynomyoposis cadaverina, Phoe- 
nicia cucrulciviridis, P. cuprina, P. sericata, Phonnia 
regina. 

CHLOROPEDAE : Ccralobarys eulophus, llippclutes 
pusio, II. bishoppi, II. dissident!, II. flaviccps, Miulisu 
chierca, Monochactoscinclta nigriconiis, Oscinclla spp. 

CIERYOMYIDAE : Ghryomya flava, C. salmarius. 

CULICIDAE : .1 edes vexuns, Anopheles quadrimac- 
uhitus, .1. crucians, Culcx quinqiicfasciatus, O. errati- 
cus, Culiseta mclanuni, Man sonia perturbans, Ortho- 
podoinyia siynifcra. 

DOLICIIOPODIDAE. 

DORILAIDAE. 

DROSOPIIILIDAE : Drosophila busekii, D. affinut, 
D. guttifera, D. nwlanogaslcr group, D. rcplcta, D. ro- 
busta. Drosophila spp., Mycodrosophila dimidiate. 

EMPIDIDAE : Drapctis divergens, Drapetis spp. 

EPUYDRIDAE: Discocerina bntnneonilens, Dis- 
coccrina spp., Gynmopu spp., Parulimna dccipiens, Sea- 
tclla stagnalis. 

FUXGIVORIDAE. 

HELEIDAE. 

IIELOMYZIDAE : Amoebalcria defessa, Diastata 
ornata, Pscudclcria pcctinata, Tcphrochlamys refiven- 
tris. 

ITOXIIDAE. 

LAUXAXIDAE. 

MUSCIDAE: Athcriyonu oriental!), Cocnosia spp., 
Dendrophaonia scabra, D. querecti, Fannia canicul- 
aris, F. fcmoralis, F. howurdi, F. manicata, F. pusio. 
I', pusio group, F. scalaris, Fitccllia maritima, F. aincri- 
canu, Graphomya maculatn, Hebecnema halterata, Ily- 
drotaca ucuta, II. lioughii, II. occulta, Hylemya oili- 


er uru, Limnophom arcitala, L. cilifera, Musa domes- 
tica, Mitscina assimilis, M. aurautiaca, M. slubidans, 
Ophyra aencscens, 0. leucostoma, Sclwcnomyza spp, 
Scopeuma furcatum, Stomoxys calcilrans, Syndic- 
siomyia nudiseta. 

OMPHRALIDAE : Omphrale fcncstralis. 
OTITEDAE : Delpliinia picta, Euxcsta iiotata, Pivcl- 
lia spp. 

PHORIDAE. 

PHYLLOMYZIDAE : Desomometopa spp., D. m-ni- 
gritm, D. tursalis, D. tibialis, Lcptomctopa hitiiics, 
Milichiella arcuuta, M. lactcipennis, Stomosis lutcolu. 
P I OP II I LI DAE : Piophila spp. 

PSYCHODIDAE : Bnmettia nitida, Phlcbotomus 
vciator, Psyclioda alternata, P. sever ini, Tclmato- 
scopus albipunctatus. 

SARCOPEIAGIDAE : Hypopclta scrofa, Sarcophagi 
spp., S. bullatu, S. anandra, S. argyrosloma, S. assiduu, 
S. dcrclictu, <S. floridensis, S. galcata, S. haemorrhoid- 
alls, S. importune, S. laakei, S. latisetosa, S. morioncllu, 

S. ochracca, S. plinthopyga, S. pusiola, S. rapai, S. sar- 
racenioidcs, S. singularis, S. vcntricosa, Sarcophagula 
spp., S. im par, S. salva. 

SCATOPSIDAE: Scatopsc fuscipcs, S. notata. 
SCIARIDAE : Bradysia spp., Sciara spp. 
SEPSIDAE: Meroplius stcrcorarium, Sepsis punc- 
tilio. 

STRATIOMYIDAE : Hcrmetia illiiccns. 
SYLVICOL1DAE : Sylvicola altanatus, S. moryi- 
natus. 

SYRPHIDAE : Mcromacrus acutus, Tubifera tcuax, 

T. dimidiates. 

TENDIPEDIDAE. 

TETHIXIDAB: Pclomyia coronata. 

TIPULIDAE : Mumetopia occipitalis. 

TYLIDAE : Taeniaptera lasciva. 


1,946 specimens for May through September, 
respective!}'. In contrast, average monthly in- 
dexes for the same period for DDT-treated and 
untreated privies were 15, 7, 103, 14, and 36, 
and 3, 13, 5, 16, and 10 specimens, respectively. 
Nine privies within a 3- to 4-block area, treated 
in groups of 3 with BIIC, dieldrin, or chlordane, 
also showed increased housefly production with 
a low prevalence persisting in 3 adjacent un- 
treated privies. Both aldrin-treated privies 
and di eldrin- treated privies with only the riser 
walls or the pit contents sprayed likewise pro- 
duced increased housefly breeding. A total of 
273,046 flies, representing 123 species, 76 genera, 
and 36 families, were trapped in all privies. 

The low level of housefly production in un- 


treated privies and the increased breeding of 
this species in privies treated with BHL, 
chlordane, aldrin, and dieldrin indicate that 
the use of these chlorinated hydrocarbon insec- 
ticides for housefly control in privies should he 
avoided. 


tNCti ... 

Kilpatrick, J. W, anil Bogue, M. V.: - " 
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Table 2. Foodborne, waterborne, and other disease outbreaks by type of infection, reported in 1955 


Area 

Typhoid 

fever 

Salmonel- 

losis 

Shigel- 

losis 

Trichi- 

nosis 

Botu- 

lism 

Staphylo- 
coccal 
food poi- 
soning 

Gastro- 

enteritis 

Toxic 
agents 
and tox- 
ic foods 

Outbreaks 

Cases 

Outbreaks 

Cases 

Outbreaks 

Cases 

Outbreaks 

Cases 

Outbreaks 

Cases 

Outbreaks 

Cases 

Outbreaks 

Cases 

Outbreaks 

Cases 

United States 

5 

36 

16 

1 971 

10 

475 

5 

92 

5 

14 

>102 

1 4, 130 

>66 

> 5, 160 

1 5 

> 99 

New England: 






















1 

16 







2 

127 






1 

16 







4 

234 





Middle Atlantic: 

















New York. 



2 

97 

1 

30 

1 

3 



5 

105 

4 

228 














1 

145 






1 ' 

3 

1 

278 





1 

2 

1 

5 





East North Central: 
















Ohio 







1 

10 



2 

251 

2 

14 



Indiana 





1 

219 

1 

69 



1 

14 

1 

6 



Illinois. _ 



1 

6 







3 

119 

3 

58 



West North Central: 

















Minnesota 











2 

59 

1 

121 



Iowa _ 







1 

6 









Missouri 











2 

103 

1 

17 



South Dakota. . 

1 

8 















South Atlantic: 















Delaware 











1 

21 





Maryland 



1 

250 







1 

105 





Virginia 









1 

12 

1 

40 



West Virginia. _ 











2 

19 

1 

S5 



Georgia 











1 

9 





Florida 













1 

181 



East South Central: 

















Tennessee 



1 

3 













-Mississippi.. .. 










1 

5 





West South Central: 

















Arkansas. _ . 











5 

17S 





Louisiana 

1- 

21 









2 

44 



i 

10 

Texas 












2 

78 



Mountain: 

















Idaho 











4 

17 





Colorado. . 









1 

5 







New Mexico . 









1 

4 

3 

900 

1 

88 



Utah. 







1 

4 





2 

150 



Facific: 

















Washington 











5 

31 





Oregon 





2 

16 





2 

7 

1 

10 



California. 

Hawaii 

'¥ 

’"4 

6 

51 

5 

194 

— 

— 

2 

3 

35 

1 

510 

14 

28 

2, 478 

3 

~ 64 




J 


’ 











’*”*"'*" 

United States 1954. 

16 

92 

20 

1, 164 

19 

1,471 

6 

53 

8 

18 

100 

4, 868 

103 

5, 914 

10 

270 

United States 1953 

12 

75 

21 

533 

23 

2, 230 

13 

134 

7 

10 

81 

4,045 

67 

4, 226 

15 

606 


1 Includes outbreaks among military personnel, not listed in any State. 


were reported, both of which resulted from a 
carrier. Of the outbreaks from salmonella in- 
fections, two were definitely associated with 
earners, and it is believed that many more re- 
sulted from unknown carriers. In many in- 
stances, the source of outbreaks was not deter- 
mined, but evidence of improper handling and 


lack of adequate refrigeration was found to be 
a contributing factor in most of the outbreaks. 

Typhoid Fever 

The number (5) of typhoid fever outbreaks 
reported in 1955 was relatively small compared 
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though not proven, water was a possible vehicle 
of shigella infection in two children in a sum- 
mer camp. It was also a possible source of 
nine cases of infectious hepatitis among school 
children at a camp. 


Milkborne Disease Outbreaks 

The number of outbreaks associated with milk 
and milk products has not been large (fewer 
than 10) in each of the last 5 years. In 1955, 
there were 302 cases in 3 outbreaks compared 
with 200 cases in 9 outbreaks in 1951. While 
there were only 6 outbreaks in 1952, the number 
of cases was about 800. Most of the cases 
(278) reported during 1955 resulted from 1 
outbreak in which commercial milk was the ve- 
hicle. An investigation revealed a salmonella 
organism, group B. 

The other 2 outbreaks reported in 1955 re- 
sulted from milk products contaminated with 
Staphylococcus aureus during the manufactur- 
ing process. In one, 15 cases developed after 
eating ice cream made in an old freezer which 
apparent^ had not been thoroughly cleaned. 
Contaminated cheddar cheese was associated 
with nine cases. Since staphylococci were 
found in the center of cheese from unopened 
samples, it was concluded that contamination 
occurred during the manufacturing process. 


Other Foodborne Outbreaks 

With only a few outbreaks in which milk 
and milk products were associated, naturally, 
a great majority have been from other foods. 
The total outbreaks associated with other foods 
reported in 1955 was 193 with 9,633 cases com- 
pared with 234 outbreaks and 11,704 cases in 
1954. Reports for 1955 were received from 27 
States, Hawaii, and military establishments 
compared with those from 35 jurisdictions in 

1954. 

As in 1954, foods most frequently incrimi- 
nated were turkey and chicken (including 
eggs) , custard filled pastries, ham, and beef. 
However, unlike previous years when potato 
salad was the vehicle in a number of outbreaks, 
there were only two associated with this food in 

1955. Various other foods were associated with 


Table 1. Foodborne and waterborne disease 
outbreaks reported in 19 55 by vehicle of in- 
fection 


Area 

Water 

Milk 

and 

milk- 

prod- 

ucts 

Other foods 

CO 

*3 

o 

u 

J2 

3 

o 

GO 

o 
to 
c 3 

o 

CO 

*3 

o 

i-t 

XI 

-u 

3 

O 

CO 

o 

w 

a 

O 

to 

3 

o 

5 

OJ 

o 

CO 

6 

United States 

New England: 

Maine 

2 

22 

3 

302 

‘193 

‘9,033 





2 

5 

12 

1 

2 

5 

3 

5 

3 

1 

3 

127 

250 

433 

115 

7 

275 

S9 

146 

180 

G 

120 

Massachusetts. 





Middle Atlantic: 

New York 





New Jersey _ 





Pennsylvania 



1 

27S 

East North Central: 








Illinois . — i 

West North Central: 

i 

22 

1 

15 
















South Atlantic: 





1 

2 

2 

3 

21 

355 

52 

I 104 





i 














1 

9 




i 

181 

East South Central: 










1 

5 

3 

2 

4 

1 

5 

3 

5 

5 

71 

1 

5 

178 

54 

7S 

17 

5 

992 

154 

31 

41 

2, 491 

14 

West South Central: 















Mountain: 
















Utah 






Pacific: 










California 

i 

( 2 ) - 


... 

United States... 1954 
United States — 1953 1 

Tl 

1 7 

52 

19 1 

9 2 
4 

00 

97 

234 1 
194 

"h 704 
9,914 


1 Includes outbreaks among n ?pl? r ^ P er ° onlie ' 
listed in any State. 2 Not available. 


remainder. In one outbreak the vehicle aj 
■eel to have been contaminated by a too 
d]er who had hepatitis. No foodborne 

xtitis was reported in 1954. , , 

urine the year only two shigella outbreak 
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coccal food poisoning. However, the 102 re- 
ported in 1955 indicate little change as com- 
pared with the 100 for 1951. A number of 
these outbreaks were continued by bacteriolog- 
ical examination, A aureus being isolated in 15 
instances. No reports of the isolation of Staph- 
ylococcus alb us were received. In 1954, there 
were 23 isolations of /S', aureus and 3 of S. alb us. 

Epidemiological investigation in most in- 
stances failed to determine the source, but inad- 
equate refrigeration ancl improper food han- 
dling were usually found. An infected food 
handler was found in a large number of the out- 
breaks associated with poor handling proce- 
dures. Unsanitary conditions were found to be 
contributing factors in several outbreaks. 
About a fourth of the outbreaks were attributed 
to public eating places and another fourth to 
private households. A smaller number of out- 
breaks were associated with bakeries, schools, 
and field lunches. Hospitals, church gather- 
ings, and picnics were sources of only a few 
outbreaks. 

Streptococcal Infections 

A total of 353 cases of streptococcal food 
poisoning was reported in 4 outbreaks. One 
outbreak was among employees and student 
nurses in a hospital. About 54 hours after egg 
salad was served in 2 dining rooms, 116 per- 
sons became ill with streptococcal sore throat. 
A streptococcus was isolated from the salad ancl 
from the kitchen helper who prepared it. The 
helper was ill prior to reporting to work on the 
day be prepared the egg salad. 

Another outbreak involving 181 school chil- 
dren developed 3 days after they had eaten ham 
m the school cafeteria. Bacteriological exami- 
nation of the ham revealed Streptococcus 
faecalis. The meat was found to have been 
improperly handled. One outbreak not asso- 
ciated with food occurred among employees of 
a restaurant. No secondary cases resulted 
from this source, indicating none of the food 
was contaminated by the employees. 

Chemical and Olher Noxious Agents 

Five outbreaks involving 99 cases resulted 
from noxious agents. One was from Nicotiana 
ffhuca mistaken for polk weed, and the other 


four were attributed to chemicals. One involv- 
ing 50 children resulted from a dye (now pro- 
hibited) used to color popcorn. Another was 
from nicotine sulfate used as a spray on mustard 
greens. The third was from nitrite in wieners 
because of faulty processing. Cadmium was 
incriminated in the fourth and affected 25 
persons. 

Trichinosis 

Ninety-two cases of trichinosis were reported 
in 5 outbreaks during 1955. Of these cases, 69 
were in one outbreak among 111 members of two 
fraternities. Each maintained its own dining 
room and served “rare” pork to the members, 
who preferred this type of meat. No large out- 
breaks occurred in 1954, thus fewer cases were 
reported that year. However, in 1953, the case 
total was 134 including an outbreak affecting 73 
persons in an institution. Two of the 1955 out- 
breaks were associated with bakeries, schools, 
fed hogs. Eats seen on the farms supplying 
the meat were a possible source of infection of 
the swine. 

Gastroenteritis 

Numerous outbreaks of gastroenteritis were 
reported in 1955. Epidemiological investiga- 
tions of these failed to determine the etiology 
in all but a few. The majority were believed to 
have resulted from food ; 2 were traced to water, 
and 1 to a beverage. The method of contamina- 
tion was not found but improper handling of 
food was associated with many of the outbreaks. 
Inadequate refrigeration was a contributing 
factor in many instances. The accompanying 
table shows these and miscellaneous outbreaks, 
such as the 4 of streptococcal food poisonings 
with 353 cases. Also, included in the table are 
2 outbreaks from paracolon organisms which 
affected 90 persons and 5 outbreaks probably 
of viral origin. A total of 922 cases was 
reported in these viral outbreaks. 

For 16 outbreaks, although food was sus- 
pected to be the vehicle of infection, no speci- 
mens were available for bacteriological examina- 
tion, and no specific item was incriminated. In 
other outbreaks there was sufficient evidence 
that a particular food was involved but in many 
instances none was available for laboratory 
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with the 16 in 1954, 12 in 1953, and higher num- 
bers in previous years. One outbreak involved 
21 cases in 5 related families that had contact 
with a carrier. Two other outbreaks were 
traced to carriers, one of whom was a domestic 
in a private home and may have contaminated 
food. The source of the other outbreak was 
not found. It occurred on an Indian reserva- 
tion where a number of possible modes of spread 
were found, but sufficient evidence was lacking 
to incriminate any of these. 


Salmonellosis 

Thirteen outbreaks of salmonellosis were re- 
ported in seven States during 1955. This is 
half the number reported in 12 States and 1 
Territory for 1954. Three additional outbreaks 
among military personnel were reported in 1955 
compared with none in 1954. The total (071) 
cases was 17 percent less than the 1,164 cases 
for last year, but it is about 82 percent greater 
than the 533 reported in 1953. 

All except one outbreak were associated with 
food. The exception was among persons who 
attended Pan American games in Mexico, and 
the source was not determined. In one out- 
break at least 27S people supplied by one dairy 
were aifected. Another large outbreak with 250 
cases resulted from rice patties served in an 
institution. Salmonella montevidio was iso- 
lated from the rice patties, but the source of 
contamination was not found. In a second in- 
stitution 6 persons became ill from the ingestion 
of frozen eggs. Salmonella -pullorum , com- 
monly associated with eggs, was isolated from 
the frozen product. 

Of the remaining outbreaks, 6 were in pri- 
vate households, 1 in a restaurant, 1 in a club, 
and 1 in a hospital’s newborn nursery. In only 
3 of the outbreaks was a carrier found, 1 in 
the dairy, 1 in the hospital nursery, and 1 in 
a local store which sold fishcakes to the general 
public. 

Other than those mentioned above, the Sal- 
monella organisms isolated weie alachua , 
anaium, Chester , enteriditis , newington, new- 
port , thompson , and typhhnurium , and also 
o-roup B. Three organisms were isolated in 
connection with one outbreak, and no specific 
etiology was assigned to it. 


Shigellosis 

During 1955 half (5) as many States re- 
ported outbreaks of shigellosis as in 1954. This 
is reflected in the number (10) of outbreaks 
compared with that (19) for last year. The 
number of cases (475) is considerably less than 
the 1,471 reported in 1954, probably because of 
the distribution of the outbreaks. 

In 1955, only 2 outbreaks among children 
were in institutions, 1 among children in a 
hospital, and none among school children com- 
pared with 17 in these organizations during 
1954. The majority of the outbreaks this year 
were in rural or substandard housing areas. 
Two cases developed in children in a camp and 
followed fecal contamination of soil or water, 
or both. 

One outbreak involved 45 persons who at- 
tended a Avedding reception. An investigation 
revealed that this Avas a catered reception, and 
all food items probably Avere contaminated by 
the caterer avIio rvas found to be a carrier. One 
other outbreak resulted from food and the 
remainder Avas considered person-to-person 
transmission. 

Six of the outbreaks Avere from sonne types 
of organisms and 4 were flexner types. On! 

3 outbreaks were traced to carriers, the sour< 
of the other 7 being unknown. 


Botulism 

Five outbreaks of botulism A\ 7 ere reported i 
four States during 1955. Of these, 2 were o 
type A organisms and 2 were of type B. lb 
other was based on clinical evidence and wa 
not confirmed by laboratory tests. Horn 
canned foods, olives, chili peppers, spinach 
wild mushrooms, and chayote were mcrinu 
mated. In one outbreak 5 individuals becann 
ill after eating chili peppers Avhile at work 
The person Avho prepared the food was accus 
tomed to canning various foods and had cannec 
chili peppers many times before without inci- 
dent. All five of the victims recovered after 
receiving botulinus antitoxin. However, of tn 
other 9 cases reported, 7 resulted in c ea i. 


phylococcal Food Poisoning 

For the last several years increases ha re been 
red in the number of outbreaks of staphyl 
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in two outbreaks. One of these outbreaks was 
in Florida, but cold weather set in and no mos- 
quitoes could bo collected for laboratory tests. 
The other outbreak was in North Carolina 
where several hundred horses and mules died 
as a result of the disease. The virus was also 
found in mosquitoes. 

Outbreaks of diarrhea among newborn in- 
fants were reported by three States. Thirty- 
seven infants in six hospital nurseries devel- 
oped the disease from contact with a carrier or 
improper sterilization procedures or both. E. 
coli was found in specimens of patients in two 
outbreaks and other coliform organisms were 
found in specimens collected in another. No 
reports of laboratory examination were given 
for the other outbreaks. 

Unusual occurrences of diphtheria were re- 
ported, particularly during the latter half of 
1955. For the entire year, six outbreaks of 
the disease were reported. Most of the cases 
associated with these outbreaks were among 
people in the lower socioeconomic group. Im- 
munization levels in the affected areas were 
found to be dangerously low. 


Reports of 13 outbreaks of infectious hepa- 
titis wore received from live States and Alaska. 
The mode of spread in most of these was given 
as personal contact, but some spread probably 
resulted from fecal contamination. Poor per- 
sonal habits were given as a possible mode of 
spread in a few instances. 

Food was determined to be the vehicle of 
infection in 13 cases in one outbreak. Water 
was suspected in two outbreaks, but there was 
insufficient evidence to incriminate it. In one, 
use of unsanitary buckets by members of a foot- 
ball team was considered the source; in the 
other, polluted water from a stream in a picnic 
area, used in making a cold beverage, was a 
possible source. 

Five of the outbreaks occurred in hospitals 
or institutions. Four were among students. 
The other four were among general populations 
in localized areas. Although not an outbreak, 
201 cases "were reported in one city. Of these, 
15 were diagnosed as serum hepatitis, or there 
was a recent history of contaminated needles 
and instruments. 


Auxiliary Publication 


Public Health Reports frequently receives 
contributions which, though worth document- 
ing, pose technical or financial difficulties 
which prevent their acceptance for publication. 
Thanks to the American Documentation Insti- 
tute, it is possible now to provide a reference 
and a central source for such material by the 
following process. 

The author of qualified material will be 
asked if he wishes to have the material de- 
posited in the ADI auxiliary publication pro- 
gram file at the Library of Congress, for a 
nominal fee ($2 for the present) . If he is 
willing, Public Health Reports will publish a 
note to the effect that the material, briefly de- 
scribed, with a document number, is available 
from that source. 

Such materials submitted by the editor will 
be accepted by the American Documentation 
Institute in the Library of Congress, entered in 


the auxiliary publication program file and 
catalog, and held indefinitely, awaiting re- 
quests for copies. Copies will be furnished at 
the regular rates of the Library of, Congress 
photo-duplication service. 

Such material must satisfy the regular scien- 
tific and editorial criteria of this journal. The 
editor’s decision against publication in this 
journal must be dictated by financial and tech- 
nical considerations only. The material may 
consist of an entire paper or a portion of it, 
illustrative, supplementary, or appendical in 
nature. The program does not apply to books, 
doctoral dissertations, or other material pub- 
lished separately. Authors should not offer 
material directly to the Library of Congress. 
Material may be forwarded for deposit with 
the auxiliary publication program only by the 
editor of a scientific, learned, or professional 
journal. 
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tests, or, on testing, no pathogenic organisms 
were found. The average incubation period 
was found to be much longer than the 4 to 6 
hours usually found in staphylococcal food 
poisoning. This suggests food infection, some 
of which may have been salmonella infections. 
As suspected vehicles, poultry meat was men- 
tioned almost twice as often as any other food, 
followed by beef, and a few each of creamed 
filled pastries, fish, and creamed meat or salads. 

Five outbreaks probably of viral origin were 
reported, 2 in schools, 2 in institutions, and 1 
in a mountain camp. Viral studies were done 
in at least two but in none was the etiology 
definitely established. However, investigations 
did rule out food and water as vehicles of in- 
fection. One large outbreak not listed in the 
table occurred among the general population 
in Ohio and was spread by personal contact to 
approximately 3,000 persons. 


Animals as Sources of Human Disease 

Animals are important factors in diseases of 
man in several respects. They may be reservoirs 
of infection which may be transmitted to man 
by direct or indirect contact. Animal products 
in the form of food (meat, milk, and eggs) may 
also be sources or vehicles of infection. Some 
animal products (hides, hair, and wool) may 
harbor pathogenic organisms which can infect 
man. 

The importance of animals as sources of in- 
fection for man is shown by the fact that SO dif- 
ferent diseases may be transmitted to man. 
Nearly one-half of the diseases listed for re- 
porting by States to the Public Health Service 
are in this category. The wide distribution of 
some of these infections is shown by the fol- 
lowing figures : 48 States reported human cases 
of brucellosis in 1954, 41 reported tularemia, 3S 
reported Pocky Mountain spotted fever, and 
32 reported one or more cases of psittacosis. 

Animal food products such as meat, milk, and 
eugs may not only serve as vehicles of infection 
from the animal to man but they also are ex- 
cellent media for the growth of bacterial agents. 
Poultry meat and eggs are occasionally sources 
of infection, mostly salmonella infections, or 
are contaminated during the period of prepara- 


tion by organisms causing food intoxication or 
food infection. 

In 1955, there were 30 such outbreaks re- 
ported in which about 1,600 cases of illness oc- 
curred. Of these, 25 were associated with meat 
and 5 resulted from eggs. Seven outbreaks, 4 
from poultry meat and 3 from eggs, involving 
162 cases resulted from salmonella infections. 
Of those associated with meat, the sources were 
unknown but epidemiological investigations re- 
vealed lack of adequate refrigeration. In one 
the meat was probably contaminated by a car- 
rier. However, this was not definitely estab- 
lished because three organisms were isolated, 
none being from the meat itself. 

/S. pullorum, was isolated from frozen eggs 
associated with one outbreak. In another, the 
organism was not isolated from eggs but there 
was good evidence that they were contaminated 
with S. thompson. In the third outbreak, there 
was insufficient evidence of contamination in the 
eggs although they were eaten by all those 
affected. 

Fourteen outbreaks were from staphylococcal 
enterotoxin, 1 from streptococcus, and 7 were 
of unknown etiology. As would be expected 
in the staphylococcal poisonings, improper food 
handling was a common finding. Many of those 
with unknown etiology probably were salmo- 
nella infections because the incubation periods 
were longer than is usually associated with 
staphylococcal poisoning. 


Miscellaneous Outbreaks 

Three outbreaks of meningitis were reported. 
One was among preschool and school children in 
western North Carolina. Another affected two 
children in a family in Utah. The other oc- 
curred among Indians on a reservation and in- 
volved eight persons during a 2-week period. 

Although two outbreaks of encephalitis oc- 
curred among pheasants, no outbreaks o m cc 
tious encephalitis were reported in human 
during 1955. The prevalance of the disease 
California, where it is endemic during m 
mer months, was markedly lower m oo ^ ‘ 
in 1954. A few laboratory confirmed ca=e> 
irthropod-borne infections were receive 
various parts of the country. Eastern equin® 
mcephaiitis virus was isolated from pheasants 
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— community wealth 

APHA SOUTHERN BRANCH CONFERENCE REPORT 


The Southern Branch of the American 
Public Plealth Association held its 24th 
annual meeting April 4-6, 1956, in Tulsa, 
Okla. Many of the papers read accented 
the theme of the meeting by demonstrat- 
ing how some southern communities are 
benefiting from the advances in public 
health practice. 

News summaries of 12 of the papers are 
presented here. The encouraging report 
that local health agencies are adopting a 
vector control program after successful 
demonstration projects in several States 
is the subject of one. In Missouri, another 
reports, educational activities in farm 
counties helped bring about enactment of 
an effective State brucellosis control law. 
A downward trend in dog rabies is noted 
in Kentucky, where public opinion 
brought about a State law for compulsory 
immunization of the canine population. 


Success in a program for the care of the 
chronically ill was reported from Rich- 
mond, Va. In Tulsa, Okla., the health 
department has an active voice in con- 
trolling land improvement, and in Georgia 
studies show that local mosquito control 
programs ought to start in late winter. 

Other papers discussed demographic 
changes in the south, a method for de- 
termining the costs of administering the 
poliomyelitis vaccine, psittacosis control, 
criteria for a local mental health program, 
and the problem that diphtheria still 
presents to the southern States. 

Attending the meeting were public 
health workers from Alabama, Arkansas, 
District of Columbia, Florida, Georgia, 
Kentucky, Louisiana, Maryland, Missis- 
sippi, Missouri, North Carolina, Okla- 
homa, South Carolina, Tennessee, Texas, 
Virginia, and West Virginia. 
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limited to milk ordinance cities in 
which the local health department 
requested tests. The bureau was 
also instrumental in getting tests in 
the three larger metropolitan areas 
in the State. 

Tile rate found in the cross-section 
survey compared favorably with the 
37.7 percent rate of infection found 
in 67,000 dairy herds by the Mis- 
souri Department of Agriculture in 
1953 in the first statewide ring tests, 
Price said. 

Other phases of the statewide sur- 
vey were voluntary blood testing at 
the owner’s expense and intensified 
ealfhood vaccination. In a second 
round of statewide milk ring testing 
in 1955, the infection rate had 
dropped to 1S.5 percent in 14S.177 
herd tests. Blood tests of 776, 0S7 
cattle during the same period 
showed 22,141 reactors, or an infec- 
tion rate of 2.S percent for brucel- 
losis. 

In an epidemiological investigation 
in 1953-55, the Missouri Division of 
Health attempted to ascertain the 
frequency of human brucellosis in a 
rural area, the probable mode of 
transmission, and the most prevalent 
species of Brucella. 

The study area was confined to 18 
counties iu district 3 in west central 
Missouri, a diversified farm area that 
produces some milk for the Kansas 
City market. However, most of the 
dairies are small and produce un- 
graded milk. 

Prom blood specimens submitted to 
the bureau of laboratories for routine 
agglutination studies, all subjects 
with blood agglutination titers of 
1:S0 or higher were selected for this 
epidemiological study. 

Of the 62 investigations completed, 
35 of the patients were acutely ill 
and 20 had chronic cases, according 
to their physicians. (Pour did not 
have brucellosis ; 1 veterinarian and 
2 veterinary students were not in- 
vestigated.) 

Twenty-eight (SO percent) of the 
35 acute illnesses were found in per- 
sons having direct contact with in- 
fected animals or their discharges, 
and 7 (20 percent) were attributed 
to the consumption of infected raw 
milk or milk products. 

Cultures were attempted on all 


specimens, and 9 isolations were 
identified, all of them Brucella, 
abortus. Seven of the isolations were, 
from the 2S eases attributed to ani- 
mal contact (2 of them might have 
been swine contact), and 2 were 
from 7 cases of probable milk origin. 

The epidemiological findings, Price 
concluded, compare with those else- 
where in the midwest, with the ex- 
ception that in tills area of Missouri 
the primary causative agent thus far 
isolated is Brucella abortus. 


Kentucky Reducing Rabies 
In Dog Population 

Public opinion in Kentucky was so 
aroused after a Louisville boy died 
in 1953 from the untreated bite of 
a stray dog that rabies immunization 
for dogs became compulsory in 1954. 

Ronald L. Hectorne, D.V.M., direc- 
tor, division of veterinary medicine, 
Kentucky State Department of 
Health, said that under Kentucky’s 
2-year-old rabies law the State 
department of health is responsible 
for vaccinating all dogs and the 
State department of agriculture for 
licensing dogs, collecting strays, and 
maintaining dog pounds. Local 
health departments were asked to 
set up vaccination clinics in coop- 
eration with local veterinarians. 

More than 4,000 clinics have been 
held since the act became effective 
on July 1, 1954, and more than 
200,000 dogs have been vaccinated. 

To serve eastern counties, in which 
there are few accredited veteri- 
narians, a veterinarian has been em- 
ployed to conduct clinics. In other 
counties lacking a resident veteri- 
narian, veterinarians from neigh- 
boring counties have come in to 
conduct clinics. In this way, the 
State with the cooperation of the 
Kentucky Veterinary Medical Asso- 
ciation has overcome a major ob- 
stacle in administering the law. 

During the 2-year period ending 
December 31, 1055, 125,652 dogs bad 
received the chick embryo (avian- 
ized) vaccine, and Sl,193 the brain 
tissue vaccine. The chick embryo 
vaccine is used at all local clinics 
sponsored by the health department. 


Dogs vaccinated in the clinics 
wear a standard tag containing the 
vaccine manufacturer’s name, the 
serial number of vaccination, and 
the year of vaccination. The color 
of the tags is changed each year. 

The success of the program is 
shown in the downward trend of ra- 
bies in the dog population. Labora- 
tory-confirmed rabies has been re- 
duced from an average of 39S 
positive cases during the 5 years be- 
fore 1954 to 2G1 in 1954 and 120 in 
1955. Rabies infection verified in 
dog heads submitted for examina- 
tion has fallen from 44 percent in 
1953 to 30 percent in 1955. 

Rabies in wildlife, however, is on 
the increase in the State, Hectorne 
reported. The State health depart- 
ment and the Kentucky State Pish 
and Wildlife Department are trying 
to reduce the fox population. 

Florida Sets Tentative Cost 
For Administering Vaccine 

Preliminary calculations indicate 
that 64 cents is the cost of adminis- 
tering a single injection of poliomye- 
litis vaccine in Florida. Since 90 
percent of all poliomyelitis vaccine 
distributed by the Florida State 
Health Department goes to county 
health departments, a time-cost 
study was run in 5 selected counties 
to estimate administration costs for 
the entire State. 

Representing the county health de- 
partment in Orange County, Wade N. 
Stephens, M.D., M.P.H., Orlando, ex- 
plained how the estimated figure was 
derived. Time-cost records were 
kept in health departments in Frank- 
lin, Gulf, Leon, Orange, and Wakulla 
Counties for l'/ 2 months, ending Feb- 
ruary 29, 1956. 

The per dose cost of administra- 
tion to the local health department is 
found by dividing local cost by num- 
ber of doses given (table). The sum 
of individual employee costs plus 
cost of supplies, excluding vaccine, 
equals the monthly cost of the polio- 
myelitis program to each health 
department. 

To obtain individual employee 
costs, multiply tile total hours 
worked each month by an employee 
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tected by immunization before en- 
tering school. Ideally, of course, 
they should be immunized during 
infancy with only a recall immuniza- 
tion needed before school entry.” ' 

Setting Up Rabies Control 
In the Health Department 

If canine rabies is to be prevented, 
restraint of the dog population, op- 
eration of the pound, and the anti- 
rabies vaccination program should 
all be centralized within the com- 
municable disease program of the lo- 
cal health department, asserted Lu- 


during the period of quarantine are 
necessary to physicians treating 
victims of dog bites. 

4. Equipment should be designed 
to provide for easy cleaning, pro- 
tection of personnel, and proper care 
of the dog. 

A thorough daily cleaning schedule 
will keep the pound and vehicles free 
from obnoxious odors. 

Equipment for the pound should in- 
clude various types of brushes, fa- 
cilities for the hot detergent as well 
as a sanitizing agent, and a well- 
designed sewer system. 'Water taps, 
hot and cold, should be at convenient 
locations. 


is protected against rabies. The dog 
shelter may be included in the field 
trips planned for school children. 

Missouri Gains Legislation 
For Brucellosis Control 

Missouri’s activities in brucellosis 
control, culminating in an effective 
State law in August 1055, were re- 
ported by Edmund it. Price, D.V.M., 
public health veterinarian and as- 
sistant director of the bureau ot 
communicable diseases, Missouri Di- 
vision of Health. 


ther B. Fredrickson, D.V.M., M.P.II., 
public health veterinarian, Tennes- 
see Department of Public Health. 

"A most important element in pub- 
lic education is a well-managed 
pound, kept odor-free, with a system 
of accurate records,” he added. 

Fredrickson had concrete sugges- 
tions for organizing efficient dog 
control : 

1. Legislation should provide that 
the dog shelter and the rabies con- 
trol officers be under the supervision 
of the health officer ; that all person- 
nel have civil service protection; 
that owners be required to secure 
vaccination of their dogs; that a 
public health veterinarian direct the 
program. The ordinance should be 
supplemented with regulations. 

2. Dog wardens and control offi- 
cers must be skilled in meeting the 
public in addition to being adept at 
handling dogs. 

3. A thorough record system, set 
up by an experienced auditor, is fun- 
damental. It must incorporate a 
method of accounting, recording of 
cash, and auditing. 

Forms for investigation of com- 
plaints on straying dogs should he 
filed for future reference after a com- 
plaint is closed. A daily summary 
should describe each dog received. 
A signed statement from the owner 
or harborer of the dog involved in a 
biting incident will clear the dog 
surrendered for destruction or adop- 
tion. 

Tags will facilitate identification 
of lost dogs. Owners should be noti- 
fied. Proper forms for recording the 
location and condition of biting dogs 


The examination room should be The hi ° h prevalence rate of brn- 
equipped with tables for vaccina- celiosis was indicated in a 1951 Fed- 
tions, examinations, and autopsies, era * re P° r t, stating that G.7 percent 
with refrigeration for vaccine and the cattle in the State were posi- 
the preservation of dog carcasses tive to the blood agglutination test, 
pending laboratory examination, and ^he Missouri Division of Health 
with hot and cold running water. had urged adequate legislation for 
Ventilation of collection vehicles Tears, but its efforts "-ere acceler- 
should be designed so that children a ted in the past 5 years, Price indi- 
are not able to reach through the rated. The division conferred fre- 
openings to pet a dog. The vehicle fluently with leaders of the several 
bed should provide drainage. Metal brucellosis committees that had 
is the most suitable material for the been appointed since 1910 to advise 
truck compartments. on legislation. Projects included an 

Secure, individual compartments education campaign, a milk ring test 
for rabies suspects are necessary survey, and an epidemiological in- 
both in the truck and at the pound, vestigation of human brucellosis 


A separate section of the shelter 
should be reserved for cages of rabies 
suspects. 

5. The areas of the community in 
which rabies control officers can best 
prevent new cases of animal rabies 
can be determined by epidemiological 
studies. 

Areas that have yielded rabid ani- 
mals should be intensively patrolled. 
Strenuous efforts must be made to 
locate animals and persons bitten by 
a rabid dog. Exposed animals should 
be destroyed immediately, or, at the 
minimum, quarantined for 6 months. 

Areas with low percentages of 
vaccinated dogs should be given par- 
ticular attention. Sections where 
less than SO percent of the dog popu- 
lation is protected by current vacci- 
nation are likely sources of rabies 
outbreaks. 

6. The public ought to visit the 
pound, except where rabies suspects 
are quartered. Visitors can learn 
from employees how the community 


cases. 

In 1951, four copies of tbe film 
“The Triple Threat of Brucellosis" 
were made available to all the 
schools, PTA’s, and farm and civic 
organizations through tbe divisions 
bureau of health education. Several 
hundred thousand persons, in urban 
ns well as rural areas, saw this film. 
In many counties, health personnel 
used the film as a primary part of 


eir school health education pro- 
am. In other counties, the local 
alth departments held area sym- 
siums on brucellosis. Many radio 
•ipts and newspaper releases were 
'pared for local use. Thousands 
pieces of literature were sent out 
the bureau of health education, 

1 all of the State health agency 3 
•elopes carried tbe postmar ' 
:amp Out Brucellosis." 

"he milk ring tests, conducted in 

2 by the division’s bureau of lah- 
tories, yielded a brucellosis Infec- 
i rate of 3S.2 percent in I° s het 3 
plying 0 cities. The survey was 


806 


Public Health Reports 



pneumonias and ill-defined fevers, lio 
asserted. 

Iuterstatu shipments of parakeets 
are so large anil numerous tlmt 
XortU Carolina’s present program of 
investigating bird populations sus- 
pected as the sources of human psit- 
tacosis infections and destroying 
aviaries where infection is found 
seeius grossly inadequate, he de- 
clared. 


Vector Control Projects 
Found Successful 

The key to the encouraging suc- 
cess of the community vector control 
demonstration program lias been its 
acceptance by the public, according 
to Charles E. Gerlinrdt, M.S., vector 
control consultant to the Com- 
municable Disease Center of the Pub- 
lic Health Service. 

Local health agencies have adopted 
permanent programs of environ- 
mental sanitation for vector control 
on a par with such programs as food, 
milk, and water sanitation, he as- 
serted. 

Demonstration projects at Pueblo, 
Colo., and Kansas City, Kans., have 
been completed. Projects at Laredo, 
f'ex, Boise, Idaho, Cedar Itapids, 
Iowa, and Gadsden, Ala., are curreut, 
be reported. 

In one area, Gerbardt said, 000 
cesspools were replaced with proper 
facilities ; in another area, 1,800 out- 
door privies were razed. Miles of 
sewer extensions have been laid, and 
several million dollars worth of 
bonds have been approved for future 
extensions. 

At all projects, garbage and refuse 
storage, handling, and disposal prac- 
tices have been notably improved, 
and, he added, the improved practices 
have been adopted by a number of 
nearby cities. In several com- 
munities tlte application of the rec- 
om mended garbage and refuse 
handling methods resulted not only 
in an improved environment for the 
control of communicable diseases but 
m savings of more than the cost of 
the demonstration program. Also, 
be said, some property and land 
values increased, and some previ- 
ously unusable land was reclaimed. 


Industry has been cooperative, 
Gerbardt commented, In correcting 
major problems of industrial wastes 
disposal, and the keeping of large 
animals in cities lias been eliminated 
or controlled through enforcement 
of legislation. 

Participation in Projects 

A city or county is selected for a 
demonstration project on the basis 
of vectorborne or related disease 
problems, location in relation to 
other cities, need for general im- 
provement in environmental sanita- 
tion, tlie attitude of local government 
officials and citizens to change, and 
ability to finance the program. Di- 
rect requests from State and local 
health authorities also have a bear- 
ing on the decisions, Gerbardt said. 

Federal participation consists pri- 
marily of providing a technical 
supervisor, assigning vehicles, and 
supplying spraying equipment, train- 
ing, and educational aids. The 
technical supervisor is assigned to 
the local health agency for a period 
of 2 years. He conducts the pro- 
gram according to State and local 
health department policy. 

Of primary importance is the as- 
signment by the local health agency 
of a qualified person to assist the 
technical supervisor with surveys, 
evaluation, project details, and who 
will take over direction of the pro- 
gram when the technical supervisor 
leaves, Gerbardt asserted. The local 
health agency also provides office 
and shop space, manpower, chemi- 
cals, enactment and enforcement of 
necessary legislation, and obtains in- 
terdepartmental cooperation. 

Endorsement of the project by the 
State is a primary requisite, he said. 
State participation in the project 
varies according to State policies. 
Some States supply travel funds for 
observers from other cities. 

Development Procedures 

Gerbardt mentioned procedures in 
the development of a typical com- 
munity vector control demonstra- 
tion project, including a community- 
wide survey to evaluate and deline- 
ate insect vector problems; legisla- 
tive needs; garbage, refuse, and 
industrial waste handling and dis- 


posal standards; animal mainte- 
nance; extension of sewerage sys- 
tems; insect and rodent control; and 
educational activities. 

Education is vital to the success 
of the program and is used in a 
“do-it-yourself” context. The com- 
munity thus develops its own skills, 
abilities, and interest. Such interest 
is the best assurance that the pro- 
gram will be actively continued and 
supported after Federal participa- 
tion is withdrawn. Gerbardt said. 

Mental Health Action 
Criteria Outlined 

The director of a local mental 
health program must deal with the 
interrelationships of all individuals 
in the community. His decisions 
affect the behavior of the public and 
bring about action to destroy ad- 
verse predisposing influences and to 
nurture favorable ones, said Guy V. 
Rice, M.D., director of health con- 
servation services, Georgia Depart- 
ment of Public Health. 

All action promoted by the health 
officer in developing a community 
mental health program, Rice said, 
occurs in the following places; the 
home (including the hospital), the 
church, the school, the “factory,” and 
the playground. It will pertain to 
one or more of the following factors : 
understanding and acceptance, re- 
placement and substitution, anticipa- 
tory guidance, “built-in reactor,” 
and support. 

Specific Programs 

Rice listed eight specific programs 
which he said can bring about im- 
provement of a community’s mental 
health : 

General education to bring about 
understanding of mental illness and 
to dispel fear and stigma. 

Attack on maternal deprivation 
through relocation of children with 
their mothers or arrangement for 
care by a permanent mother substi- 
tute. 

Preparation for physiological or 
other crises, such as childbirth, car- 
ing for an infant, adolescence, and 
old age, by providing educational 
material or holding special classes. 
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Cost of giving vaccine in 5 Florida counties 


County 

Total 
local 
cost 1 

Doses 

admin- 

istered 

Cost 

per 

dose 

Orange. . _ 

$4, 1G5 88 
2, C87 4G 

1, 149 64 
582 21 
772 46 

6, 367 
8, 093 

1, 033 
223 
493 

$0 65 
33 
1 11 
2 61 

1 57 

Leon.. _ _ 

Gulf .... '.'.I 

Franklin ... 

Wakulla.. 

Total 

$9,357 G5 

16, 209 

$0 58 



1 August 12, 1055, to February 29, 195G 


b\ bis liouily wage, calculated on the 
basis of a 40 lioui week To this 
amount, add the number of miles he 
ttaxels, multiplied by 7 Yj cents 

To obtain an apjiioiimation of the 
total local cost throughout Florida, 
multiply the a\ eiage cost per dose in 
the fiie counties bj the total number 
of doses given throughout the State • 
$0 3S (aieiage cost per dose, from 
table) X 22S.2G4 (total doses gnen 
in State) = $132,39312 (total local 
cost in State). 

Add to this the State administia- 
tion costs $132,393 12 (local cost) -f 
314,779 03 (State cost) =$147,17213 
(total cost). 

To calculate the total cost per dose, 
divide the total cost figuies by the 
number of injections given $147,- 
17213 (total cost) — 22S.2G4 (num- 
ber of injections) = $0 64 

Changes in Demography 
Challenge Public Healfh 

Future population giowth of the 
south w ill take place in urban areas, 
stated Matthew Tayback, Sc D , di- 


lector of the statistical section, Balti 
moie City Health Department He 
based this prediction on trends in 
population growth and moxement 
since 1920 

Discussing the implications for 
public health of this and related 
demographic tiends in the south, 
Tayback uiged public health au 
tlionties to leeonsider their responsi- 
bilities Of particulai importance, 
he said, aie these cliaiactenstics of 
an urban cultiue • (a) families ha\e 
limited contact with tlieir relatnes, 
(b) large numbeis aie ciowded into 
small areas, and (c) the rigid dis- 
cipline of bonis and methods of laboi 
cieates mental and emotional 
stresses 

Tayback considers adequate cover 
age of the population with medical 
and nursing skills the fiist essential 
for a sound prei entire medical pro 
gram To a large extent, lie said, 
this cox erage can be pi ox ided tlnough 
existing services of personal phy- 
sicians and hospital centers But in 
many instances, facilities for diag 
nosis of cancel, detection of early 
emotional disoiders in children, 


home nursing care, and the like, are 
lacking 

“The public health department will 
demonstrate its maturity and use- 
fulness to the modern urban com 
munity by the statesmanship it ex 
bibits in the solution of such unmet 
needs,” he deelaied 

The full text of Tayback s pie-em 
tation is scheduled for publication 
in the Amcncan Journal of Public 
Health. 


Says Psittacosis Control 
Should Start Now 

Two approaches to the problem ot 
controlling psittacosis were sug 
gested by Martin P Hines, D V M , 
M P H , chief, veterinan public 
health section, North Caiolina State 
Board of Health 

The first is to accept the fact that 
duect control over birds carrying the 
\ irus is not possible or practical and 
to dneet attention and efforts to 
ward alerting the public and pliysl 
cians to the dangers that exist, he 
declared 

The second is to consider reestab- 
lishment of a Fedeial ban on inter 
state and import shipments of 
psittacine buds except from certified 
aviaries This w ould not be possible 
without funds, he asserted If the 
cost of certified birds could be kept 
between 315 and $20 bud ceitifin 
tion would be practical, he thought 

He described a number of past in 
fections in humans that occurred m 
North Caiolina and pointed out that 
the veterinaiy section is at present 
imestigating 50 psittacosis case- 
He claimed that the source of mfec 
tion in North Carolina is parakeets, 

and “ with the exception of Texas 

and Oregon, it is the same else- 


Florida Refines Cost Figure 


A final study, completed June 30, 1956, is expected to show 
more precisely the cost of administering a single injection of polio- 
myelitis vaccine in Florida. In developing the 64-cent figure re- 
ported on this page, Dr. Stephens had as h.s immediate purpose 
the demonstration of a method of estimating the cost. n April 
1956 Dr Joseph Bisfowish of Tallahassee completed a similar study 
in which he found 36 cents to be the cost of administration per in- 
jection. There is reason to believe that the actual figure is still 

lower 


where ” 

The incidence of psittacosis "• = 
low pnor to 1951 when the rwleri 
bail on interstate shipment of 1' 3 ‘ 
tacine buds was lifted, Hums mud. 
but during the past 1 t lC 

cidence has increased almost SOO 
percent. The degree ot mere . 
psittacosis incidence " lU d 

known until physicians are ^ 
to suspect psittacosis m »«>■«•« 
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was one of the weaknesses of the old 
system, in which home care was 
provided by physicians employed 
part time and hospital care was pro- 
vided on a contractual basis by the 
Medical College of Virginia Hospi- 
tal. The only records were charge 
slips. Physicians on home care did 
not see their patients in tiie hospital 
or outpatient clinics and received no 
reports from these services. 

Under the new program, compre- 
hensive medical care is provided 
through agreements and contacts 
with hospitals, ciinics, nursing 
homes, and institutions for the in- 
curably ill. The use of the patient’s 
home for medical care is extended 
through use of the housekeeper serv- 
ice of the Family Service Society 
and equipment from the Sickroom 
Loan Chest. The Instructive Visit- 
ing Nurse Association and the Rich- 
mond Department of Public Health’s 
nursing service, functioning as a 
combined unit, provide bedside 
nursing and public health services 
for patients on a referral basis. (A 
detailed description of the program 
was published in A Study of Selected 
Home Care Programs, Public Health 
Monograph No. 35, 1055.) 

Another feature of the medical 
care program for the indigent is the 
dental clinic organized in 1050. It 
is sponsored Jointly by the Rich- 
mond Department of Health and the 
School of Dentistry of the Medical 
College of Virginia. 

Nursing Services 

Increasing demands for bedside 
nursing services led to the establish- 
ment of a combined nursing unit in 
which the Department of Public 
Health and the Instructive Visiting 
Nurse Association participate. Set 
ap first as a demonstration project 
for South Richmond, the combined 
unit became citywide in January 
1053. 

Appraisal of the combined unit 
after 3 years' experience shows it 
to be economical and efficient, 
Holmes and his colleagues remarked. 
It provides better quality care and 
eliminates duplication of services. 
These advantages, they said, have 
made possible the provision of the 
bedside nursing care required by the 
uew home care program. 


Special Clinic 

In 1051, a committee was desig- 
nated by the community council to 
study the problem of facilities for the 
handicapped child. The committee 
recommended that a diagnostic and 
evaluation clinic be established, that 
it be operated cooperatively by at 
least the Department of Public 
Health aud the Medical College of 
Virginia, and that all related volun- 
tary health agencies participate in 
the planning and financing. 

On the strength of these recom- 
mendations, a governing hoard was 
established early in 1055. Under 
the leadership of this board, the 
Richmond Council of Jewish Women, 
the Medical College of Virginia, and 
the Department of Public Health, 
supported by 13 voluntary agencies, 
undertook to set up the proposed 
clinic. In November 1053, the clinic 
held Us first session in facilities pro- 
vided by the Medical College of 
Virginia. 

Tulsa’s Health Department 
Helps Flan City’s Future 

In Tulsa, Okla., described as a 
“frontier village that had burst its 
seams,’’ the health department has 
joiued local city and county agencies 
in planning for the long-range ex- 
pansion of the city aud its environs 
beyond its present boundaries, ac- 
cording to Clyde B. Eller, director of 
the sanitation division of the Tulsa 
City-County Health Department. 

Tiie instrument through which un- 
incorporated subdivisions in the 
counties surrounding Tulsa are 
achieving orderly growth is the Tulsa 
Metropolitan Area Planning Com- 
mission. Established in April 1953, 
the commission was created to cut 
across red tape hampering postwar 
efforts to control land improvement. 
A health department representative 
is a member of the technical review 
board of the commission. 

Long-Range Studies 

Long-range planning and compre- 
hensive zoning by the commission are 
developing patterns for tomorrow's 
thoroughfares, freeways, parks, 
shopping centers, and other com- 


munity facilities for neighborhoods 
as yet unborn, Eller stated. The 
health department is sharing in these 
projects by planning an air re- 
sources study to avoid the necessity 
of an air pollution control program 
20 years hence, by conserving and 
rehabilitating housing in present 
transition neighborhoods, and by 
seeking to anticipate future garbage 
collection and disposal problems, he 
added. 

Eller said that tiie commission 
passes on the basic design of pro- 
posed subdivisions : on size, arrange- 
ment, type of streets and intersec- 
tions; on access, size, and shape of 
lots; on location of easements and 
building of setback lines; provision 
for offistreet parking; public open 
spaces and other requirements. 

In addition, the health depart- 
ment, throngh its representative on 
the commission’s technical review 
board, passes on the adequacy of 
present land improvements which 
might affect the planned network Of 
future streets, water lines, and 
sewers, Eller said. Many of the 
regulations under which the commis- 
sion operates were drafted with 
health department advice and with 
the department's open support in 
public hearings, he added. 

Eller quoted portions of two regu- 
lations as illustrative of the require- 
ment that proposed water supply 
and sewage disposal systems have 
health department approval. 

A pproval Procedure 

Eller also explained the procedure 
by which subdivision developers ob- 
tain approval of sanitary installa- 
tions : 

The planning commission reviews 
the preliminary subdivision plat for 
obvious inconsistencies with design 
standards, then schedules it for dis- 
cussion at the next weekly meeting 
of the technical review board. At 
that meeting, attended by tiie de- 
veloper and his engineer, the plat 
receives detailed, constructive re- 
view by representatives of the city, 
county, and traffic engineer, the 
water and sewer department, the 
health department, and the planning 
staff. If warranted, representatives 


Vol. 71, No, 8, August 1956 


811 



Special education for leaders, be- 
ginning possibly with teachers since 
teachers train the future leaders of 
the country. (Studies by the Army 
and others have shown that .units 
commanded by persons following 
sound principles of leadership, in- 
cluding a more permissive attitude 
toward their men, have fewer casu- 
alties resulting from emotional dis- 
turbances than units commanded by 
persons who do not recognize 
individual responsibility.) 

Supportive services for families 
of the mentally ill, possibly as a part 
of a generalized public health nurs- 
ing program. 

Treatment in general hospitals 
for the mentally ill. The public 
health department could underwrite 
and supervise treatment for those 
unable to pay, as it does for patients 
with cancer, tuberculosis, or other 
diseases. 

Custodial care with long-term 
treatment for those who do not re- 
spond to rapid, intensive treatment 
in the general hospital. 

Special guidance for children ex- 
hibiting emotional disturbances not 
likely to be resolved by eliminating 
the adverse influence of maternal 
deprivation. 

Research and Evaluation 

In determining the action needed 
in the community and evaluating 
the program once it is under way, 
it is necessary to develop criteria 
to use in selecting priorities. Rice 
stated. He listed the following cri- 
teria developed by the local and 
State mental hygiene staffs of the 
Georgia Department of Public 
Health : 

The degree to which there is — 

1. Readiness for the services on 
the part of the community or the 
administrative unit. 

2. Potential for reaction with or 
effect on persons in positions of au- 
thority. 

3. Facilitation of communications 
and prevention of isolation among 
communities, administrative units, 
and individuals. 

4. Enhancement of personality 
growth and development. 

5. Active public interest. 

6. Potential for raising the gen- 


eral level of mental health services 
in the community. 

7. Potential for the prevention of 
mental illness. 

S. Potential for community self- 
appraisal. 

9. Socioeconomic capacity of the 
administrative unit or community 
to support the service. 

10. Potential for integration with 
other services or programs. 

Not only have these criteria been 
of value in determining what ac- 
tion is needed, but the process of 
outlining them has given us a better 
understanding of our own program, 
Rice declared. 

After the director has reviewed the 
possible programs which he might 
develop and has weighed them 
against the criteria to determine 
their priority and has decided which 
to include, he must then decide what 
type of staff will be necessary to ac- 
complish the objectives. Rice urged 
that the utmost care be exercised in 
selecting staff. Not only must their 
professional qualifications fit them 
for the job, but their personal ones 
as well, he said. 


Blends City’s Services 
For Long-Term Patients 

Joint planning of health programs 
by civic groups and voluntary and 
oflicial health agencies, a method 
used in Richmond, Ya., since 1906, 
has proved particularly effective in 
care of the chronically ill, according 
to a report by four members of the 
Richmond Department of Public 
Health. 

The four members are: E. 31. 
Holmes, Jr., M.D., 31.P.H., director of 
public health for Richmond ; P. TV. 
Bowden, M.D., BI.P.H., chief of the 
bureau of preventive medical serv- 
ices ; W. R. Harton, Jr., B.S., chief 
of administrative services ; and Alan 
N. Young, B.S., chief of health in- 
formation. All are on the staff of 
the Jledical College of Virginia. 

Civic groups are brought into 
health planning through the Rich- 
mond Area Community Council. 
Through contracts and agreements 
with the official agencies, a large part 
of the voluntary agencies’ funds is 


expended for joint or cooperative 
projects. 

The report by Holmes and Ins as- 
sociates outlined the community 
council’s work on chronic illness and 
related problems during the past S 
years. Council recommendations 
have been followed in reorganizing 
the medical care program for the 
indigent, forming a combined health 
department-visiting nurse associa- 
tion nursing service, and establishing 
various clinics. 

The council initially assigned spe- 
cial subcommittees to study (o) 
existing hospital, nursing home, and 
convalescent facilities ; (6) the com- 
munity’s rehabilitation facilities ; 
and (c) facilities for medical and 
nursing care in the home. 

The study of nursing home and 
convalescent care facilities, they 
said, revealed a great shortage of 
beds for Negro patients, a marked 
preponderance of beds for white 
women, and the problem of slow 
turnover of patients. It also showed 
that the cost in many homes was be- 
yond the financial means of a large 
portion of the population. Another 
subcommittee offered the following 
recommendations : 

1. That full use be made of pri- 
vate nursing home facilities on a con- 
tractual basis. 

2. That the City Home, an insti- 
tute for the care of the aged adminis- 
tered by the city’s welfare depart- 
ment, be converted to a nursing 
home. 

In 1953, the conversion of we 
City Home was accomplished. Ad- 
missions are coordinated through 
the health department’s bureau o 
medical aid, which assures the use 
of the home as an integral part o 
the chronic disease medical care 
program. 


Care Program 
mond’s present medical care 
m for the indigent is based on 
aendations of the commuui y 
subcommittee assigned 
he health department’s home 
! ca re services. This I>ro- 
according to the report, pro- 
both quality of core and 
ity of service from the home 
hospital and .hack 1 
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technical publications 


Civil Defense Information 
for Food and Drug 
Officials 

Food and Drug Administration Pub- 
lication. Unnumbered. 1955. Com- 
piled and edited by Lotcric If. Bea- 
ch am, dr., and Harold V. Leiningcr, 
Homer J. McConnell, Joseph A. Ma- 
thews, and Alan T. Spiher, Jr. 188 
pages; illustrated. 

The basic information about nu- 
clear, radiological, chemical, and 
biological warfare agents in this 
civil defense handbook is designed to 
give food and drug officials, con- 
fronted with the aftermath of an 
attack, knowledge that will permit 
them “to decide what must he done 
and how it can be accomplished.'' 

Part 1 covers postattaclc problems 
and operations and summarizes the 
probable duties of a food and drug 
official should an attack occur. Part 
2 presents the scientific aspects of 
radioactivity, fusion, fission, and fis- 
sion products, biological effects of 
ionizing radiation, chemical warfare 
agents, and the fundamentals of bi- 
ological warfare. Part 3 reviews the 
basic scientific tools for a better un- 
derstanding of radiology. 

A limited number of copies of the 
handbook are available to those with 
civil defense responsibilities, with- 
out charge, from the Food and Drug 
Administration, Washington 25, P.C. 


Guide to Making a Survey 
of Patients Receiving 
Nursing and Personal 
Care 

Public Health Service Publication 
-Vo. {. f955. By Jerry Solon, Dean 
IV. Roberts, anil Dean B. Krueger. 
55 pages; exhibits. 75 cents. 

This guide, an outgrowth of a spe- 
cific study by the Commission on 
Chronic Illness and the Public 


Health Service, presents a tested 
method for States and local commu- 
nities to use in discovering what 
typos of patients and care are found 
in establishments or programs that 
provide nursing or personal care. 
Thirteen States participated in the 
study. Interest of other States has 
led to the issuance of the survey 
methodology for general use. 

The types of information studied 
include personal and social charac- 
teristics of the patients, their med- 
ical condition, nursing care and at- 
tendance by physicians, activities 
engaged in, charges incurred, and 
sources of funds for care. 

Interest in such a study may stem 
from health and welfare planning 
groups, standard-setting and licens- 
ing authorities, public welfare 
agencies financing care of clients, 
and from owners, governing bodies, 
and administrators of the facilities. 
To them the manual offers a method 
of conducting a survey, providing for 
their use a survey schedule, classi- 
fication of facilities, techniques for 
collecting data, editing and coding 
instructions, and tabulating proce- 
dures. 


Nursing at the 
Clinical Center 

Public Health Service Publication 
Ho. .'iGS. 1956. 12 pages; illustrated. 

A two-color, illustrated booklet 
just published describes the oppor- 
tunities available to nurses in the 
Clinical Center of the National Insti- 
tutes of Health. 

The brochure explains how nurses 
serve as important members of the 
medical research teams, the clinical 
services to which they may be as- 
signed, and what the typical nursing 
unit is like. By means of questions 
and answers, detailed information is 
given about the kind of training re- 


quired, the salaries to be expected, 
and the opportunities for advance-, 
ment. 

The pamphlet is available to nurs- 
ing schools, State nursing registers, 
hospitals, State and local health de- 
partments, and other agencies con- 
cerned with nursing activities. 


Patients in Mental 
Institutions, 1952 

Part I. Institutions for Mental 
Defectives and Epileptics 

Public Health Service Publication 
Ho. J/88. 1956. 56 pages. 35 cents. 

Based on the 27th annual census of 
patients in mental institutions, this 
report is the first part of the sixth 
such census to be conducted by the 
National Institute of Mental Health. 

For the first time since its incep- 
tion in 1923, the annual report will 
be published in four parts, perniit- 
ing a more expeditious and flexible 
medium of presentation. The other 
parts. Public Hospitals for the 
Mentally 111, Private Hospitals for 
the Mentally 111 and General Hos- 
pitals With Psychiatric Facilities, 
and Private Institutions for Mental 
Defectives and Epileptics, wili fol- 
low. Pending the publication of 
these parts, information on subjects 
treated therein may be obtained from 
Dr. Hyman Goldstein in the Bio- 
metrics Branch of the institute. 


This section carries announcements of 
all new Public Health Service publica- 
tions and of selected new publications on 
health topics prepared by other Federal 
Government agencies. 

Publications for which prices are quoted 
are for sale by the Superintendent of Docu- 
ments, U. S. Government Printing Office, 
Washington 25, 0. C. Orders should be 
accompanied by cash, check, or money 
order and should fully identify tho publi- 
cation. Public Health Service publications 
which do not carry price quotations, as 
well as single sample copies of those for 
which prices ore shown, con be obtained 
without charge from the Public Inquiries 
Branch, Public Health Service, Washington 
25, D. C. 

The Public Health Service does not sup- 
ply publications issued by other agencies. 
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of public utilities and of other local, 
county, and State groups also are 
present. 

Their comments are used by the 
developer to revise his preliminary 
plat for presentation at the nest 
convenient weekly meeting. The 
plat then passes to an official citi- 
zens’ commission for approval, and 
the developer can proceed to prepare 
the final plat for filing. 

If sanitary sewers are not avail- 
able at the time the preliminary plat 
is submitted, the results of at least 
one soil percolation test and one 4S- 
inch core test per acre are required. 
The plat must also be accompanied 
with au accurate topographic map. 
This material, together with aerial 
photographs and information ob- 
tained from field trips and actual 
experiences in nearby areas, permits 
careful analysis of all conditions. 
In the event that semipublic or pri- 
vate water supplies are planned, the 
availability of adequate, potable 
water must be substantiated in the 
form of information from test wells 


or affidavits from competent geolo- 
gists or nearby residents with wells. 

These regulations apply both to 
formally platted subdivisions and to 
small tracts or lots, Eller stated, 
adding that all applications for pro- 
posed sanitary installations within 
the jurisdiction of the commission 
must be submitted to the health 
department. 

House Mosquitoes Breed 
During Georgia Winter 

In Georgia from the fall line south- 
ward, Culex quinqucfasciatus, the 
tropical house mosquito, breeds and 
survives throughout the winter, ac- 
cording to studies in Columbus and 
other cities of the State in 1955-50. 
These studies were reported by Orlin 
K. Fletcher, Jr., M.P.H., biologist, 
Georgia Department of Public 
Health, and Leon Flanagan, insect 
control officer, Muscogee County 
(Ga.) Ilenlth Department. 

This evidence suggests the need for 


starting mosquito control operations 
in late winter, Fletcher and Flana- 
gan indicated. They reasoned that 
reproduction and survival of the 
mosquitoes during the winter results 
in a buildup of the mosquito popu- 
lation early in the spring and sum- 
mer. 

In Columbus, the studies demon- 
strated the presence of egg rafts, 
larvae, and both male and female 
adult mosquitoes in the street catch 
basins during most of tire fall and 
winter months. Similar conditions 
were observed in other cities of the 
State. 

Even in abnormally cold weather, 
they said, the mosquitoes are occa- 
sionally so numerous as to create 
control problems. In Columbus, 
complaints of biting activities be- 
came so vociferous in December that 
it was necessary to larvicide the 
street catch basins in one section of 
the city- In Baxley, complaints 
were received with such frequency 
during the winter months that 
routine larvieiding operations were 
continued throughout the winter. 


Course in Laboratory Diagnosis of Tuberculosis 

A course in laboratory methods in the diagnosis of tuberculosis will 
be offered by the Public Health Service under the joint sponsorship of 
its Division of Special Health Services and its Bacteriology Labora- 
tories of the Communicable Disease Center, Chamblee, Ga., from 
January 21 through February 1, 1957. 

All grades of employed laboratory personnel, including laboratory 
directors and senior laboratory staff members, who are approved by 
their State health officers are eligible for the course. 

Practical laboratory training in all phases of tuberculosis bac- 
teriology, including preparation of culture media, microscopy, cultura 
procedures, diagnostic use of animals, and testing of drug sensitiv ity 
will be included in the course. 

Ho tuition or laboratory fees are charged. Reservations for tins 

course should be made well in advance. 

Information and application forms may be obtained from L» bor “' 
tory Training Services, Communicable Disease Center, Public Hea i 
Service, P. O. Box ISo, Chamblee, Ga. 
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Flood wol.r. cotriad animal ca, cacao, 3 a,ba 3 rr, and rubbish Iht.oc.h « ns.ad Conn n onrush 
in g rida. Hoops of rubble had to be sprayed with insacticid.s The Pubhc H..M . S.™« *« d 
stores of that, plus chemicals for rat control to New En 3 land from its Common, cable Orsease Center 

in Atlanta. 


Sunday, August 21, saw the arrival in the 
Pennsylvania flood area of 55 sanitation per- 
sonnel from all sections of the State. Health 
workers in other States responded with similar 
alacrity. 

Public Health Service Assistance 

Traditionally, the Public Plealth Service role 
in supporting State public health services is en- 
tirely supplementary, filling in where other 
health services are lacking or in need of 
reinforcement. 

The first Public Health Service personnel 


were drspatched from Region II in New York 
City on Saturday, August 20. By Friday, Au- 
gust 26, the maximum complement had been as- 
signed to disaster-aid duty. In some instances, 
selected personnel completed special assign- 
ments and withdrew. Other specialists were 
assigned later. All told, 45 Public Health 
Service officers were assigned for flood disaster 
duty to the State departments of health, the 
Federal Civil Defense Administration, and the 
National Red Cross. 

Public Health Service sanitary engineers as- 
signed to State health departments in tlie af- 
fected areas assisted in evaluating incoming 
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The Sanitary Engineer in Hurrieane Floods 

By FRANK TETZLAFF r p u r c „ , 

AW ' CE -' M ' CE ■' K • C. LAUSTER, B.S.M E M S P H F 

and RICHARDS. MARK, B.S.S.E. ' S ' P ' HE ’ 


TT7ARNED by radio and newspaper stories 

* V morning of Friday, August 10, 

AWV U C 6alth Sei ' vice “Sheers in the 
iYen 1 ork regional office curtailed normal acti- 

vities in readiness for Hurricane Diane. 

Hie anticipated calls for assistance failed to 
come in during the day. By Saturday mom- 
uig, August 20, the reasons became clear : Com- 
munications had failed, and few people were 
aware of the immensity of the disaster. In 
some States, authorities had to wait for the 
noodwaters to recede before they could deter- 
mine what assistance would be required. Nev- 
ertheless, 10 inches of rain in a 24-hour period 
over an area extending from the Poconos in 
eastern Pennsylvania, across the Catskills and 
Berkslnres, and into Connecticut and Massa- 
chusetts portended a national emergency. 

Not until the following week did the extent 


Tfdaff & chief. Headquarters Engineering 
Activities, Air Pollution Control Staff, Division of 
Sanitary Engineering Services, Public Health Serv - 
ice, Washington, D. C. At the time of the hurricane 
floods, he was regional engineer. Public Health Serv- 
ice Region II, New York City, and Mr. Lauster was 
assistant regional engineer. Mr. Lauster is now 
sanitary engineer consultant, Health Office, Federal 
Civil Defense Administration, Battle Creek, Mich. 
Formerly chief engineer and then deputy director of 
the Public Health Division, Economic Cooperation 
Administration Mission to Greece, 1948 to 1952, 
Mr. Mark is assistant regional engineer in the New 
York office. 


of damage become known. Experience could 
lend no clue.. There was no previous record of 
so great a rainfall. In northwestern Connecti- 
cut, the maximum rainfall was estimated at 20 
inches. 

The newspapers quoted a general in the Army 
Corps of Engineers as saying, “Floodwaters 
have caused more damage in Connecticut in 


VViUiOVUVUW ill - 

days than all of the strategic bombing in the 
Pulir Valley during the entire World War IF 

In Winsted, Conn., floodwater from the Had 
Fiver reached 9 feet above any known previous 
record. 

Easton, Pa., reported the Delaware Biver 5 
feet above the previous maximum record. 

A 300-year-old house in Connecticut, never 
before flooded, was swept away. 

A 100-year-old dam in the Peekskill, N. Y-, 
area had 7 y 2 feet of water over its spillway. 
The previous record was 4 feet. 

Three miles of a 36-inch water supply main 
was washed away at Scranton, Pa. 

Diane came with such destructive force, aug- 
mented by bursting dams, that everything in 
her path was wrecked or damaged. Pavements 
were torn up. Watermains were ripped out. 
Highway and railroad bridges were destroyed. 
Houses and factories were obliterated. Auto- 
mobiles were tossed around like toys. Worst of 
all, nearly 200 people were killed. 

State health agencies mobilized their person- 
nel immediately and deployed them into the 
stricken areas. The first arrivals were to make 
a quick reconnaissance and report on the need 
for additional assistance, equipment, and 
supplies. 
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~ ft^X77oters roared through 
Shattered, splintered avalanches of deb j Se ^ became inaccessible islands 

Waterbury, Conn. Food stores and other sources 

of wreckage like this. 


The State health departments issue 
water” notices in communities where c 
nation was suspected or known to exist. Heavy 

chlorination of the water was practice . 

in the water systems were repaired, 
water” notices were m effect until i 1 

pies were bacteriologically satisfactory In 
many communities the usual gas and electricity 
were not available for heat, and imlUoM of 
chlorine (lialazone) disinfecting tablet* s * 
be distributed along with emergency supplies 


, f dr inkin' 1 ' water when piped water was 

equipment or 

wells located on high ground or from other tem- 

P< 3tS5; in general, tvere not tUsrupted. 
The total milk supply was adequate. Eaw 
milk supplies from dairies or pasteurization 
plants affected by floodwaters or power fail- 


Vol. 71, No. 8, August 1956 


817 




reports or in coordinating with the department 
stall and with the Federal Civil Defense Ad- 
ministration and the Army Corps of Engineers. 
Some were reassigned to county or local health 
departments or were deployed in the held as 
representatives of the State sanitary engineer. 
These groups functioned as personnel of the 
State or local health department to which 
they were assigned, and their authority stemmed 
from State or local authority. 

Several sanitary engineers were detailed to 
the Federal Civil Defense Administration to 
appraise damage to sanitary facilities and to 
determine priority of the cleanup operations. 
Project applications submitted by local officials 
to the Army Corps of Engineers for restora- 
tion of damaged community facilities were first 
certified as to public health need by Public 
Health Service officers under Public Law S75 
(Slst Cong., 2d sess.) . Public Law S75 author- 
izes the expenditure of Federal emergency 
funds by the Federal Civil Defense Administra- 
tion. Accustomed as they were to working with 
State health departments, it was only natural 
for public health experts to follow similar 
procedures in this special assignment and to 
coordinate disaster activities among the various 
State, Federal, and volunteer agencies. 

Officers assigned to the American National 
Eed Cross appraised damage to individual 
homes and to other forms of housing. Cash al- 
lowances bj' the Eed Cross for restoration of 
private property were based in large part on 
the appraisals they made. 

To meet the Public Health Service's various 
responsibilities, the New York office drew on 
other branches of the Service for temporary 
duty personnel. The Chicago, Kansas City, 
Dallas, and Atlanta regions, the Washington, 
D. C., headquarters, the Eobert A. Taft Sani- 
tary Engineering Center in Cincinnati, and the 
Communicable Disease Center in Atlanta as- 
signed Public Health Service officers to disaster- 
aid duty in the northeastern States. 

Twelve Commissioned Deserve Corps officers 
on inactive status were called to active duty 
from the city health departments of Cambridge, 
Mass., Hartford, Conn., Pittsburgh, and Phila- 
delphia: from the housing rehabilitation proj- 
ect in St. Louis; from Vanderbilt University 
in Nashville, Tenn. ; from the State health de- 


partments of New Mexico, Oklahoma, Tennes- 
see, and Virginia, and from the health depart- 
ments of Caroline County, Md. ; and Mecklen- 
burg County, N. C. 

In New York, the regional engineer and his 
two assistant regional engineers directed Pub- 
lic Health Service activities in the cleanup. The 
other engineers on the staff were assigned to 
emergency field duty. 


Interstate Carrier Sanitation 


The only direct responsibility of the Public 
Health Service was for interstate carrier sani- 
tation in the flooded area — the sanitation of 
water, milk, and food supplies which were used 
b}’ interstate carriers and which might be af- 
fected in any way by the floods. Two sanita- 
tion specialists checked the condition of rail- 
road watering points in the flooded areas. Their 
assignment was to find out from State and local 
waterworks officials whether supply sources for 
the watering points were affected by the floods 
and to notify carriers, bj r telephone or telegram, 
about the supplies which were unsafe. 

Ten watering points were put on prohibited 
status until the water was safe for use and the 
sanitation satisfactory. One watering point 
was still on prohibited status as late as No- 
vember 15, 1955. One company supplying ice 
cream to interstate carriers was placed on pio- 
hibited status. That action was necessaiy be- 
cause floodwaters had temporarily disiupte 

the city water supply. 

Field assignments for Public Health Sen ice 
sanitary engineers ran the gamut from liai-on 
with State and Federal groups to the organi- 
zation and direction of spray crews, gm a D e 
disposal operations, and other “feet- vet in 3 


sks at the local level. 

The rehabilitation of the 55 municipal warn 
ipplies which were either totally ’ or P al - 
terrupted was handled primal i y ) ‘ 

saltli department personnel and by mu ' nc 1 ‘ 
a ter departments or by private va et <- 
inies and their consulting engineers, 
nnection, the mutual-aid system of n 
<r communities assisting each ot iei . " 

rup during World Warn, and 


t.: A nmitiiinnr 


highly valuable. 
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About 35 Federal food end drag inspectors were senl out .o look for r’“"™ra„ °i-M have 
soperaise ils deslrarlion. The inspectors investigated the chance that preset, pt.on drags might 

been swept into the open where they could be picked up. 


Much of the equipment and materials for 
conducting sanitation operations were avail- 
able generally because the stricken areas were 
near soiuces of needed supplies. Thus, fortu- 
nately, chlorinated lime, insecticides, chlorinat- 
ing equipment, pumping equipment, bulldozers, 
and draglines were available. In addition, the 
Public Health Service contributed power spray- 
ers, hand-piessure sprayeis, warfarin rat-bait 
concentrate, malathion fly-control concentrate, 
DDT concentrate, red squill rat-bait pellets, 
halnzone tablets, typhoid vaccine, tetanus anti- 
toxin, and penicillin. 

Housing sanitation criteria developed by 
Public Health Service officers m cooperation 
with the local health officers determined when 
homes could be reoccupied. Local personnel 


were trained in consistent interpretation of the 
criteria. 

Before residents were permitted to return to 
their homes, building inspectors checked the 
structural safety of each damaged building. 
Emergency sanitarians inspected each home to 
see that there was no water in the cellar and that 
the mud and silt had been removed ; that there 
was no excessive dampness • that a water supply 
was available; that at least one sink and one 
water closet were in operation ; that sewer lines 
weie open; that walls, floors, and ceilings were 
clean and did not present any hazards; that 
electric wiring and fixtures were safe and satis- 
factory; that stoves and furnaces were clean 
and ready for use; and that fire hazards had 
been removed. 
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ures were diverted and handled through other 
plants. 

Interruptions to sewage treatment and sewer- 
service were not serious. Removal of debris 
that prevented sewage from flowing in the lines 
and that caused ponding in some residential 
areas was the main problem. Floodwaters 
backing up in a drainage pipe in one sewage 
treatment plant — the pipe did not have a shut- 
off valve — caused an estimated $70,000 damage 
to motors, sludge-heating equipment, and elec- 
trical control equipment. The plant itself was 
not affected by floodwaters overtopping the en- 
trance, but the structures of two activated- 
sludge tanks, empty at the time of the flood, 
were damaged. High groundwater caused the 
tanks to rise. 

Water and Sewer Systems 

Sanitary engineers detailed to the Federal 
Civil Defense Administration were assigned to 
survey and report on the damage and the cost 
of temporary repairs to water and sewer sys- 
tems, on the need for removal of debris, and 
on other sanitation needs of significance. 

The following report of a Public Health 
Service sanitary engineer describes a typical 
situation encountered. 

“Since none of the small towns I visited had 
either a water commissioner or a sewer super- 
intendent, and only one had a city engineer 
(who had nothing to do with streets or utili- 
ties), the mayors or councilmen, usually lay- 
men, needed engineering assistance and guid- 
ance. One seriously damaged small community 
which I visited 2 weeks after the flood had seen 
no public officials from the outside. They were 
trying to help themselves by renting heavy ma- 
chinery for cleanup at a cost of $600 per day, 
with no assurance as to how the rental fee was 
to be paid.” 

Public Health Service survey reports were 
used by FCDA in processing the applications 
submitted by communities for reimbursement 
under Public Law 875. About August 28 word 
was received that Army engineers had been in- 
structed to move into the flooded areas and to 
award contracts for rehabilitation work. 

Survey work continued as before, with the 
Public Health Service turning over its reports 


to the Army Corps of Engineers. Consulta- 
tion with the corps, relative to the protection 
of public health, produced gratifying results. 
One Army coordinator observed that a Serv- 
ice representative should advise every Army 
area on public health measures. 

Much of the work involved supervision of 
the proper disposal of garbage and refuse, 
spoiled meats and foods, and other putrescible 
matter. Prolific fly breeding was found in 
many places. It was feared that the rat popu- 
lations -would increase in dump areas if some 
control were not exercised. Some of the dumps 
were visited by as many’- as 1,000 trucks a day, 
hauling spoiled foodstuffs and other debris. 
Arrangements were made to have bulldozers 
cover the debris, and, when this was impossible, 
to have the material sprayed with DDT. Mal- 
athion was used on flies reported to be resistant 
to DDT. Rat control measures were taken in 


some areas. 

Approximately 1 square mile in downtown 
Woonsocket, R. I., was badly damaged by flood- 
waters of the Mill and Blackstone Rivers. 
Debris and mud settled heavily in the section, 
an area occupied by about one-tenth of the pop- 
ulation of Woonsocket, or approximately 4,000 
to 5,000 people. The tenement-type structures 
in the heavily populated section often had 


stores on the first floor. 

A Service engineer detailed to the Rhode Is- 
land State Health Department was assigned to 
direct the disposal of all wastes in the damage 
area of Woonsocket. Because the space for dis- 
posal was limited, combustible material r\as 
separated from organic material and t len 
burned— flame throwers were used to start io 
burning of wet combustible material. 
material was dumped in landfills. In all, a, 
cubic yards of refuse was burned, anc -, 
cubic yards was covered with earth. 

In Waterbury, Conn., Service personnel as- 
sisted in the cleaning and decontamma ion 
flooded restaurants and bars. Their wore 
extended to barber shops, soft-drink bot h B 
companies, meat-packing plants, an , 1 ‘ l ‘ 

freight-cars. Washing and chlorine ™“ 
considered adequate in most cases. J 
tion by gas was recommended *here nece»; J 
and practicable. Laundering or dry cleaning 
was sunnested for linens and up io s e ' 
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Health Activities to Combat Flood Damage 

— Bucks County, Pa., Experience — 


By MELVINA F. PALMER, R.N., M.P.H. 


D URING and for several weeks after the 
flood caused by Hurricane Diane on 
August ID, 1055, the Bucks County (Pa.) De- 
partment of Health served in four general 
ways : coordination and direction, sanitation 
services, antityphoid inoculations, and other 
medical and nursing services including health 
education. 

The county health director, as medical co- 
ordinator of the Bucks County Civil Defense 
Organization, acted as the medical adviser 
during the declared state of emergency. Ide 
directed and coordinated the health activities 
of the comity, working with many local groups 
and agencies as well as with several national 
disaster relief groups. He also cooperated witli 
the regional flood headquarters of the Penn- 
sylvania State Health Department, tempo- 
rarily established at Easton. 

It is difficult to convey the meaning of “di- 
rected and coordinated” health activities 
during such an emergency, which affected the 
full length of the county bordering the Dela- 
ware River and the extensive lowlands along the 
snakelike path of Neshaminy Creek. It meant 
working around the clock for days, with the 
barest minimum of sleep and personally re- 
viewing the flooded areas with civil defense and 
United States Army engineering groups. It 
meant keeping constant contact with local of- 
ficials and being at the receiving and calling 
end of the telephone and short wave radio for 


I/iss Palmer is director of public health nursing, 
Pucks County Department of Health, Pennsylvania. 


information upon which to base decisions, to 
answer multitudinous questions, and to give 
directions. 

It included hauling typhoid vaccine and pro- 
viding tetanus antitoxin and other biologicals 
requested for the protection of hundreds of 
flood relief workers exposed to injury and nego- 
tiating for school buses to transport child evac- 
uees from the Delaware Island camps to their 
homes instead of to an evacuation center as first 
proposed. (This same evacuation center was 
commandeered only a few hours later for an 
entire flooded town.) It meant coordinating 
health activities in the face of hysteria and es- 
tablishing and maintaining an intramural com- 
munications system so that the staff could be 
quickly mobilized for work in areas of acute 
need. For example, there was the setting up 
of nursing services in the evacuation center in 
the high school at New Hope and the setting 
up and running of 2 typhoid vaccine clinics on 
Sunday night in 2 firehouses because of the de- 
mands of frightened people. 

Demands upon the energy, tact, and technical 
skill exercised by the entire staff did not cease 
when the water subsided. Instead, the demands 
increased in diversity and magnitude. It was 
well into October before the normal activities 
of some phases of the health department pro- 
gram could be resumed. 

Sanitation 

The debris laden waters of the Delaware and 
the Neshaminy caused widespread health haz- 
ards in the affected areas. Chief among these 
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In general, officers returning from flood duty 
felt that local, part-time health departments 
lack the facilities, personnel, and funds to cope 
with emergencies. Their reports revealed that 
full-time health departments are far better 
equipped and have the trained personnel needed 
for these situations; that lessons learned over 
the years relative to the germ theory of disease 
may result in the condemnation and waste of 
large quantities of slightly soiled but salvage- 
able articles ; that trained public health person- 
nel, properly organized and deployed, will pro- 
duce manifold dividends in a crisis; that there 
is need for carefully developed plans for 
disaster-aid operations in which administrative 
lines and duties are well defined ; and that close 
organization is needed at the top of any emer- 
gency service. 


Nothing can substitute for training ami ex- 
perience in an emergency of this proportion. 

Close and friendly cooperation between the 
Public Health Service, the State departments of 
health, the Army Corps of Engineers, the Fed- 
eral Civil Defense Administration, and the 
American Rational Red Cross emphasized 
methods for producing results by the teamwork 
that was shown. Public Health Service per- 
sonnel were highly complimentary of the man- 
ner in which these organizations carried out 
their responsibilities. There were, naturally, 
many misunderstandings, particularly during 
the initial phases of the operation, but these 
were ironed out as time went on and as under- 
standing increased. These “growing pains” 
should serve as lessons, and the knowledge 
gained therefrom should be used to guide opera- 
tions in future emergencies of this kind. 


Insured Group Medical Care 

A detailed picture of the 17-i plans using group practice in provid- 
ing their membership with benefits is described in a report entitled 
“Group Practice Prepayment Plans: 195f Survey,” by Agnes Brewster, 

Division of Research and Statistics, Social Security Administration, 
appearing in the June issue of the Social Security Bulletin (vol. 19, pp. 

3-1 1 ) - A general account of all independent medical care and hospitali- 
zation plans made by the Social Security Administration in 1951 ap- 
peared in the April 1955 Bulletin. 

Sponsored by consumer groups, unions, fraternal organizations, em- 
ployer and employee associations, and physicians, these benefit plans 
give coverage to 3 million members located in 31 States and the Distract 
of Columbia. Differences in the plans range from diagnostic services 
only to the full range of physicians’ and specialists’ services ancl 
hospitalization. 

The article delineates the benefits of the plans, together with the 
methods of financing them. Included are widely or infrequently used 
physicians’ services, obstetricians’ and surgeons’ services, routine lab- 
oratory and X-ray examinations and treatment by X-ray, basal metab- 
olism tests, electrocardiograms, physiotherapy, appliances, extent o 
provision of ambulance services, and inclusion of pharmacies. 

Some plans are fully prepaid ; others made extra charges at the time 
of receipt of services, and still others are at cost. 

The various methods used by the group practice plans in prone mg 
hospital care include ownership of hospital, contracting with 
in the community, cash indemnity benefits, ancl arrangements wit i 
C ross or insurance companies completely separate from the plan. ■ 
of hospital benefit range from 30 to 365. HeaJlIl KoP oro 
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was the contamination of basic food and water 
supplies. The Bucks County Department of 
Health prepared and distributed information 
on practical ways of re-establishing safe water 
and food supplies and of disposing of spoiled 
and contaminated items. The three sanitarians 
devoted much of their time for many weeks to 
testing samples from private and community 
wells in the flooded areas and to giving detailed 

Location of clinics, number and percentage of 
persons receiving one, two, or three antity- 
phoid inoculations including those reported as 
being given by private physicians, Bucks 
County, Pa., 1955 


Clinic location 

Number inoculations 

Total 


1 

2 

3 


Along Delaware River 

Riegelsville 1 

972 

272 

994 

2, 238 

Upper Black Eddy 

355 

103 

621 

lj 079 

Erwinna. 

58 

42 

241 

' 341 

Point Pleasant 

72 

59 

185 

316 

I.umberville 

117 

47 

178 

342 

New Hope. 

1,025 

1, 821 

293 

1,415 

1, 734 

2, .733 

Yardley 2 

975 

4, 530 
Oil 

Morris ville. 

170 

136 

299 

Along Neshaminy Creek 

Edison 

46 

45 

94 

185 

Neshaminy 1 

391 

267 

OS 6 

1, 344 
4, 668 
904 


2, 910 

408 

1, 344 
333 


434 

137 


29 

274 

265 

56S 


23 

116 

118 

257 


1,016 

361 

186 

221 

1, 423 


128 

351 

840 




9,812 

44 

3, 488 
16 

9, 079 
40 

22, 379 
100 





1 The Bucks County Department of Health pro- 
cured vaccine, provided registration cards, and assisted 
between and after clinics with registration and organiz- 
ing of data. 2 The first inoculations were started by 
such groups as the Lady Garment Workers mobile unit, 
the Burholme and Trevose rescue squads, and at 
Yardley, the Byberry medical staff. 

instructions on decontamination. Approxi- 
mately 800 samples were taken and tested by 
the 3 men. Technical advice was also given 
on the proper disposal of waste, the care of 
food, the disinfection of water-soaked build- 
ings, the disposal of spoiled foods and dead 
animals, and insect and rodent control. An 
emergency courier service for daily transporta- 
tion of water samples was provided by the 


American Red Cross Motors Corps so that le- 
sults of tests could be more quickly obtained 


Typhoid Inoculations 

To prevent typhoid and to alleviate fear of 
the disease among large numbers of persons, 
the county health department participated in 
the administration and coordination of typhoid 
inoculations in 15 locations. A total of 11,025 
inoculations were given. Only 40 percent of 
those receiving their first inoculations com- 
pleted the series of three (see table). 

The first clinics started on Sunday, August 
21. Lights and sterilizers were run by emer- 
gency generators. The director, working 
quickly and closely with the several souices of 
supply, including the armed services, obtained 
the necessary vaccine. The syringes and 
needles, fortunately', were in adequate supply 
in the health department, having been obtained 
for the Bucks County cooperative Salk vaccine 
program. But equally important were teams 
of school and community nurses who assisted 



ble wafer is drawn from (rucks located , in 
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■gency field testing (bacteriolog, cal and 

esidual) determined whether natural sources 

ater were safe or polluted. 


822 


Public Health Report* 



Histoplasmosis Conference 

By MICHAEL L. FURCOLOW, M.D. 


D URING the 20th century, histoplasmosis 
has emerged from obscurity more rapidly, 
perhaps, then any other disease. Formerly 
known as a rare and fatal malady, it is now 
seen with great frequency, and estimates are 
that in the United States alone 30 million people 
have been or are now infected. More remark- 
able than late recognition of the disease, how- 
ever, was the discovery that it is caused by a 
fungus, since the fungi were described and 
connected with disease half a century before 
the role of the smaller bacterial agents was dis- 
covered. 

With the realization that this disease occurs 
frequently, its study has advanced on many 
fronts. Mycologists, serologists, epidemiolo- 
gists, clinicians, pathologists, and even general 
biologists have contributed to this relatively 
recent accumulation of knowledge. 

With knowledge advancing, it is obvious that 
some fields develop faster than others, and that 
knowledge and achievements in certain areas 
may not be generally available to all interested 
persons. With this thought in mind, the Com- 
municable Disease Center of the Public Health 
Service in 1952 sponsored a histoplasmosis con- 
ference which was attended by 48 persons in- 
terested in the study of this disease. The pur- 
pose of the conference was “to take stock of our 
accomplishments and consider the possibilities 
of the future.” Sixty papers were presented in 
five sessions. Fourteen papers dealt with clini- 
cal, epidemiological, and pathological aspects 


Hr. Furcolow is chief, Kansas City Field Station, 
Communicable Disease Center, Public Health Serv- 
ice, Kansas City, Kans. 


of histoplasmosis; 13 dealt with mycological 
aspects ; 12, with serologic diagnosis ; 9, with the 
skin test as an epidemiological tool: and 12, 
with natural reservoirs of the fungus. 
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MONOGRAPH 


No. 39 

The accompanying discussion covers some 
of the findings presented in Public Health 
Monograph No. 39, published concurrently 
with this issue of Public Health Reports. The 
conference was sponsored by the Communi- 
cable Disease Center, Public Health Service, 
Atlanta, Ga. 

Readers wishing the data in full may pur- 
chase copies of the monograph from the 
Superintendent of Documents, Government 
Printing Office, Washington 25, D. C. A 
limited number of free copies are available to 
official agencies and others directly concerned 
on specific request to the Public Inquiries 
Branch of the Public Health Service. Copies 
will be found also in the libraries of profession- 
al schools and of the major universities and 
in selected public libraries. 

• • • 

Proceedings of the Conference on Histoplas- 
mosis held at Excelsior Springs, Mo., No- 
vember 1 8-20, 1 952. Public Health Mon- 
ograph No. 39 (Public Health Service Pub- 
lication No. 465). 319pages. Illustrated. 
U. S. Government Printing Office, Wash- 
ington, D. C., 1956. Price $2.00. 
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sional persons in answering technical questions. 

The county newspapers and commercial ra- 
dio stations cooperated in the dissemination of 
infonnation on the above subjects. This in- 
formation (see below) was also mimeographed 


and 30,000 copies were circulated in the flooded 
areas by Red Cross couriers, the health depart- 
ment staff, and civil defense workers, since few 
of the flood victims had regular channels of 
communication available to them. 


HEALTH PRECAUTIONS FOR FLOODED AREAS 


issued by 

BUCKS COUNTY DEPARTMENT OF HEALTH 


Private water supplies — Boil all 
water 20 minutes before using. If 
you have no facilities for boiling 
water add 14 teaspoon of household 
doros (10 drops) per gallon, of 
water. Stir vigorously, let stand for 
15 minutes. Fill glass half full of 
this water, cover with hand, shake, 
and smell palm of hand. If you can 
smell chlorine, water is all right. If 
no odor, add 10 more drops and re- 
peat process. Zonite, H.T.H., Diver- 
sol, B.K., Pittchlor, or any other 
common household bleach can be 
used. Follow directions on con- 
tainer. Continue to use these in- 
structions until you know your water 
supply has been made safe. 

TVelbs — Open-top dug wells should 
not be disinfected because they are 
always dangerous and easily subject 
to reinfection. 

Shallow driven wells should not be 
disinfected since they are danger- 
ous and subject to pollution (shal- 
low meaning up to 30 feet in depth). 
If the well was tested and found un- 
safe prior to the flood, disinfection 
will be of no value. If the well was 
tested and found safe prior to the 
flood the well can be disinfected and 
restored to its original good condi- 
tion. 

Method of disinfecting well — 
Wells of ordinary size may be dis- 
infected by the following means: 
Empty one-third of the contents of a 
1-pound can of chloride of lime into 
a metal or stoneware bucket. Add 
a small amount of water to this and 
stir, thoroughly breaking up all 
lumps until a smooth thin paste is 
obtained. Add from 1 to 2 gallons 


72 N. Main Street, Doyfestown, Pa. 
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of water to this paste and stir well. 
Allow to settle for a couple of min- 
utes and empty contents into the 
well. It is not necessary to put all 
of the lime settling in the bottom of 
the bucket into the well. Add 2 more 
gallons of water to the remaining 
lime in the bucket; stir, allow to 
settle, and pour into the well. It is 
important that the disinfecting solu- 
tion mix with the water in the bot- 
tom of the well. 

Disinfecting homes, cellars — If 
chloride of lime is available, it is 
well to wash down all wails which 
have been flooded with a solution 
of chloride of lime. Wherever pos- 
sible it is also well to whitewash all 
walls which have been subjected to 
flood waters. Cellars which remain 
damp and any other places which 
might indicate need may be sprinkled 
with hydrated lime. 

Disinfecting home furnishings — 
All clothing, bedding, and other simi- 
lar materials may be disinfected with 
chloride of lime solution or by boil- 
ing. The chloride of lime solution 
will act as a bleach on colored ma- 
terials. Other materials which can- 
not be treated without injury with 
chloride of lime solution should be 
washed with soap and water and 
exposed to sun and air for several 
hours. In disinfecting by boiling, 
the actual boiling time should not be 
less than 20 minutes. In disinfect- 
ing with the chloride of lime solu- 
tion, the article should be immersed 
or covered with the solution of 
strength so that the chloride odor is 
noticeable and kept immersed or 
covered for a period of 30 minutes 
before washing, rinsing, and drying. 


Food for private Consumption- 
All foods touched by flood waters, 
except canned goods, and all frozen 
foods which have lost refrigeration 
should be destroyed. Canned foods 
which have not been damaged are 
usually safe for consumption, but it 
is important that the outside of con- 
tainers be sterilized before opening 
by dipping or washing container in 
chloride of lime solution, (not too 
strong) and then used only after har- 
ing been thoroughly cooked. 

Food for sale — The sale of foods 
damaged by flood waters is regulated 
by the bureau of foods and chemistry 
of the Pennsylvania Department of 
Agriculture. 

To dispose of human waste — AU 
washed-out privies and cesspools 
should he filled in. To make n 
temporary disposal unit, dig a trench 
6 feet long and 1 foot wide. Place 
a blind around it. After each use 
cover the deposit with some earth. 
At the end of the day sprinkle it with 


wide of lime. 

over with earth. When the 
ich is nearly filled, stop using it; 
with dirt, mounded, and stamp 

Jy # 

o dispose of garbage, spoiled food, 
lead animals — Excavate a shat- 
pit about 2 feet deep. Use a bull- 

■r if you have one. Dump m 
material to be disposed of, nl- 
t to the ground surface, om 
it as best yon can. Dig another 
ieside it, and use this excavation 
iver the first pit. Use at leas 

of dirt as cover. Burying refuse 
tter than trying to burn it, since 

11 be wet and will not burn. 
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Sampling Plan for a Small Household Survey 


Whether older persons would enter the labor 
force, if they could, is a question with many 
complications. In a study conducted in Hagers- 
town, Mel., the Division of Public Health Meth- 
ods of the Public Health Service attempted 
to develop an interview to determine the degree 
of interest in working among older people and 
the extent to which poor health might be an 
obstacle to their employment. 

Tliis monograph deals with the sampling 
aspects of the study and presents in more than 
the usual detail the decisions that had to be 
made and the procedures finally followed in 
sampling for a household survey. The meth- 
ods used in estimating sampling error from the 
survey results are also set forth. Subsequent 
papers will cover the evaluation of the inter- 
view schedule, analysis of scales of availability 
for work in the Hagerstown trial, ancl the ill- 
ness among older persons in the city as revealed 
by the interview. 

The requirements of the study which chiefly 
determined the sample design were: (a) the 
need for a probability sample of all persons 45 
years of age and over, exclusive of those in resi- 
dent institutions, living within the city limits of 
Hagerstown; (b) the need for a sample of suffi- 
cient size to permit the analysis that was con- 
templated; and (c) the undesirability of con- 
ducting more than one interview in any one 
household. 

When we employ probability sampling we can 
say in advance how much sampling error we are 
willing to tolerate and then select the sample so 
that statistical conclusions about the charac- 
teristics of the whole population will not have a 
sampling error greater than the tolerable limits, 
except very rarely. Probability sampling re- 
quires that the probability of including any 
individual in the sample be known. In order to 


accomplish this, it is necessary to have some sort 
of list of all the individuals, or of units includ- 
ing all of the individuals, in the population that 
is to be sampled. In Hagerstown, this list was 
supplied by the city directory ancl a city map. 




fu], .«* 


MONOGRAPH 


— j 

] 


No. 40 

The accompanying summary covers the 
principal characteristics of the sampling plan 
for a small household survey described in 
Public Health Monograph No. 40, published 
concurrently with this issue of Public Health 
Reports. The author is a biostatistician with 
the Division of Public Health Methods, 
Public Health Service. 

Readers wishing the data in full may pur- 
chase copies of the monograph from the 
Superintendent of Documents, Government 
Printing Office, Washington 25, D. C. A 
limited number of free copies are available 
to official agencies and others directly con- 
cerned on specific request to the Public In- 
quiries Branch of the Public Health Service. 
Copies will be found also in the libraries of 
professional schools and of the major universi- 
ties and in selected public libraries. 


Woolsey, Theodore D.: Sampling methods for 
a small household survey. Public Health 
Monograph No. 40 (Public Health Service 
Publication No. 480). 16 pages. Illus- 

trated. (J. S. Government Printing Office, 
Washington, D. C., 1956. Price 20 cents. 
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To preserve these papers in a single volume 
for future investigators, the proceedings of this 
conference are being published as Public Health 
Monograph No. 39, with a complete, up-to-date 
bibliography of nearly S00 references. 

Here for the first time is summarized for the 
student most of the current knowledge of this 
intricate and interesting fungus disease. Here 
also are presented the baffling problems of the 
geographic localization of the disease and its 
apparent relationship to natural reservoirs of 
the fungus. 

The clinical picture, with its variability from 
asymptomatic infection to bilateral chronic 
cavitary disease resembling tuberculosis, is also 
illustrated. The occurrence of epidemics is 
stressed. The usefulness of the skin test and 
serologic tests in diagnosis and epidemiological 
studies is reported. In addition to the difficul- 
ties of diagnosis, there are presented such public 
health problems as the prevention of a disease 
transmissible from nature rather than from 
other human or animal hosts, and the lack of 
adequate therapeutic measures. All of these 
things serve to point up one of the purposes 
of the conference, namely, to furnish guidelines 
for future research. 

For the student of histoplasmosis, it is inter- 


esting that the most important advances sine, 
the conference have dealt with the incieasim 
awareness among clinicians of the prevalent 
of this disease. Especially is this true oi 
chronic cavitary histoplasmosis as a problen 
in tuberculosis sanatoriums. In addition, ad 
vances have been made in pathological dingno 
sis by the use of special stains. An example 
is the Gridley stain, which has enabled pathol- 
ogists to evaluate the frequency of histoplas- 
moma among patients undergoing surgery foi 
suspected cancer of the lung. These refinements 
in pathological technique have supported the 
specificity of the skin tests reported during the 
conference. 

Since the recognition of the prevalence of 
this fungus disease, there lias been growing in- 
terest among clinicians and laboratory person- 
nel in systemic fungus infections in human 
beings. This interest has resulted in increasing 
numbers of reports of infections with fungi pre- 
viously' considered rare or nonpathogenic. 

In summary, it appears that this accumula- 
tion of knowledge of histoplasmosis may have 
many applications by public health workers, 
physicians, laboratory workers, and main 
others. 


Advisory Committee on Indian Health 


An Advisory Conunittee on Indian Health to assist in the improve- 
ment and expansion of medical care and health services to American 
Indians was appointed by r the Public Health Service in May 1956. 

The nine-member council will evaluate the Services new Indian 
health program and assist in developing operating policies. They 
are N. B. Johnson, chief justice of the Supreme Court of Oklahoma, 
Anna Wauneka, chairman of the Navajo Tribal Council s Health Com- 
mittee, Window Bock, Ariz. ; Frank Duclieneaux, chairman of the 
Cheyenne Biver Sioux Tribal Council, S. Dak. : and Bobert B. Atwooc , 
editor and publisher of the Anchorage Daily Times , Anchorage, 


Alaska. 

Also on the committee are Dr. Bobert Neff Barr, secretary and execu 
tive officer of the Minnesota State Board of Health, Minneapolis, i • 

Fred T. Foard, director of the division of epidemiology, North Caro- 
lina State Board of Health, Ealeiglr ; Dr. Alexander II. Leighton, pro- 
fessor of psychology, School of Industrial and Labor Kektron 5 , ^ 
nell University, N. Y.; Dr. James Perkins, director of the Aa J- 
Tuberculosis Association, New York, N. Y.; and Dr. Eaymond T. 

Peterson of Butte, Mont. Public Heallli KcP“ r,! 
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obtained as well as certain information about 
the demographic characteristics and labor force 
status of each person. 

When the household contained only one mem- 
ber 45 years of age or older, all the questions on 
health and availability for work were addressed 
to this person. "When there was more than one 
such member, the interviewer was provided with 
a sampling table which specified which member 
was to be interviewed in that household. Thus, 
in households with two persons in the 45-years- 
or-over class one of the two was selected at 
random, in households with three such persons 
one of the three was selected, and so on. In 
analyzing the results, it was necessary to restore 
the balance in this sampling by weighting each 
interview by the number of persons in the house- 
hold who were in the age group of interest. 
This was done by reproducing the punchcard 
that was prepared from the interview, as many 
times as necessary. 

The monograph also presents statistics show- 
ing the degree of success which the interviewers 


had in reaching the sample. Of the total of 
1,114 households in which an initial interview 
was desired, the interviewers completed 1,093 
(98 percent) . Six hundred fifteen of the house- 
holds in which an initial interview was com- 
pleted were determined to have one or more per- 
sons 45 years of age or over. The main inter- 
view was sufficiently complete to be included in 
the study in 600 (98 percent) of these. The 
600 households contained 1,030 persons 45 years 
of age or older, but, as has been stated earlier, 
only one such person in each household was 
interviewed. 

The monograph completes the exposition of 
the sampling methods employed with an illus- 
tration of the method of estimating the sam- 
pling errors from the survey results. A table 
of standard errors for percentages is also 
presented. 

The sampling methods used in the Hagers- 
town survey are believed to have a wide range of 
application where the investigative technique 
is tlie interview-survey of a population sample. 


Institutes in the Care of Premature Infants 

A series of institutes for physicians and nurses in the care of pre- 
mature infants is scheduled for the 1956-57 year at the New York 
Hospital-Cornell Medical Center. These institutes, which have been 
held each year since 1949-50, are sponsored by the New York State 
Department of Health and the United States Children’s Bureau. 
They are designed for physicians and nurses in charge of hospital 
premature nurseries and special premature centers and for medical 
nursing directors and consultants in State and local premature pro- 
grams. 

Institutes are scheduled to begin September 17, 1956, November 5, 
1956, and J anuary 14, 1957. If the number of applicants is sufficient 
to warrant them, fourth and fifth institutes will be held beginning 
March 11, 1957, and early in May 1957. 

Attendance at each institute is limited to 6 physician-nurse teams. 
The program for physicians lasts 2 weeks, and that for nurses, 4 weeks. 
Participants pay no tuition, and stipends are provided to help cover 
expenses during attendance. Early application is essential since 
plans are contingent on the number of applicants. 

Additional information may be obtained by writing Box 143, Insti- 
tute in the Care of Premature Infants, The New York Hospital 505 
East 68th Street, New York 21, N. Y. 
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The bulk of the sample was obtained by select 
o what is known as a systematic sampfe 0 f ad 
dresses from the directory. P d ' 

Since directories are out of date as soon as 

from a the S rr Cd V lfc " ^ kn ° Wn that the sampling 
irom the directory would have to be sunnle 

mented to allow a chance for households liviL 

a addresses not listed in the directory to come 

do the sample. This was managed by select 

0 a sample of blocks from a listing of all city 

b ock m ade up from a map of thg *^112 

all iddrJ Dglnt ° ^ San T Ie was canvassed, and 

directorv A""' 1 ’ 6 m' efuI . ly dlecked !l S ainst the 
ill 7' address in one of these simnlo 
blocks that was not listed in the directory was 

T 1 ! 1 ?' Fimill >’> one of the 

of new f' 6 lad be6U 11 subst *™tial amount 

°! n Z - ICtl ? n WaS treated lately. 
All addresses in this area were listed and a 
sample was drawn. 

Thus the probability sample was carried out 
^ addresses in the city int^ three 

sclttLfT 7 addreSSes ’ unlisted ^dresses 
dZll 1 thrOUghoufc the cifc y> and unlisted ad- 
esses concentrated m new construction areas. 

' " ac . comit ]s £ lvei > in the monograph of the 
Btnnphng m each of „ lese (hree ^ gJJ 

unexpected obstacles were encountered, and the 
method of overcoming these is described. 

• 1 , ie objectiy e of obtaining a sample of suffi- 
cient size to support the desired analysis was 
achieved partly by guesswork and partly by 
provKhng a safeguard in case the guesswork was 

It had been decided, for reasons that will be 
presented later, that only one person 45 years 
of age or over could be interviewed in each 
househod. The question was: In what propor- 
tion of the Hagerstown households would one or 
more persons who were past the 45 th birthday 
be found? There were no available statistics 
on this point, but a guess was made that this 
proportion would be 50 percent. Since 500 
completed interviews were thought to be a mini- 
mum number necessary for the analysis, it ap- 
peared that a sample of 1,000 households would 
be required to produce 500 households contain- 
ing one or more persons 45 years of age or older. 

As a safeguard, however, it was decided that 
three separate samples of 500 households each 
should be selected. After the interviewing in 


"asnar-K 

Sdbe IfT!' e , imp01 ' tanfc f ° r the analysis 
.. . ‘ ^ a ^ ai ger sample appeared to be 

needed, it was merely necessazy to proceed with 

of an a<idiiio ” 1 » f » 

The population of Hagerstown in the 1950 
census was 36,260; the number of households 
approximately 11,400. To make allowance for 
inability to interview some persons, a sampling 
ia !°. 0 f 21 f° r each of the three samples was 
decided upon. This ratio could be expected to 
provide 540 or more households in each sam ple. 
As it turned out, 56 percent of the households 
contained one or more persons 45 years of age or 
older. Consequently, it was found possible to 
stop the interviewing after the completion of 
the second sample. 

Many of the questions in the interview were of 
a type that could be answered properly only by 
the person whom the question concerned. Iu 
other words, a proxy respondent could not be 
accepted. It was believed, however, that, if 
more than one person 45 years of age or older 
were to be interviewed in anj r one household, 
the replies of the later respondents would be 
influenced by overhearing the earlier interviews. 

It was, therefore, a requirement of the study 
design that a single respondent 45 y r ears of age 
or over be selected from among those in this age 
group in the household. Furthermore, in order 
to meet the probability sample requirement 
mentioned earlier, the single respondent must 
be selected in such a way that the probability of 
any given individual coming into the sample 
could be known. In other words, the inter- 
viewer must be allowed no freedom in the selec- 
tion of a respondent from among those 45 years 
of age or over who were found in the household. 

This was accomplished by providing for open- 
ing questions to be addressed to any adult who 
could answer for the household as a whole. The 
first of these questions (which followed a brief 
introduction) was designed to find out whether 
there was anyone in the household who hail 
passed the 45th birthday. If there was not, the 
interview was terminated. If there was, a com- 
plete roster of the members of the household w as 
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supervised use of rauwolfia preparations in 
persons with essential hypertension. 

Effect on Mental Hospital Populations 

Because of the magnitude of the problem of 
the hospitalized mentally ill, hospital adminis- 
trators and public health, welfare, and other 
governmental officials are interested in finding 
some way either to reduce first admission rates 
to these hospitals, to effect a higher turnover of 
patients, or to keep readmission rates low and 
thus eventually to decrease the size of the resi- 
dent populations. The tranquilizing drugs 
possess some of the necessary properties of an 
agent that could achieve such results. How- 
ever, much more information is needed about the 
processes in society that lead to hospitalization 
and about the factors in the hospital and in the 
community that lead to release before any major 
portion of observed differences can be attributed 
to the tranquilizing drugs. 

E fleet on First Admission Rates 

Data show that between 1940 and 1950 there 
had already been striking variations — and, in 
several instances, reductions — in age-specific 
first admission rates to State mental hospital 
systems. It is emphasized that there is a need 
for much careful epidemiological and social 
science research to illuminate the facts about 
“paths to the mental hospital” as well as “the 
barriers” hospital administrators place between 
the hospital and the community before one can 
determine what part the tranquilizing drugs 
may be playing in the reduction of admissions 
to mental hospitals. 

Effect on Release Rates 

Data are presented to emphasize the com- 
plexities in interpreting release rates from 
mental hospitals and also to demonstrate that 
even prior to the advent of the tranquilizing 
drugs there had been striking changes in these 
rates. Questions are raised as to whether in- 
creases in release rates that have been occurring 
over the years are due to (a) more intensive use 
of various psychiatric therapies, (6) differences 
in the land of risk being admitted now as com- 
pared to year's ago, ( c ) changes in attitude of 
staff toward level of improvement expected in 


patients prior to release, (d) administrative 
factors and staff and patient organization 
within the hospital, or (e) changes in the com- 
munity’s attitude and that of the patient’s 
family toward the mental hospital and the 
mentally ill. 

Because of the large number of variables, 
well-designed experimental studies are neces- 
sary to evaluate therapies singly and in combi- 
nation with each other and with various ancil- 
lary programs. In such studies there must be 
carefully defined diagnostic groups of patients, 
appropriate control groups, carefully specified 
therapeutic plans and staffing patterns, and 
specific objective criteria for evaluating re- 
sults of treatment and for determining condi- 
tion at time of release. The questions about the 
importance of the tranquilizing drugs on the 
outcome of treatment emphasize quite sharply 
the need for clarification of what constitutes 
psychiatric treatment, and as to what are the 
objectives of treatment within the hospital set- 
ting. If hypotheses with respect to the ef- 
fectiveness of the tranquilizing drugs in ac- 
complishing the goals of hospital treatment are 
to be tested, then it is essential that experiments 
and studies be devised that permit comparison 
of the effectiveness of a treatment method with- 
out use of the drugs with its effectiveness when 
the drugs are used. 

Implications for Staffing Patterns 

Not only have the numbers of personnel in 
mental hospitals been inadequate in relation to 
the number of patients but the turnover of per- 
sonnel has also been relatively high. The 
milieu now made possible in the wards of mental 
hospitals following the introduction of the tran- 
quilizing agents, namely, a marked reduction 
in or elimination of motor excitement in patients 
and in the reduction or elimination of the use 
of seclusion and restraint, raises serious ques- 
tions about how existing staffs will have to be 
retrained and how staffing patterns should be 
changed, as well as how many additional or 
fewer personnel will be required. 

Followup Studies 

The need for carefully designed followup 
studies is urgent to determine the relationship of 
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Problems in the Use of Tranquilizing Drugs 


TheiranqHiiizing drugs, such as clilorpro- 
mazme and reserpine, have been heralded as 
opening a new era in psychiatry. 

re 1 ni!! K)Ugh <h '“ gS W: ‘ y huve Sllch * po- 
li S 1 ^ CtS 1 ai ' e lleedecl t0 ^aess the piib- 
c health and social consequences that may arise 

lioin their widespread use. This monograph 
1 omts to and discusses some major problems 
posed by availability of these drugs to the psy- 
c natric profession and other branches of medi- 
cal practice and the types of research needed to 
a^ess the eliects of these drugs, particularly on 

pZtice P aiKl ° Utpatient W*iiric 

Theu.anquih-zing drugs are being used on per- 
sons of all ages to treat not only a wide spectrum 
of psychiatric disorders but also hypertensive 
a^cular disease and many other conditions. 

I lien significant action is their ability to reduce 
mo ov activity, disturbed behavior, tension, and 
anxiety without producing sleep. The tran- 
quilizing effect has been reported to be of value 
in the treatment of hospitalized psycliotics by 
diminishing disturbed behavior without pre- 
venting patients from continuing to take part in 
psychotherapy, occupational, recreational and 
otier forms of therapy. However, much re- 
search is needed to determine the immediate and 
long-range effect of the drugs both in psychi- 
atric and nonpsychiatric patients. It is also 
necessary to establish appropriate dosages in 
relation to the various characteristics of the 
patient, such as age, sex, diagnosis, duration of 
illness, or general physical state. 

Because of the tranquilizing properties of the 
dings, mfoimation is needed on their psycho- 
logical effects and the characteristics of the indi- 
viduals in whom these effects are likely to occur. 

In this connection, the results of several recent 
studies show a significant incidence of severe 
depression, with suicidal tendencies in some in- 


siVp * ’ , Pei T.° 11S bein S ‘wated for hyperten 

IZJmT C ? SeaSe With resei 'P™ and othei 
lauwolfia products. This constitutes a niajoi 

contraindication to the indiscriminate and L 
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The accompanying note summarizes the 
principal points discussed in Public Health 
Monograph No. 41, published concurrently 
with this issue of Public Health Reports, 
fhe author is chief of the Biometrics Brcnch cf 
the National institute of Mental Health, 
National Institutes of Health, Public Health 
Service. 

Readers wishing the data in full may pur- 
chase copies of the monograph from the 
Superintendent of Documents, Government 
Printing Office, Washington 25, D. C. A 
limited number of free copies are available to 
official agencies and others directly concerned 
on specific request to the Public Inquiries 
Branch of the Public Health Service. Copies 
will be found also in the libraries of profes- 
sional schools and of the major universities 
and in selected public libraries. 


Kramer, Morton: Public health and social 
problems in the use of the tranquilizing 
drugs. Public Health Monograph No. 41 
(Public Health Service Publication No. 
486). 32 pages. Illustrated. U. S. Gov- 
ernment Printing Office, Washington, 
D. C„ 1956. 
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Cooperation Between Departments 
of Health and Welfare 

By JONAS N. MULLER, M.D., M.P.H, and PEARL BIERMAN, M.A. 


I N 1052 the Joint Committee on Medical Care 
of the American Public Health and Public 
Welfare Associations posed the thesis that 
the interests and practices of public health 
and public welfare were bringing the agencies 
concerned closer together ( 1 ). This was not a 
new thesis but a restatement that was especially 
timely in the light of the Social Security Act 
amendments of 1950 (2, 3) . These amendments 
made possible federally matched direct pay- 
ments to the providers of medical care for cer- 
tain needy persons and established the Federal- 
State program of aid to the permanently and 
totally disabled. 

During the past few years, through a field 


Dr. Muller is professor and chairman, department 
of public health, preventive medicine, and industrial 
hygiene, New York Medical College, New York, 
N. Y. At the time of the study he was staff director. 
Subcommittee on Medical Care, Committee on Ad- 
ministrative Practice, American Public Health Asso- 
ciation, New Haven, Conn, Miss Bierman is medi- 
cal care consultant, American Public Welfare Asso- 
ciation, Chicago, III. 

This report is an adaptation of a paper presented 
hy the authors at the 83d annual meeting of the 
American Public Health Association, November 17, 
1955, and of a paper prepared and presented by Dr. 
Muller at the Biennial Round Table Conference, 
American Public Welfare Association, December 2, 
1955. 


survey in 8 States and 10 local areas, the APWA 
and the APHA have sought to determine what 
cooperative activities are conducted in some 
official health and welfare departments. 

Method of the Study 

The States and localities selected for study 
were among those in which we might expect 
to find an optimum potential for close working 
relationships between the departments. These 
were : 

California : Alameda County, city and 
county of San Francisco, San Mateo County; 
Maryland: Carroll Comity; Massachusetts : 
city of Quincy; New Jersey: city of Newark 
and Essex County ; New York : Ulster County ; 
Oregon: city of Portland and Multnomah 
County ; Washington : city of Seattle and King 
County; Wisconsin: Kock County and the 
cities of Janesville and Beloit. 

In each State, we arranged meetings with 
personnel in the State health and welfare de- 
partments, and in at least one local area. Oc- 
casionally some State personnel accompanied 
us on local visits. The meetings were informal 
and frequently led into topics which heretofore 
had not been considered jointly by the health 
and welfare staffs. 

The tj'pical meeting found top representa- 
tion from administration, medical social work 
staff from both departments, medical directors 
or consultants of the welfare departments, su- 
pervisors of public health nursing, and, espe- 
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diagnosis, sex, age, length of hospitalization, 
therapy, and the socioenvironmental factors en- 
countered by patients in the extrahospital world 
to relapse or successful readjustment. The 
tranquilizing drugs add further complications. 
For example : How should dosage levels used in 
the hospital be modified up to time of release l 
When the patient is released, on what dosage 
should he be maintained, if an}' ? What prob- 
lems does the use of these drugs pose for the 
family ? What information should the family 
be given? What resources in the community 
are needed to follow up these patients ade- 
quately so as to prevent serious complications 
from developing in the patient, to detect compli- 
cations when they have developed, and to take 
appropriate steps to safeguard the patient, his 
family, and the community as well as to facili- 
tate readjustment of the patient to the extra- 
hospital world? 

Effect on Outpatient Medical Practice 

Uses of the tranquilizing drugs have sug- 
gested the possibility that relatively inexpensive 


agents are available that will make it possible to 
treat many types of psychiatric disorders on an 
outpatient basis. It has also been suggested 
that these drugs may reduce the need for psy- 
chiatrists in isolated communities where the 
general practitioner can now treat some of the 
milder forms of mental disorders. However, 
the widespread use of these drugs in our current 
state of knowledge concerning their immediate 
and long-range effects might also produce con- 
ditions that could tax seriously the limited psy- 
chiatric resources of the Nation. Some of the 
possible problems that these drugs may create 
are considered in relation to the psychiatric 
manpower of the Nation and the availability of 
outpatient and other community psychiatric 
services. It is suggested that administrators of 
community mental health programs scrutinize 
carefully the current organization of josychi- 
atric outpatient and inpatient services to deter- 
mine how they must be modified and reorganized 
to meet the new demands that may be placed 
on them by the advent of the age of pharmaco- 
therapy in the psychiatric disorders. 


Advisory Council on Vocational Rehabilitation 


Mrs. Spencer Tracy. Russel W. Brothers, 
and Chester W. Haddan were appointed in 
May 1956 to 4-year terms on the National 
Advisory Council on Vocational Rehabilitation. 

The 12-member council reviews applica- 
tions submitted by private, nonprofit, or pub- 
lic organizations seeking Federal funds for 
partial support of research and demonstra- 
tion projects or of special facilities concerned 
with vocational rehabilitation problems of na- 
tionwide significance. 

Mrs. Tracy, president and director of the 
John Tracy Clinic of Los Angeles, has had 
long experience with problems of the deaf 
and hard of hearing. She has been asso- 
ciated with many organizations working on 
behalf of the handicapped and is the author 


of numerous articles dealing with hearing 
impairments. 

Mr. Brothers, secretary and treasurer of the 
M. P. Brothers Co., of Nashville, Tenn., is 
chairman of the Tennessee Governors Com- 
mittee on Employment of the Physically Handi- 
capped and has long taken an active interest 
in the Tennessee vocational rehabilitation 
program. 

Mr. Haddan, a specialist in the artificial limb 
field, is president of the Gaines Orthopedic 
Appliances Co. of Denver, Colo. He is a 
a member of the prosthetics research board 
of the National Research Council, the com- 
mittee on artificial limbs of the American i e 
ical Association’s council on physical me ici > 
and the Colorado Governor’s Committee on 
Employment of the Physically Handicappei . 
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unci may soon be as acute in other welfare pro- 
grams, such as services for the aged. 

Welfare departments are acquiring medical 
administrative machinery, knowledge, and skill. 
They have long been concerned with long-term 
illness and disability and with the aged. Serv- 
ices for unmarried mothers, for dependent and 
foster children, for the aged, and for the pre- 
vention of delinquency all involve extended 
health responsibilities. The alert health officer 
is interested in all these areas and will help the 
welfare department find efficient methods of 
providing the required services. The coopera- 
tive efforts of health and welfare agencies will 
improve the health of the entire community. 

Public Health Nursing 

Public health nursing services are the most 
widely used of the health department services 
available to clients of public welfare agencies. 
Extensive field relationships between case- 
workers and public health nurses, for the most 
part, appear to revolve around episodes or 
eases. These relationships are generally in- 
formal and unplanned, often the result of an 
accidental joint visit to a household. In only 
1 of 8 States was there evidence of State policy 
directed at promoting such relationships except 
iu the limited field of institutional inspection. 
This lack of definition of responsibility general- 
ly applies to local agencies as well. 

In a number of communities, however, the 
services of public health nurses have been made 
available systematically to people served also 
by the public welfare agency. In Ulster Coun- 
ty, N. Y., nurses from the county health depart- 
ment provide bedside care, including injection 
of medications, as an extension of the teaching 
program, for welfare clients who are home- 
bound. Staff nurses obtain information con- 
cerning the family and home from the welfare 
caseworker. Case conferences are organized 
by field workers of the two departments on the 
initiative of either staff. Informal conferences, 
apparently more common, also are reported in 
tbe regular work sheets. 

Some nursing services also are available at 
ocal nursing stations and at health department 
leadquarters. The increasing caseload among 
1 u ‘ aged has increased the bedside care func- 


tions of the nurse although the number of 
patients is not great. Staff representatives of 
the health and welfare departments have met 
to consider methods of meeting the need for 
home nursing service without disrupting the 
public health nursing program. 

Tire Ulster County public health nurses bring 
advice on nutrition to welfare families. Nutri- 
tion consultation from the State health depart- 
ment thus serves the local welfare agency in- 
directly. Public health nurses also survey 
health care of children in foster homes. 

This county has a well-developed orienta- 
tion and inservice training program for staff 
nurses which draws upon the welfare staff. 
Much of the teaching is carried out in case con- 
ferences which involve all of the community 
agencies related to the particular case. At the 
time of our visit, there was no such use of health 
department personnel in the public welfare 
agency. 

Services for Children 

State public health personnel participate 
actively in both administrative and clinical 
services for child welfare. Standards for child 
care facilities and programs of all types are 
often developed jointly. In several States, the 
maternal and child health division of the health 
department provides medical administrative 
and clinical consultation to the division respon- 
sible for child welfare in the welfare agency. 
In Maryland, a good deal of time has been 
spent on how, and by whom, health supervision 
should be provided in foster care and adoption 
programs. In Wisconsin, requests for consulta- 
tion have been limited to problem cases, but the 
board of health participated in establishing the 
standards for medical care in the foster home 
program, as well as the standards used by the 
division for children and youth of the depart- 
ment of public welfare in licensing children’s 
institutions and day care centers. 

Locally, the health department is likely to be 
engaged only in direct clinical services — child 
health conferences, crippled children’s services, 
and, to a lesser extent, child guidance clinics. 
Occasionally these services are operated jointly, 
and the crippled children’s services may be un- 
der the local welfare department. Relation- 
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cially from the welfare department stiff 

SST i° r deveIopment of " 

standards. In one area, only two administra- 
tois appeared. At the other end of the scale 
the chiefs of practically all operating units in 
both departments met with us. 

Open-ended, but directed, questioning was 
used. Each agency was first asked to describe 
its overall program, with particular attention 
to the provision of health services to needy 
persons.. Questions were then directed at re- 
lationships in regard to referral of patients 
exchange of information, followups, and con- 
tmuity of service. An attempt was made to 
call for illustrations of specific problems such 
as services to tuberculosis patients and to their 
families; preventive services to mothers and 
children; the determination of incapacity in 
aid to dependent children and aid to the per- 
manently and totally disabled and the appli- 
cation of preventive and rehabilitative services 
once such a determination was made. Case 
histones often were used to illustrate relation- 
ships or the lack thereof, particularly by the 
local agencies. 

This more or less clinical approach was fol- 
lowed by questions designed to bring out inter- 
departmental relationships arising out of 
service responsibilities. Since this was gen- 
erally the most successful method of achieving 
inhumation, the present report is organized 
under service titles. 

In the preparation of this report, we have 
drawn upon the meager literature on health 
and welfare department relationships and also 
upon the knowledge of agency operations 
gained in work with such departments. 


tiative level. In this connection, Iji, p,,], 
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Patterns of Cooperation 

There are many patterns of cooperation be- 
tween health and welfare agencies which differ 
in form and degree. Most of them relate to 
activities somewhat remote from the recipient 
of service, and few are vigorously directed at 
the prime goals of health. Moreover, coopera- 
tion is practiced relatively seldom and is rarely 
explicitly defined as policy. 

This is not to say that there is noncooperation 
between health and welfare staffs. There is 
often simply no relationship on the adminis- 


c, , T) , ’ v - "v-luio uie uonieren 
State I ubhc 11 el fare Directors in 1050- 
It is conceivable that an effective p IW -uu 

sions fo 6 deVel0ped wit,loufc :u) y formal provi- 

ZT/n ? 0penitl0n '” Howem > he went on 
hopefuHy t0 say that, “if health and welfare 

staffs work closely and congenially together and 
consult spontaneously whenever they deal with 
interrelated problems, they will inevitably 
make plans together and define areas of 
responsibility . . . ”(g). 

Unfortunately, we have found that many 
health officers specifically avoid the responsi- 
bilities arising out of the fact that disease is 
most prevalent among persons biown to wel- 
fare agencies. We were told frequently that 
the health department feared being labeled as 
an agency for the indigent if it made any spe- 
cial provisions for health services to the needy. 

Public welfare departments — dedicated to 
the prevention of abnormal dependency and to 
the achievement and maintenance of normal, 
secure, and productive social living— have the 
same objectives as public health agencies. 

To help clients realize these goals, the welfare 
department will require professional help in 
the administration of a medical care program. 
The definition of medical care is a broad one 
and includes many of the personal health serv- 
ices which may be provided by or through the 
health department (1). 

“Medical care is essential for individual well- 
being. Its objectives include the promotion oi 
health, the prevention of disease and disability, the 
cure or mitigation of disease, and the rehabilitation 
of the patient. Medical care for needy as well as 
other persons must be geared not only to treatment 
of disease but also to preventing its occurrence or 
progress. For those needy persons who are already 
disabled, all possible use should he made of rehabili- 
tation services so that individuals may be restored to 
productive living, may cease to require the continued 
services of other members of the family, and may he 
enabled to live as useful and happy lives as possible 
within the limitations of their disabilities.” 

If preventive services are not known to the i 
welfare program, if they are difficult to obtain, j 
or even refused, then the welfare department , 
will have to establish them. This need has been ; 
acute for some time in regard to child welfare 
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control programs for fiscal years 1954 and 1955 
(7) notes as one of tire continuing administra- 
tive problems “lack of coordination of program 
activities among all interested State and local 
agencies.” 

Cooperation in disease control by State agen- 
cies was not evident during our visits. One 
agency head feared that any notification to wel- 
fare clients of the availability of preventive 
services could be considered coercion and there- 
fore was not an appropriate public assistance 
activity. A welfare client, lie thought, should 
have the normal opportunity to find out that 
a chest X-ray survey was due in his neighbor- 
hood and any action by the public assistance 
agency concerning the survey might make the 
client feel that he had to have an X-ray. 

In Wisconsin, however, where the State anti- 
tuberculosis association and the State board of 
health cooperate in sending mobile X-ray units 
around the State, each county welfare depart- 
ment is informed, through the State welfare 
department, when the unit is coming. All pos- 
sible channels are used to encourage county 
agency clients to use the service. The latest 
tuberculosis control report of the Wisconsin 
State Board of Health notes that nursing homes 
are receiving special attention. Oregon also 


reported special efforts in regard to nursing 
homes with indigent residents. In this State, 
representatives of both State boards confer to 
arrange care for tuberculosis patients. 

We found that few local health departments 
have encouraged the welfare departments to 
give new clients a chest X-ray. A somewhat 
larger number of departments, State and local, 
notify local welfare agencies of chest survey 
schedules and help them achieve a high level 
of client participation. A few health depart- 
ments have conducted campaigns to find tuber- 
culosis among residents of nursing homes, 
homes for the aged, and lodging houses for 
single men. Health departments not infre- 
quently provide X-ray facilities, as well as tests 
for syphilis, for screening possible foster par- 
ents or operators of child care facilities. 
Routine health examinations for personnel of 
other care facilities, or for health or welfare 
department staffs are relatively rare. 

After diagnosis, coordinated services are 
needed to help a patient to recover. The pa- 
tient and his family need to understand the 
disease and the treatment program. The pa- 
tient requires knowledge of his family’s status 
and assurance that they will not be neglected. 
With the patient under hospital care, there 


Facilities for Research in Health Related Sciences 


The Health Research Facilities Act of 1956, 
signed by President Eisenhower on July 30, 
1956, authorizes the appropriation of funds 
not to exceed $30 million for each of 3 years 
to assist in financing the construction of facili- 
ties for research in the sciences related to 
health. The act defines these sciences as in- 
cluding medicine, osteopathy, dentistry, and 
public health and the fundamental and ap- 
plied sciences when related thereto. 

Assistance will be in the form of grants-in- 
aid to public and nonprofit institutions. The 
Federal Government’s share is limited to not 
more than 50 percent. Costs for the acquisi- 
tion of land or off-site improvements and 
obligations made prior to the award of the 
research grant are not creditable for match- 
ing purposes. 


The Congress has appropriated the first $30 
million to the Public Health Service. The 
funds are to be used, as the act specifies, in 
providing either or both (1) additional re- 
search facilities through the construction and 
equipping of new buildings or (2) the expan- 
sion, remodeling, alteration, and equipping of 
existing buildings. 

A National Advisory Council on Health Re- 
search Facilities will establish policies and 
approve regulations for the administration of 
the new program. A grant-in-aid must have 
approval of the council before it can be 
awarded by the Surgeon General. 

The Division of Research Grants, National 
Institutes of Health, Bethesda 14, Md., will 
supply application forms and any information 
requested. 
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ships are probably developed most extensively 
in the crippled children’s program. 

In many States, services for handicapped 
children engage both State health and welfare 
agencies, and sometimes, other State and local 
agencies as well. Primary State responsibility 
for the State-Federal program is in the health 
department in 32 States and Territories, in the 
welfare department in 8 States, and in a com- 
bined health and welfare agency in 1 State. In 
the remaining 11 of the 52 States and Terri- 
tories reporting in 1954, the program is admin- 
istered by special commissions (4 States), by 
departments of education (3 States), and in 4 
States by the State medical schools (4) . Where 
cooperation is practiced, relationships may ex- 
tend to case finding, organized referral systems, 
case conferences, foster home placement, ac- 
ceptance of responsibility for payment for care, 
the determination of eligibility, and clinical 
services. 

In California, the State program of crippled 
children’s services is administered by the health 
department, but in about half of the counties 
the welfare department has been assigned re- 
sponsibility by the local board of supervisors. 
On request, consultation may be provided by 
either State agency whose field workers main- 
tain an active relationship to determine the best 
ways of providing consultation. 

In Massachusetts, the public assistance and 
child guardianship divisions of the depart- 
ment of public welfare have agreed to pay the 
costs of care for their clients when crippled 
children’s service funds are lacking in the de- 
partment of public health. 

In New York State, case finding for the crip- 
pled children’s program is an accepted responsi- 
bility of welfare workers, as well as of health 
department staff. As long-term custodial care 
for children who cannot be rehabilitated is diffi- 
cult to locate, problem cases are discussed by 
staff members of both agencies. In practice, 
most of the relationships in New York’s pro- 
gram are between the State health department 
and the local welfare departments. The active 
support of this relationship by State welfare 
department policy is important. The welfare 
departments aid in finding foster homes for 
handicapped children. For children who are 
not found eligible for the Medical Rehabilita- 


tion Program (the crippled children’s service 
in this State) , welfare resources are occasion- 
ally called upon to provide services such ascer- 
tain forms of orthodontic care. 

In North Carolina, financial eligibility for 
care under the crippled children’s program of 
the State board of health is determined by the 
State board of public welfare. This service, 
based upon a written agreement, is part of the 
State’s policy of applying a uniform standard 
of eligibility for health services at State ex- 
pense. In addition to investigation and certifi- 
cation of eligibility, the State board of public 
welfare agrees to assist with case finding, to 
provide transportation for patients to and from 
clinics and hospitals, to help in locating special 
equipment and services when crippled children’s 
funds are limited, and to provide casework serv- 
ice to the patient and family in the adjustment 
to long-term treatment. These services are pro- 
vided through the county welfare departments 
under instructions prepared by the State board 
of public welfare and reviewed by the crippled 
children’s department of the State board of 
health (-5) . Similar agreements define the re- 
sponsibilities of the board of public welfare in 
relation to the cancer program of the State 
board of health ; tuberculosis sanatorium care 
provided by the North Carolina sanatoriiuns; 
correction of defects under the school health 
program of the board of public instruction. 


Tuberculosis Control 


The association between tuberculosis and eco 
nomic deprivation calls for vigorous measures 
to prevent infection and to treat patients sei vec 
by welfare agencies. In this area of commuiu 
cable disease control, interdepartmental coop 
eration is highest, particularly between oca 
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their 1950 reports to the Public Health 

ce, 11 State welfare departments reported 
type of tuberculosis control or hospitai- 
n responsibility (6) although niajoi i 
ibility rested with the State health dep. 

It would be reasonable to expect - 
of relationship between these two Sta^ 
ies concerning their respond i 
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dent knowledge to bo an effective case-finding 
instrument for the noncommunicable chronic 
diseases. 

Determination of Disability 
Health department clinics in orthopedics, 
venereal disease, rheumatic fever, chest diseases, 
and cerebral palsy often help welfare depart- 
ments determine a client’s disability. The gen- 
eral medical services, including clinics, of about 
70 local health departments across the country 
are the major or sole source of medical care 
for welfare patients in these areas. A few of 
these departments, such as the Baltimore City 
Health Department, have attempted to work 
toward the prevention of disease, especially 
chronic disease, by offering physical examina- 
tions. A few, such as the health department in 
Newark, N. J., have disability evaluation units. 
And here arid there, a local health officer serves 
as medical member of the welfare department’s 
review team for eligibility for aid to the 
disabled. 

Rehabilitation 

Aggressive concern with rehabilitation is a 
relatively recent development in welfare work 
(S) , encouraged undoubtedly by the newest cat- 
egory of public assistance, aid to the perma- 
nently and totally disabled. Accompanying 
this new interest, however, is a certain feeling 
of frustration due, no doubt, to marry long years 
of failure to obtain rehabilitation services for 
public welfare clients. Hence, a few welfare 
departments have developed their own rehabil- 
itation programs (0 ) . 

For most departments, this choice is neither 
wise nor possible. It ignores the resources of 
the local health department for the develop- 
ment, application, and coordination of rehabili- 
tation services. Certainly the public health 
staff can help welfare workers concerned with 
rehabilitation problems by interpreting the 
social meaning of medical findings and ac- 
quainting them with the medical aspects of 
rehabilitation. 

I here are a few places, however, where health 
departments have put their long experience 
with liabilitation and rehabilitation of crippled 
children to effective use for all age groups. We 
mow of only one State where this is policy: 


Washington, where every local health officer 
serves as medical consultant to the district voca- 
tional rehabilitation counselor. Weekly meet- 
ings serve the day-to-day administrative needs 
of tire vocational rehabilitation program. In 
addition, monthly conferences include any other 
local agency with an interest in a case on the 
agenda. The State health officer feels that this 
arrangement has been successful. 

The California State Department of Public 
Health has been of help in the development of 
policies and procedures for improving oppor- 
tunities for rehabilitation among the disabled 
parents of recipients of aid to needy children. 
The detailed story of the several interrelated 
projects involving the State department of so- 
cial welfare, the bureau of vocational rehabili- 
tation, and the department of public health is 
told in a series of publications (10-11)). 

Institutional Standards and Licensure 

Probably the best developed cooperative 
relationships at State level revolve around in- 
stitutions, particularly their licensing. Infor- 
mation obtained from 41 States in 1953 
indicated that in 30 States the health depart- 
ment had legal responsibility for the program 
for all institutions serving older people (15). 
Six States assigned to the welfare department 
the accrediting pi’ogram for all such institu- 
tions. And in eight States, responsibility was 
assigned to the health or welfare department 
according to the nature of the institution. The 
1950 State health department reports to the 
Public Health Service indicate that, while 
health departments have major responsibility 
for licensing medical institutions in most of the 
States, welfare departments are responsible for 
most child care facilities in the States where 
there are licensing provisions; and in a few 
States, the welfare agency is responsible for the 
general or special hospital facilities (16). 

Expert guidance, consultation, and field serv- 
ice from personnel skilled in liealth and social 
services are required if programs of licensure or 
other forms of accreditation are to be more than 
perfunctory. Both health and welfare agencies 
know that licensing can be a “tool” to achieve 
a higher level of care and service. General 
health care, rehabilitation, the prevention of 
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Planning 2 to 3 months ahead in anticipation 
of discharge from the sanatorium applies to 
every public patient in San Mateo County. The 
sanatorium itself has a rehabilitation prooram 
“fj “ representative of the district office 
of the State bureau of vocational rehabilitation 
shares. Psychiatric services also are provided. 
Thames m large part to the relationship estab- 
lished by the department in this program, an 
unusually low proportion of patients leave’the 
sanatorium against medical advice. 
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public health. Welfare directors of 38 coun- 
ies contributed their experience as well. Wel- 
fare officials contributed also to the 1951 health 
Sl ' 1 ' C ” conducted by the chronic disease service 
of the State department of public health. 


Mutual Support of Legislation 
Cooperation on legislation, though somewhat 
rare, was noted in several States. Development 
of the Lemuel Shattuct Hospital in Boston, 
operated by the Massachusetts Department of 
Public Health, may be credited to the joint 
planning of the health and welfare departments 
and to their mutual assistance in preparing and 
supporting legislation required for its construc- 
tion. This hospital for persons with chronic 
diseases is a base for both service and research. 


Services for Chronically 111 and Disabled 

In most communities, unfortunately, rela- 
tionships in regard to chronic diseases and adult 


Case Finding 

Case finding is not widely practiced in wel- 
fare departments except in relation to commu- 
nicable disease. For example, no State welfare 
department in 1950 reported to the Public 
Health Service responsibility for diabetes con- 
trol (6) ; only 7 State welfare departments re- 
ported contributing to heart disease control; 
only 8 to cancer control. This listing, however, 
does not cover “unofficial” responsibilities. 
Massachusetts, for example, is not included al- 
though the State health department’s 26 tumor 
clinics regularly refer to the welfare depart- 
ment cancer patients who require and are un- 
able to afford long-term care. 

While welfare departments do play a part 
in case finding for certain communicable dis- 
:, most welfare staffs do not yet have subl- 
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sultation to relate payments to services needed 
and received. 

Day care centers tor children, a responsibility 
of the Oregon Public Welfare Commission, 
must have standards certified by the board of 
health to be eligible for monthly State aid. 
Group care homes for mentally and physically 
handicapped youngsters, licensed by the board 
of health, must meet standards set in part by 
the public welfare commission. 

In Maryland, an interdepartmental commit- 
tee sets criteria for rates of payment by the wel- 
fare department for nursing home care. A sim- 
ilar joint committee, with representation from 
health, welfare, and education develops stand- 
ards for the licensure of day care centers in 
Maryland. 

In Massachusetts, day care facilities for chil- 


dren, licensed by local health departments, use 
standards developed by a joint committee of the 
State departments of public health, public wel- 
fare, mental health, and education. Consult- 
ants of these departments are available to the 
local areas on request through the district of- 
fices of the State department of public health. 

Illinois provides another “example of the way 
in which the health and welfare departments 
can work together to improve the service pro- 
vided.” The State department of public health, 
the licensing agency, sends to the public as- 
sistance agency copies of all letters to individ- 
uals operating or planning to establish nursing 
homes. This enables the State public assistance 
agency to exchange information with county 
welfare departments concerning nursing homes 
which have been or are about to be licensed. 


Nine Grants for Hospital Research 


Nine grants totaling $367,182 for new re- 
search and demonstrations in hospital serv- 
ice and administration were announced in 
July by the Public Health Service of the De- 
partment of Health, Education, and Welfare. 

The research is aimed toward improving 
the care of patients in hospitals and health 
facilities, reducing costs, and helping to make 
the benefits of hospital and health services 
more widely available. 

The University of North Carolina School of 
Medicine, Chapel Hill, will study the referral 
of patients from rural areas to the outpatient 
clinic of the university hospital. 

The University of Tennessee College of 
Medicine, Memphis, will demonstrate how a 
coordinated hospital plan for the entire State 
can he developed. 

The University of Michigan, Ann Arbor, 
will initiate two projects: (1) A study of how 
the organization, staffing, and procedures in 
20 Michigan hospitals are related to the type 
of care the patients need and receive, and (2) 
a study of the relationship of administrative 
and supervisory practices in hospitals, motiva- 
tions and job satisfaction of the employees, and 
effectiveness of job performance and organiza- 
tion. 


St. Louis University, St. Louis, Mo., will 
develop a program of graduate study in hos- 
pital administration at the doctorate level for 
advanced students to carry on research. 

Columbia University School of Public 
Health and Administrative Medicine, New 
York City, will study the influence of different 
patterns of organizational and community 
relationships and of new hospital construction 
on the quality of medical, hospital, and related 
health services. 

The Council of Jewish Federations and 
Welfare Funds, New York City, will study the 
coordination of the facilities of the general 
hospital with the resources of other medical 
and related community services. 

The Minnesota Department of Health, Min- 
neapolis, will initiate a project to demonstrate 
how the quality of service given patients in 
State hospitals can be improved through the 
development of methods for inservice train- 
ing. 

The American College of Physicians, Phila- 
delphia, will study methods for minimum 
standards of quality and efficiency for evaluat- 
ing the practice of internal medicine in 
hospitals. 


v °l- 71, No. 9, September 1956 


841 



secondary disability, accident prevention, the 
use of nursing, nutrition, and social services, all 
call for their joint attention. 

Cooperative efforts range from contractual 
agreements to informal but regular visits by 
field personnel of the licensing agency to the 
local health or welfare office for exchange of 
information. Joint action may include: 

• Definition and approval of standards. 

• Assignment of responsibility for various 
aspects of the inspection and licensing program. 

• Development of an educational program 
for the participating agencies, their local op- 
posite numbers, and for the operators of facili- 
ties. 

• Exchange of information relating to the 
licensed facilities. 

• Coordinated efforts, when necessary, for 
enforcement of the licensing law and regula- 
tions. 

These activities may be based on law or they 
may grow out of contractual agreements. In 
some places, the policy of each agency specifies 
working witli other agencies to meet the respon- 
sibilities assigned by law or custom to one or the 
other agency. Most commonly, however, these 
joint activities, as do so many others, rest on 
the authority of custom. 

One of the successful statutory requirements 
for sharing responsibility in an institutional 
licensing program is found in Kansas. “Adult 
boarding homes,” which include proprietary 
skilled nursing, personal care, and simple 
shelter facilities, are licensed by the State de- 
partment of social welfare. The law calls for 
the participation of the State board of health 
and the State fire marshal as well as county 
health and welfare departments and the local 
fire and safety authorities. Child care facilities 
are licensed by the State board of health in con- 
junction with State and local agencies indicated 
above. In each area, teams jointly inspect the 
homes. Their visits are supplemented by calls 
by individual team members to help the home 
administrator. 

In Sedgwick County, interdepartmental 
meetings have grown out of the licensing pio 
gram. At these meetings, boarding home man- 
agement and care of their residents, and child 
welfare and child care facilities are discussed. 


Even in this apparently well-planned devel- 
opment, however, a recent study of the attitudes 
of public health nurses in the adult boarding 
home program reveals complaints of oven 
lapping responsibilities, difficulties with repre- 
sentatives of other agencies, slights to profes- 
sional prestige, and administrative failure to 
heed their professional judgments. Neverthe- 
less, this joint program has improved and in- 
creased agency services to recipients of public 
assistance and has certainly increased the quan- 
tity of preventive health services made directly 
available to these recipients (17, IS). 

In California, a tripartite agreement on 
standards and licensure responsibilities is ob- 
served by the State departments of public 
health, social welfare, and mental hygiene in 
regard to sheltered care for older people. The 
agreement results from a policy of working to- 
gether to define the tasks that arise from respon- 
sibilities assigned by law to one or another de- 
partment; to outline the knowledge, technical 
skills, and contacts of each department which 
could help the assigned agency to meet its ob- 
ligation ; and to agree on the use of all of die 
appropriate resources. Actually, joint confer- 
ences in this State preceded the writing of the 
law, to assist the legislature in preparing the 
requisite legislation. Such conferences are a 
regular feature of interagency relations in the 
California State Government. Mutual support 
of legislative programs and budget requests, 
based on understanding and an appreciation of 
common interests, is a natural outgrowth of tins 


policy. 

Oregon also offers interesting examples o 
interdepartmental institutional services. 1 1B 
State board of health licenses nursing homes 
and periodically circulates a list of liceme 
homes to the State and local welfare depart- 


ments, a service that is by no means commoi, 
however elementary'. The field stall o t ie 1 
censing division visits the county welfare o aces 
to learn what the staff knows about care in oc. 
nursing homes. This productive relationship, 
although found in a number of States, is o 
overlooked even in States with well-developed 


itionships in other areas. 

’he criteria for rates of payment to nung, 
ies were developed by the ie » on _ 
[fare Commission with board o >ea 
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There are several examples of cooperative 
action relating to the rates of payment to hos- 
pitals and related facilities, such as the joint 
committees for nursing homes in Oregon and 
Maryland mentioned above. Rates paid by the 
New Hampshire Department of Public Welfare 
also are based on a classification of nursing 
homes by the State board of health. 

In two States, interdepartmental committees 
representing the major purchasers of general 
hospital care have agreed upon methods of es- 
tablishing hospital payment rates. In Illinois, 
such a committee has operated successfully for 
the past 11 years (19b). There the State de- 
partment of public health, the public aid com- 
mission, the division of services for crippled 
children of the University of Illinois, and the 
State division of vocational rehabilitation nse 
the same Technical Advisory Committee on the 
Purchase of Hospital Care. Members are hos- 
pital administrators representing the Illinois 
Hospital Association who meet periodically 
with representatives of the four participating 
agencies to advise on a cost formula and pay- 
ment agreements. The State department of 
public health provides staff, collects and ana- 
lyzes the cost reports, certifies the cost figures, 
and classifies the hospitals. Each agency then 
agrees to pay hospitals on the basis of the cer- 
tified costs. 

In New York State, a similar plan is co- 
ordinated by a Hospital Kate Advisory Com- 
mittee with representatives from health, wel- 
fare, education, mental hygiene, and the execu- 
tive departments. The bureau of research and 
statistics of the department of social welfare 
makes the necessary statistical computations 
and certifies rates to each agency. 

Rates paid to hospitals in Massachusetts by 
the department of public welfare are based on 
a formula and procedures for cost analysis 
worked out by the department of health and the 
State hospital association. In Virginia, the 
State department of health reviews and certi- 
fies hospital cost analysis for the department 
of welfare and institutions and the division of 
vocational rehabilitation and advises on hos- 
pital administration and licensure. 

Interdepartmental services related to insti- 
tutions appear to demonstrate the only clear- 
cut and consistent collaborative use of the skills 


of State health and welfare departments. But 
their potential for improvement of institutional 
services to people has barely been tested. Nor 
have they been used sufficiently to bring the 
resources of the two agencies together to con- 
sider other areas of mutual concern. 

Consultation Outside Institutions 

Consultation services are by no means re- 
stricted to the institutional setting. In the 
APITA study already mentioned, 12b local 
health departments (of 1ST respondents) said 
( hat they provide consultation to the local wel- 
fare department. And 125 departments indi- 
cated that they receive consultative services 
from the welfare department. Only 31 health 
departments of 1S7 with some kind of active 
chronic disease program employ their own so- 
cial workers. But another 123 departments use 
social work services obtained through some 
other agencies. 

Asked whether the health department had 
knowledge of the welfare department policy on 
food expenditures, four health departments 
said that the information was not available 
from the local welfare department. Forty-one 
of the 187 health departments did not have the 
information. 

In Quincy, Mass., on the other hand, the 
health department nutritionist has been an ac- 
tive participant in public welfare programs, as- 
sisting in training caseworkers and consulting 
on special diets. She has visited with case- 
workers at homes where large families with 
small budgets need advice on food selection. 

The bureau of nutrition of the New York 
State Department of Health, in addition to pro- 
viding consultation to the State department 
of social welfare, has helped to bring together 
local public health nurses and caseworkers for 
education on food budgeting and nutrition. 
State nutritionists have also served as consul- 
tants to local interagency conferences of pub- 
lic health nurses, caseworkers, and casewox-lc 
supervisors concerned with specific families and 
their diet. 

General Administrative Services 

The California rehabilitation project men- 
tioned earlier (1.)) was designed not only to 
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Observations of the public assistance visitor and 
of physicians who treat public assistance clients 
are transmitted to the health department. The 
two State agencies have cooperated, when indi- 
cated, in revolting or refusing a license. This 
close cooperative arrangement has helped to im- 
prove the quality of care in the commercial and 
other nm-sing homes in the State {19a) . 

Local departments of health usually have 
limited relationships with State institutional 
licensing programs whether they be adminis- 
tered by the State health, welfare, or other 
agency. The local department may serve as a 
source for a sanitarian. On the other hand, 
county welfare departments are often prime 
sources of information on nursing homes and 
similar facilities, even when the State licensing 
program is administered by the health depart- 
ment. Unfortunately, there is rarely a two-way 
flow of information to enable the local agencies 
to know what recommendations have been made 
to institutions, what disciplinary action is 
pending, or which facilities are currently 
approved. 

New York provides a notable exception to 
this generalization. Here the State department 
of social welfare administers the “approval” 
program for nursing homes and in addition 
some county health departments license these 
institutions. To help maintain the positive di- 
rection of these parallel accrediting programs, a 
working agreement has been developed between 
the respective authorities. 

The report of a recent APHA study of the 
chronic disease activities of selected local health 
departments states that 72 departments (of 187 
selected for study) license institutions caring 
for persons with long-term illness or disability. 
Seventy-one said that they participated with 
other community agencies in establishing stand- 
ards of care in these institutions. Few in- 
dicated a solitary role in standard-setting. The 
report will be presented at the annual meeting 
of the American Public Health Association in 
November 1956. 


Nutrition Consultation 

Nutrition consultation is a popular and use- 
ful institutional service which crosses depart- 


mental lines (20 ) . The APHA study reported 
that, of the departments selected, 70 offer sneli 
consultation to institutions caring for the 
chronically ill and disabled. Forty of these de- 
partments employ a professional nutritionist; 
the others presumably draw upon a State con- 
sultant or upon their public health nursing staff. 

The Nassau County (New York) Health De- 
partment has a unique feature of teaching nu- 
trition in a program directed generally at im- 
provement of service in nursing homes, A local 
licensure provision assigns to the department 
responsibility for setting standards and licens- 
ing nursing homes. The consultant services of 
a nutritionist from the State department of 
public health are available to the local depart- 
ment and there has been some direct service 
to nursing homes from the State health depart- 
ment personnel. Medical consultation relating 
to diet is available within the county depart- 
ment. Results of the Nassau County program 
with respect to food practices, safety, and mus- 
ing care confirm the usefulness of this educa- 
tional approach (21). 

The Illinois Department of Public Health 
also maintains a nutrition consultation service 
in its licensing program (22). In Maryland 
and Wisconsin, nutrition consultation is offeree 
not to institutions but to the welfare depart- 
ment staff concerned with standards and been 
sure for children’s institutions. 


ayment for Institutional Services 

Although public agencies have a growing re- 
>onsibility for payment for institutional serv 
es, no one of the agencies is likely to har e : a 
aff adequate to ascertain that tbe p» 1C 
onies are well spent for institutional cave, 
arry States, each agency purchases such ser - 
es separately, with resulting annoy ance= .u 
equities to the institutions, and dup ica 10 
tort. It is an unfortunately common prac 
pay higher rates for the care of ec pa 
an for patients who get out of ec 

ithout aid. (We do not recommend dec ■ 

such payments. Rather, m view o > » 

trsing homes, we would cal ^ 

plication of the principle of payments ba-c 

the costs of care.) 
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joint planning. Joint committees on nutrition, 
aging, adoptions, mental health, rehabilitation, 
and nursing homes are among the usual ones. 
Council committees on housing, on determina- 
tion of medical indigency, and on medical care 
for the needy are not uncommon in communi- 
ties engaged in evaluation of health and welfare 
services. 

In addition to their technical consultation 
services, health department representatives 
may serve on the advisory committees of the 
public welfare program and on the board it- 
self to encourage a preventive approach in both 
health and welfare programs. 

Comparison of State and Local Relationships 

Relationships between State health and wel- 
fare departments, whether established by law, 
contract, or verbal agreement, are more likely 
to be in the administrative area than in the 
area of direct service. 

In local departments, direct service produces 
the greatest evidence of joint effort although, 
for the most part, cooperation is personal rather 
than official. This relationship could be broad- 
ened and made more effective by formal State 
and local policy. 

Conclusion 

Five years ago, former Surgeon General 
Leonard Sclieele ( 3 ), speaking to the American 
Public Welfare Association, said: 

At any gathering of health or welfare people, the 
need for a cooperative attack upon interrelated prob- 
ei ? s ’ s likely to be discussed. Public health people 
talked about it extensively at the recent American 
Public Health Association meetings in St. Louis, 
there is an equal eagerness among social workers, 
ret, after the meetings are over, a cold, analytical 
ook at actual operations in local communities and 
t Uoughout the Nation shows that the “trend” toward 
cooperation is painfully slow. From the standpoint 
0 structure for cooperative action, these organiza- 
tions seem to be almost as far apart as they were in 
ie days when welfare meant an occasional coal or 
ojocery order and when public health meant a red 
P acard on the home of a scarlet fever patient. 

Although our current report describes pat- 
terns of cooperation among our State health 
and welfare agencies, Dr. Scheele’s statement 
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of o years ago still applies. It is our impres- 
sion that we have yet to reach the following 
four goals of joint activity : 

1 . Application of the normal program of the health 
department to the welfare population through active 
cooperation with welfare departments. 

It may be necessary to modify or extend serv- 
ices within the range of knowledge, skills, and 
budget of the health department in order to 
meet the health needs of the welfare popula- 
tion. Meeting these needs may, of course, result 
in establishing an effective program of disease 
prevention. 

Since ill health and disability rank so high 
among the causes of dependency, there is a 
moral responsibility and, in many instances, a 
legal responsibility to make health services 
available to the population in need. 

The role of the welfare department in achiev- 
ing the full application of the program of the 
health department to the welfare population 
requires active encouragement of welfare 
clients to use health services, especially preven- 
tive services. Welfare agencies do not hesitate 
to offer advice on a family budget or the food 
content of the diet possible within that budget. 
The relationship between client and agency 
offers an equally good opportunity for advice 
on when and how to use health services. 

2. The development of appropriate health promo- 
tion and disease prevention activities in the welfare 
program itself. 

A major responsibility of the health officer 
and his staff is to aid the welfare staff in identi- 
fying and developing areas in the welfare pro- 
gram which can serve to promote, protect, and 
restore the health and social usefulness of the 
people who come to the department for help. 

First and probably most important is intake. 
Intake offers the ideal opportunity to deter- 
mine the health status and needs of the potential 
client. This is the chance, usually neglected, 
to make preventive health services available as 
well as to establish a medical plan for the person 
and family in need. 

Once the welfare department has accepted 
the client for service, the avenues toward health 
services are many and the guide is usually the 
caseworker. The achievement of health by the 
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extend the use of rehabilitation services but 
also to demonstrate the advantages of regular- 
medical consultation to the public welfare pro- 
gram, and to call the attention of local depart- 
ments to one of the ways of obtaining consult- 
ant services. A contractual agreement between 
the State departments of public health and 
social welfare calls for the full-time assignment 
of a medical officer to the welfare department. 

New York State also offers examples of effec- 
tive sharing of professional personnel. A 
health department nutrition consultant pre- 
pared a special diet manual for the department 
of social welfare and is available for other serv- 
ices. A dental consultant is detailed from the 
health department to provide services on a part- 
time basis. And, in an instance that is still 
unique, a deputy commissioner of health has 
been assigned to the department of social wel- 
fare full tune as director of medical care. He 
lias ready access to the resources of both depart- 
ments, attends staff meetings of both organiza- 
tions, and acts as interpreter of the programs 
of both agencies. The background of public 
health administration has made itself manifest 
in the medical care program for the needy, 
notably in rehabilitation services, in nursing 
home care, and in physicians’ services. 

The State department of social welfare has 
vigorously supported requests of the health de- 
partment for social work staff. It has helped 
to draw up standards for such staff and has 
invited health department medical social work- 
ers to participate in semiannual meetings of its 
own medical social workers. The medical social 
service chief has provided orientation sessions 
on the welfare program to the public health 
nurses of the department of public health. 

Many State agencies fail to provide staff 
orientation in programs of related agencies, not 
to mention their own. Everyone appears to 
agree on the need for such orientation and most 
ruefully admit there has not been time to carry 
out adequate orientation in their own program. 

Among devices for achieving knowledge of 
programs of other agencies is the joint com- 
mittee, such as the New York State Interde- 
partmental Health Resources Boaid with lep- 
resentatives from the departments of education, 
health, mental hygiene, correction, labor, and 


social welfare; the Workmen’s Compensation 
Board; and the Joint Hospital Survey ami 
Planning Commission. Committees of (lie 
board provide a machinery for joint planning, 
coordination, and consultation. Other interde- 
partmental bodies, not part of the State inter- 
departmental health council but with health 
and welfare participation, include advisory 
committees to the department of mental hy- 
giene and to the State Youth Commission. 

None of these bodies is simply a paper tep- 
resentation. All have been concerned with 
planning and consultation and with jointstudies 
and legislation. The State plan for chronic 
disease and rehabilitation facilities was thus 
jointly developed, as was also the rehabilitation 
program for adult public assistance recipients 
at the rehabilitation hospital operated by the 
State health department. 

Local services and activities affecting admin- 
istration of both health and welfare depart- 
ments have been mentioned above under pro- 
gram titles, such as the use of joint staff con- 
ferences concerning patients with tuberculosis, 
child care, or for the definition of rehabilita- 
tion objectives for a patient. Such conferences 
for the solution of clinical problems play an 
important part in administration per se. T hey 
are, in themselves, manifestations of adminis- 
trative policy. Case conferences serve also to 
bring people and agencies together, to undei- 
stand one another and to exchange ideas and 
information. Often, the conference results m 
the definition or clarification of broad policy 
A meeting of the Suffolk County 
York) Health and Welfare Department staffs, 
about 2 years ago, showed how multiple dem- 
onstration case conferences in a workshop -e 
ting help achieve “more efficient interagenc.' 
referral and communication systems (~ -J ) ll 
more direct contact among staff membeis. 
a result, a joint committee was formed to in ei 
pret each agency’s progress “aiul to e '® ° 
further techniques for a better understand!!^ 
of each agency’s program,-’ with cona ® ( l“ en . 
crease and improvement in refer 1 a s 

agencies. , , • 

Joint committees and active meniier* > l _ 
community councils of social agencies ^ 
miliar methods of approaching com 
lems. They may be used also as the .ettuu 
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4. The development cf the necessary policy and 
procedures to cchieve improved health and welfare 
services without duplication when several agencies 
ere involved. 

Many functions of welfare departments 
touch those of the health department. And 
“touch” is often about as far as the relationship 
goes. Tliis is true particularly when institu- 
tional inspection and licensure are assigned the 
welfare department and the health department 
is assigned responsibility for the sanitation in- 
spection. This latter function rarely extends 
beyond the determination of technical compli- 
ance with the law and its regulations. The 
standards of nursing home care appear to have 
been markedly improved, however, in those 
States and comities where health and welfare 
department cooperation has been consciously 
organized. Crippled children’s services, the 
tuberculosis control program, and rehabilita- 
tion services for adults likewise are improved 
where there are mutual responsibilities. 

Examples of cooperative activities directed 
toward this goal range from organized referral 
procedures and a policy of using interagency 
case conferences to written contracts for the 
provision of specified services under stated con- 
ditions and to mutual study of long-range needs 
and support of legislation. 

TIT e n these objectives of joint activity are 
reached, efficient operation will be assured, and 
the potential for better service, where responsi- 
bility overlaps, will be recognized. Each agency 
will be sensitive to the needs, and aware of the 
resources, lying outside of its own area of 
service. 

To date, in the words of former Surgeon Gen- 
eral Parran (24) : “. . . In the tremendous prob- 
lem of providing [health services] for the indi- 
gent, the social welfare agencies have taken the 
lead, largely because health departments have 
been unwilling or unable to accept this as a di- 
rect responsibility. The situation, however, is 
somewhat analogous to the relation of the health 
officer to the public water supply. He must 
know the needs for an adequate supply of po- 
table water. He champions the provision of 
such a supply. He sees to it that the water plant 
is properly operated, even though this may 
be done by another branch of the city govern- 


ment. This is the minimum responsibility 
which the health department should assume, 
both for the public water supply and for the 
public medical service needed by those un- 
able otherwise to provide it. In fact, the health 
department should be instigator of and friend 
to all useful activities for the conservation of 
life and health. For if health officers do not 
recognize their responsibility, using all the 
methods given us by science, to organize com- 
munity attacks upon the causes of ill health, 
the public health profession will revert to the 
ancient status of sanitary police, and other 
public medical agencies will be established to 
deal with the major health problems of today 
and tomorrow. We may be sure such problems 
will be dealt with.” 
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client, therefore, depends in large part upon the 
caseworker’s alertness to tire client’s health 
needs and the worker’s knowledge of the com- 
munity’s health resources. The welfare de- 
partment needs the help of the health depart- 
ment in providing the orientation and knowl- 
edge necessary to create a high level of health 
interest among its staff. In our experience, 
welfare departments rarely call upon their 
health colleagues for suclr help. 

Surely it is important for the caseworker who 
enters the client’s home to be alert to the health 
status of the entire household; to try to ascer- 
tain what hazards to health arise out of the 
physical environment of the home and out of 
the social dynamics of tiie life within it. The 
translation of this knowledge into constructive 
family action implies health education, for 
which, trained personnel of the health depart- 
ment should be able to offer knowledge, skills, 
and materials, as well as assistance through 
staff development programs in the welfare de- 
partment. 

In each of the categories of public assistance 
administered through the local welfare agency, 
there are opportunities for health department 
participation in identification of needs, in plan- 
ning, in consultation, in the provision or coordi- 
nation of services. Identifying and planning to 
meet rehabilitation needs of parents of recipi- 
ents of aid to dependent children, tuberculosis 
screening for recipients of old age assistance, 
and consultation on problems among recipients 
of aid to the permanently and totally disabled 
are examples of services now provided in a few 
places by State and local public health depart- 


ments. 

As to general medical care, every welfare 
agency has one or more opportunities to tell its 
clients about services available and to encourage 
their intelligent use. There should also be op- 
portunities to define the objectives of the medi- 
cal care program to the providers of service and 
to assure that the program can function so as 
to achieve its objectives. 


A positive approach to medical care, as dis- 
tinmiished from preoccupation with disease 
treatment, will emphasize prevention, early 
diagnosis, prompt treatment, and active re- 
habilitation. Such an approach will encourage 
appropriate use of the physician’s services 


rather than impress upon the client that "he 
must not seek the doctor’s help unless he abso- 
lutely needs it.” Health department repre- 
sentatives, serving among other members of a 
medical advisory committee, can help to develop 
and foster a positive approach to the medical 
care pz'ogram. 

In some instances, the health department's 
personnel and services may be all, or part, of 
the medical care program. Unfortunately, we 
have found that even when the health depart- 
ment is responsible for the general medical care 
program, a positive approach does not auto- 
matically ensue. 

The current emphasis on extension of welfare 
department services beyond cash assistance im- 
plies a continuing increase in the health respon- 
sibilities of welfare agencies: services for un- 
married mothers, for dependent and foster chil- 
dren, for the aged, and, in some communities, 
for families at large; and services directed at 
prevention of juvenile delinquency, control of 
alcoholism, or at the maintenance and improve- 
ment of standards of institutional care. In 
defining the objectives of these programs and 
in developing ways to attain their goals, wel- 
fare and health departments need to pool their 
knowledge. This is reason enough for getting 
together . 


3. An increased awereness of the social and eco- 
nomic needs cf persons coming to the attention of tne 
health department and a clear understanding c 
the responsibilities, the potential activities, and t ® 
limitations cf both agencies in support of pe°P e 
with such needs. 

The welfare department has a right to expect 
that the health department is prepared to make 
referrals appropriate in content and time- 
Conversely, the health department has the rtgh 
to expect appropriate referral for the services 
it offers. But this right is not fulfilled au o- 
matically* Public health nurses may iave 
hard time relinquishing part of their e^P 0 ' 1 
bility for patients, as caseworkers may or 
clients. Successful referral programs P»« 
administrative support and assurance “ 
knowledge of personnel and opera ’ ,-jj 
the best interests of their patients oic 
be served by referral. Regular <***££ 
the agencies concerned is needed 
possible. 
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Geographic Patterns in Deaths 
From Coronary Heart Disease 

By PHILIP E. ENTERLINE, M.A., ond WILLIAM H. STEWART, M.D. 


C ONDITIONS for 1950 are more favorable 
to a study of deaths from coronary heart, 
disease in the United States than for anj pnoi 

period. . . . 

A complete population enumeration, which 
is important for the computation of death rates, 
is available for that year. Moreover, the sixt i 
revision of the International Lists of Diseases 
and Causes of Death, which became effective in 
1919, provided a single category (120) under 
which deaths from coronary arteriosclerosis 
were to be counted. Also, under the sixth le 
vision of the International Lists, the Manual o 
Joint Causes of Death was abandoned, and the 
physician signing the medical certificate o 
death was given the responsibility for designat- 
ing the underlying cause of death, the cause 
used in primary statistical tabulations. (Ther e 
are a few exceptions to this general rule, but 
they are favorable to the counting of coronal y 


Mr. Enterline is chief statistician of the Heart Disease 
Control Program, Public Health Service, and Dr. 
Stewart is assistant director of the National Heart 
Institute, Public Health Service. This study ivas 
initiated while Dr. Stewart teas chief of the Heart 
Disease Control Program. 


ieart disease in primary tabulations.) Ac- 
cording to the joint cause manual, if a death cer- 
tificate carried the diagnoses of nephritis and 
acute coronary thrombosis, for example, it was 
counted as a death from nephritis. Under the 
sixth revision, if the attending physician states 
that the underlying cause of death is acute cor- 
onary thrombosis (coronary heart disease) , the 
death is counted as a coronary heart disease 
death. (The term “coronary heart disease- as 
used here is synonymous with the International 

lipni't disease.’! 


t I-, ...ill «« 


Geographic Differences 

The 1950 death rates for coronary heart dis- 
ease in the United States present an interesting 
and thought-provoking geographic pattern, as 
shown in figure 1 for white males and in figure 
‘2 for white females. The rates for each State 
and geographic division are given in table 1. 
These have been age adjusted by the direct 
method to the age distribution of the total pop- 
ulation as enumerated in 1950. Also shown in 
table 1 are average death rates for the 3-year 
period 1919-51 for the age group 45-61. The 
geographic pattern of these rates is essentially 
the same as the pattern of age-adjusted rates 
for 1950. Deaths are those coded 420 in ac- 
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~ 1/1901 in white females, 1950. 
Fisu , e a. death — •« — " g 



Death rate 
by quarti le 

83.4-105.0 
105.5 - I 1 7.6 
120 9 - 143.7 
145.7 -21 7.4 


heart disease. It would be expected, tl^efoie 
that if real geographic differences m the death 
rates from coronary heart disease exist they 
Mould be reflected in differences m the deatn 

lates for all causes. . • i* 

Data shown in table 3 for white males indi- 
cate that the coronary heart disease death rate 
does affect the death rate for all causes, 
erally, in geographic divisions where the deatn 
rate for coronary heart disease is high, the death 
late for all causes is high. This relationship is 
most striking in the age groups 55-64 and W- 
74. In the age group 65-74 much of the vana- 
tion in the death rates for all causes among 
geogiaplnc divisions is, m fact, eliminate v* iei 
eoionary heart disease deaths aie exc uc ec . 

In the age group 75-S4, there appear to be 
impoitant differences in the diagnostic cri ® 
used in the various geographic legions, 
is suggested both by less association between 
the death rates for coronary heart disease an 
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the death rates lor all causes m this age group 
ns compared with other age groups and by . 
tendency 1 for death rates for coronary heart 
disease to be negatively associated with deatl 
"tes for all causes excluding coronary heart 
disease. It is probable that some deaths mthe 
acre -roup 75-84 called coronary heart diseas 
n ? the Middle Atlantic States, for example are 
called something else in the East South Central 
States. Diagnostic differences in the older; a e 
crioups are to be expected m view of the 
creasing multiplicity of diseases present at time 
of death with increasing age, which makes no - 
tification of the underlying cause difficult. 1 

numbers of deaths in the older age groups and 
the probable magnitude of the differences m 
diagnostic criteria are not sufficiently large, 
however, to account for an appreciable propor- 
tion of the geographic variation m the death 
rates shown in table 1. 
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Figure 1. Age-adjusted death rates for coronary heart disease (420) in white males, 1950. 



cordance with the sixth revision of the Inter- 
national Lists, and they have been allocated to 
place of residence (i). 

The death rate for coronary heart disease is 
roughly twice as high in some States as in oth- 
ers."" In New Mexico, Arkansas, and Kentucky, 


the age-adjusted death rates among white males 
were 191.1, 201.2, and 211.2, respectively, as 
compared with death rates in New York, Rhode 
Island, and the District of Columbia of 393.8, 
364.3 and 344.3. For white females the con- 
trast is even greater, with death rates of 83.4, 
S7.8 and 89.0 in New Mexico, Arizona, and Ne- 
braska, as compared with death rates of 217.4, 
176.6 and 175.6 in New York, New Jersey, and 
Rhode Island. There is a definite tendency for 
States with similar death rates to cluster. 

Because co.omry disease has beeu rec- 
ognized as au important climcal . “ “f, 0 " 1 / 
since about 1920, it seems possible that di 


uences m the obsened death mtes among 
tates might be due to difleiences in diagnos 
item. There are, for example, difleiences 
e amount of medical care available m varl 
ctions of the country which may m some O 
s associated with the likelihood o co * 
sense being diagnosed at the time of de n. 
lthough the possibility that the obse ed 
lences aie artificial can be teste(1 011 J . thc 
ctly, the available evidence sugges ‘ ( 

fferences in death iates m various paits of 
.untry shown in figtues 1 and - aie i 


jffect on Deaths From All Causes 

In the middle and older age » l0U P*’ ‘ ^ t ion 
ieait disease deaths make up a hr l ’ I ^ m 
if the deaths from all causes. x „} u te 

:able 2 ,ub„u t utln.do««^ r0 „„ y 

nales in the age gi oup 4o 

Public tlcji'h W 
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Table 2. Number of deaths from all causes and 
from coronary heart disease and percentage 
due to coronary heart disease, white males 
and females, by age group, 1950 


Age group 
(years) 

Deaths 
from all 
causes 

Deaths 

from 

coronary 

heart 

disease 

Percentage 
due to 
coronary 
heart 
disease 

Males 




15-24. 

14, 769 

103 

0. 7 

25-34 

19, 323 

913 

4. 9 

35-14 

30, 293 

7, 389 

20. 4 

45-54.. 

77, 150 

25, 317 

32. 8 

55-64 

142, 419 

50, 238 

35. 3 

65-74 

181, 770 

60, 0S7 

33. 1 

75-84 

147, 984 

41, 870 

28. 3 

85 and over... 

48, 249 

11,213 

23. 2 

Females 




15-24. 

7, 024 

72 

1. 0 

25-34 

12,235 

27S 

2.3 

35-44.. 

22,915 

1,283 

5. 6 

45-54 

42, 994 

5, 244 

12 2 

55-64 

79, 803 

16,497 

20.7 

65-74 

130, 712 

33, 813 

25.9 

75-84 . 

141,519 

35, 060 

24. 8 

85 and over 

61, 785 

13, 448 

21. 8 


For white females the association between 
death rates for coronary heart disease and death 
rates for all causes is similar to that for white 
males; that is, in geographic divisions where 
the death rate for coronary heart disease is 
high, the death rate for all causes is high. 

Table 4 shows a refinement of the data in 
table 3 for white males in the age group 55-64. 
Excluding deaths due to violence from deaths 
for all causes does not alter the association shown 
in table 3. The death rates for two disease 
categories (list Nos. 421-422 and 330-334) that 
might be confused with coronary heart disease 
either tend to be positively associated with the 
death rate for coronary heart disease or show no 
association at all. These data strongly support 
those shown in table 3 in favor of real and 
fairly large geographic differences in the death 
rate for coronary heart disease. Similar data 
for the other age groups likewise support this 
conclusion. Nevertheless, it is recognized that 
the differences may, to some extent, be influenced 
by differences in diagnostic criteria. 


Table 3. Death rales per 1,000 population for coronary heart disease, all causes, and all causes 
excluding coronary heart disease, white males in selected age groups by geographic division, 
1950 


Geographic division 1 and 
age group 

Coro- 

nary 

heart 

disease 

(420) 

All 

causes 

All 

causes 

exclud- 

ing 

coro- 

nary 

heart 

disease 

Geographic division 1 and 
age group 

Coro- 

nary 

heart 

disease 

(420) 

All 

causes 

! 

All 

causes 

exclud- 

ing 

coro- 

nary 

heart 

disease 

Age group 45-54 




Age group 65-74 




Middle Atlantic 

3. 7 

10. 6 

G. 9 

Middle Atlantic. 

19. 6 

54. 0 

34.4 

Pacific 

3. 5 

10. 5 

7 0 


18. 2 

50. 6 

32. 4 

New England 

3. 5 

9. 9 

6 4 

Pacific i 

17. 5 

48. 2 

30. 7 

East North Central . 

3. 2 

9. 8 

6. G 

East North Central 

15. 7 

49. 1 

33. 4 

South Atlantic 

3. 2 

10. 2 

7 0 

South Atlantic 

14. 3 

47. 8 

33. 5 

West South Central 

2. 9 

9. 1 

6. 2 

West North Central. 

13. 8 

44. 1 

30. 3 

West North Central 

2. 7 

8. 2 


Mountain 

13. 7 

45. 5 

31. 8 

Mountain 

2. 5 

9. 6 

7 1 


13. 4 

43. 4 

30 0 

East South Central. . . _ _ 

2. 5 

9. 1 

Q. 6 

East South Central.. 

11. 0 

44. 6 

33. 0 

Age group 55-6 .{ 




Age group 75-84 



Middle Atlantic 

9. 4 

25. 5 

16. 1 

Middle Atlantic 

37. 1 

111. 4 : 

74 3 

Pacific . 

9. 1 

23. 4 

14. 3 


34 0 

101. 7 j 

67 7 

New England 

8. 9 

23. 5 

14. 6 ! 

Pacific 

32 2 i 

101 1 1 

08 0 

South Atlantic 

S. 0 

23. 6 

15. G 


29 2 

108 2 

79 0 

East North Central 

7. 9 

23. 3 


(Vest North Central. 

27. 0 

103. 7 j 

7fi 7 

West South Central 

G. 9 

20. 9 

14. 0 

Mountain 

26. 3 


73. 2 

nest North Central 

G. S 

19. 4 

12. 6 

South Atlantic 

2S 9 

103 9 

78 7 

Mountain 

G. 4 

20. 9 

14. 5 


23 S 



£&$t South Central 

6. 2 

20. 0 

14. 4 

East South Central 

21. 2 

105. 9 

84. 7 


1 Geographic divisions arrayed in order of magnitude of death rates per 100,000 population for coronary heart 
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Table 1. Death rates per 100,000 population for coronary heart disease, 1 white males and females 

by geographic division and State ' 


Geographic division and State 

Age-adjusted rates, 1950 2 

Male 

Female 


Rate 

Quartile 3 

Rate 

Quartile 3 

New England. 

332. 3 


167.8 
145. 7 
159. 7 
154. 5 
171. 0 
175. 6 
173.4 
191. 0 


Maine _ 

280. 6 
339. 6 

3d 

4th 

3d 

4th 

4th 

4th 

4th 

4th 

New Hampshire 

Vermont-. __ 

303. 2 

3d 

4th 

Massachusetts 

337. 4 

Rhode Island . _ _ . 

364. 3 
339. 9 
355. 6 

4th 

Connecticut . _ 

4th 

Middle Atlantic 

New York 

393 S 

4th 

217. 4 

4th 

New Jersey. . _ 

330 1 


176. 6 

4th 

Pennsylvania 

312. 7 

4th 

159. 3 

4th 

East North Central . 

290. 5 

137.7 

Ohio -_ 

289. 1 

3d 

137. 3 

3d 

Indiana 

282 4 

3d 

117 4 

2d 

Illinois.. 

293. 4 

3d 

146. 4 


Michigan 

299. 0 

3d 

135. 6 

3d 

Wisconsin 

282. 5 

3d 

143. 7 

3d 

West North Central . 

253.2 

113.6 

Minnesota... 

272. 5 

2d 

122. 3 

3d 

Iowa 

266. 1 

2d 

121. 3 

3d 

Missouri 

246. 4 

2d 

113. 2 

2d 

North Dakota 

232. 3 

1st 

116. 8 

2d 

South Dakota 

232. 1 

1st 

120. 9 

3d 

Nebraska . 

221. 3 

1st 

S9. 0 

1st 

Kansas 

255. 0 

2d 

105. 6 

2d 

South Atlantic 

270.2 

118. 4 

Delaware 

330. 7 

4th 

152. 1 

4th 

Maryland. 

304. 9 

4th 

137. 9 

3d 

District of Columbia 

344. 3 

4th 

137. 5 

3d 

Virginia . 

276. 5 

3d 

122. 7 

3d 

West Virginia 

229. 5 

1st 

113. 2 

2d 

North Carolina 

248. 2 

2d 

107. 2 

2d 

South Carolina . _. 

294. 2 

3d 

10S. 8 

2d 

Georgia 

247. 9 

2d 

102. 8 

1st 

Florida __ 

274. 7 

3d 

117. 6 

2d 


220. 0 

99. 9 


Kentucky __ __ 

211. 2 

1st 

105. 0 

1st 

Tennessee _ _ 

217. 4 

1st 

96. 1 

1st 


229. 3 

1st 

101. 3 

1st 

Mississippi __ 

231. 9 

1st 

92. 2 

1st 


246. 0 

106.2 



201. 2 

1st 

90. 5 

1st 


321. 9 

4th 

138. 0 

3d 


222. 3 

1st 

95. 5 

1st 


247. 0 

2d 

105. 5 

2d 


247. 5 


110. 4 



250. 9 

2d 

112. 1 

2d 


246. 3 

2d 

99. 4 

1st 


229. 6 

1st 

90. 8 

1st 


258. 5 

2d 

125. 4 

3d 


191. 1 

1st 

S3. 4 

1st 


234. 3 

2d 

87. 8 

1st 

TJtflli 

258. 2 

2d 

113. S 

2d 


333. 4 

4th 

162. 6 

4th 


324. 4 


141.2 


Washington 

292. 8 
277. 6 

3d 

3d 

124. 5 
109. 8 

3d 

2d 


340. 2 

4th | 

149. 1 

4th 



1 

1 



Rates for age group 45-64; 3-year 
average 1949-51 


Male 


Rate 


Quartile : 


Female 


Rate 


591.7 

533. 4 
590. 3 
559. 4 
612. 6 

613.4 
565. 6 

619.6 
653. 4 
58S. S 
580. 8 

535.2 

541. 3 
530. S 

545. 2 

542. 8 
488. 9 

452.2 

457.8 
466. 8 
458. 6 
374. 3 
43S. 2 
435. 3 
449. 2 
520. 1 

546. 9 
56S. 4 
613. 1 

521.5 
429. 2 
473. 6 
596. 4 
477. 2 
569. 5 

398.7 
380. 5 
385. 6 


511. 2 


3d 

4th 

3d 

4th 

4th 

3d 

~4th" 

4th 

4th 


3d 

3d 

3d 

3d 

2d 


2d 

2d 

2d 

1st 

2d 

1st 

2d 

Id” 

4th 

4th 

3d 

1st 

2d 

4th 

2d 

4th 


1st 

1st 

1st 

1st 


1st 

4th 

2d 

2d 


3d 

2d 

1st 

2d 

1st 

1st 

1st 

4th 


3d 

3d 

4th 


179.7 

152.8 

155.2 
14S. 1 
188.0 
194 0 

176.6 

209.9 
223 2 
194 3 

196.7 

150.8 
151. 3 

136.0 

157.1 
154 1 
144 3 

116.3 
125. 5 
119.7 

123.6 
110 . 1 

113.2 
90.6 

102.2 

131.3 

176.6 

146.7 

137.7 
134 7 
137. 4 

117.7 

137.7 
116.6 

128.4 

108.3 

107.5 
106. 1 
114 5 
105. 2 

107.9 
92. 7 

149.3 
95. S 

104 1 

112.9 
129. 6 

106.7 
90. 4 

131.3 
79.2 
89. 8 

11S. 5 
129. 3 
151. 1 
131. 0 
120.0 
159. 0 


Quartile 1 


4th 

4th 

3d 

4th 

4th 

4th 

4t"h" 

4th 

4th 


3(1 

3d 

4th 

4th 

3d 


2d 

2d 

2d 

2d 

2d 

1st 

1st 


4th 

3d 

3d 

3d 

3d 

2d 

3d 

2d 

2d 


1st 

1st 

2d 

1st 

'1st 

3d 

1st 

1st 


3d 

1st 

1st 

3d 

1st 

1st 

2d 

2d 


3d 

2d 

4th 


J Dtert ‘me?hod L using°iof a l'United States population m «*»; ' Rurally ML 

• 3 TwdSaies are in each quartile; the District of Columbia was assigned to the quart, le » " 11 

t .1. 
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Table 5. Age-adjusted rates 1 per 1,000 popu- 
lation for coronary heart disease, 1950, and 
for diseases of the coronary arteries and myo- 
cardium, 1940, white males and females, by 
geographic division 


( 

Geographic division : 

Doronary 
heart ( 
disease 
(420), . 

1950 

Diseases of the 
coronary arteries 
and myocardium 
[9-la,b, 93a,b,d,e), 
1940 


All 

areas 

Rural 

areas 

oidy 

Males 




Middle Atlantic 

3. 0 

3. 0 

3. 1 

New England j 

3.3 

3. 2 

2. 0 

Pacific . - 

3.2 

3. 1 

2. 6 

East North Central 

2. 9 

2. 7 

2.2 

South Atlantic 

2. 7 

2. 4 

1. 8 

West North Central. 

2. 5 

2. 1 

1. 0 

Mountain _ - 

2.5 

2.2 

1. 7 

West South Central 

2. 5 

2. 0 

1. 3 

East South Central 

2.2 

1. S 

1. ? 

Females 




Middle Atlantic 

1. 9 

2.4 

2. 3 

New England 

1. 7 

9. 9 

1. 8 

Pacific 

1. 4 

1. 7 

1. 0 

East North Central 

1. 4 

1. 9 

1. 0 

South Atlantic 

1. 2 

1. 5 

1.2 

West North Central 

1. 1 

1. 3 

1. 1 

Mountain - _ 

1. 1 

1. 4 

1.2 

West South Central - _ 

1. 1 

1.2 

.9 

East South Central. _ _ 

1 L ° 

1.2 

. 9 


1 Direct method, using 1950 population as standard 
for coronary heart disease, and 19-10 population as 
standard for diseases of the coronary arteries and 
myocardium. 

1 Geographic divisions arrayed in order of the mag- 
nitude of the death rate per 100,000 population for 
coronary heart disease in 1950. 


sponsible for differences in mortality from coro- 
nary heart disease. These theories might be 
investigated very profitably by studying inten- 
sively populations in those areas of the United 
States experiencing high death rates from coro- 
nary heart disease and populations in those 
areas experiencing low death rates from coro- 
nary heart disease. 


Summary 

For 1950, the age-adjusted death rates for 
coronary heart disease for white males and 
white females were roughly twice as high in 
some States as in others. 

The geographic differences are probably not 
due to "differences in standards of diagnosis. 
However, studies to verify this would be desir- 
able. In those age groups in which coronary 
heart disease is an important cause of death, the 
geographic differences in the coronary heart dis- 
ease death rates are reflected in the death rates 
for all causes. Moreover, the death rates for two 
disease categories that might be used in lieu of 
coronary heart disease show no tendency to be 
negatively associated with the death rates for 
coronary heart disease. 

The geographic differences do not seem to be 
due, to any large extent, to differences in urban- 
ization in various parts of the country since 
they persist if rural areas are examined 
separately. 

Whatever the factors responsible, they ap- 
pear to affect males and females in about the 
same manner. 

Some of the current theories as to the impor- 
tance of various factors in the etiology of coro- 
nary heart disease might be investigated profit- 
ably by studying the populations in the areas 
of the United States with low and high death 
rates for this disease. 
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T ° bl deg'ener^ive^eor^dis^eas^ ^nti^shiokes^whit^imiiesTged'iis ''$ 4 *’^^' a, * er ' 05t ^ f otic a. 

_______________ 9 0 “~ 64 ' b Y geographic divide 


Geographic division 


Middle Atlantic 

Aew England^. 
South Atlantic.. III! 
East E r orth Central 

Pacific __ 

West South Central.’ 
East South Central 
Mountain.. 

West North Ce’ntraL 


Ail causes 
excluding 
violence 


24. 1 
22 2 
22! 1 
21.7 
21. 5 
19.4 
19. 1 
IS. 9 
17. 9 


Arteriosclerotic and degenerative 


e heart disease and stroke 


Total 


Arteriosclerotic and degenerative 
heart disease 


12. 3 

11.4 
11. 2 
11 . 0 

12.5 
9.3 
9. 2 

8. 7 

9. 1 


Total 


violence? Ph ' C *' 1S1 ° nS aTra >’ ed ,n order of magnitude of death rate per 


10. 0 
9. 6 

8. 9 

9. 1 
9. S 
7. 5 
7.0 
7.2 
7.4 


hist No. 
420 


9.4 
8.9 
8.0 
7. 9 
9. 1 
G. 9 
6.2 

6.4 
G.S 


List Nos. 
421-422 


Strokes, 
list Xos. 
330-331 


1.2 
.7 
.9 
1.2 
. 7 
.6 
.8 
.8 
. 6 


1.7 

1.8 
2.3 
1.9 
1.7 
l.S 

0 0 


1.5 

1.7 


100,000 population for all causes excluding 


Possible Causes 

It is productive to speculate as to possibl 
causes for the apparently real geographic tlif 
eiences in mortality from coronary heart dis 

fact tl °f ie i POUlt ° f particular interest is tin 
fact that whatever the causes are they appeal 

o affect males and females in about the mm< 

r,ry There “v— . 

i the ratio of white male tc 

whi e female death rates; the ratio ranges from 

of 1 ^ 6 7 lork and L9 in New Jersey and 

Arizona ) 2 ' 9 “ ^ Ca '- oli « a and 

The most patent explanation for the geo- 
graphic pattern seems to lie in an association 
between urbanization and mortality from 
coronary heart disease. It will be noted that 
areas of relatively high mortality in fi mires l 
and 2 tend to be highly urbanized. In support 
of this theory , Gover and Pennell reported that 
for 1940 the age-adjusted white death rates for 
diseases of the coronary arteries and of the 
myocardium were only about two-thirds as high 
in rural areas as in urban areas (£) . 

At this time, mortality tabulations which 
would permit an adjustment of the 1950 mor- 
tality rates for coronary heart disease for urban- 
ization are not available. However, a compari- 
son of the 1940 rates for diseases of the coro- 


nary arteries and of the myocardium for urban 
and rural areas and for rural areas alone with 
the 1950 rates for coronary heart disease for 
each of the nine geographic divisions throws 
some light on the question. This comparison, 
shown in table 5, indicates that the same geo- 
graphic pattern persists in rural areas as in 
the United States as a whole. (The same con- 
clusion is reached if only diseases of the coro- 
nary arteries, list Nos. 94a and 94b, are used.) 
Although there were defects in the identifica- 
tion of coronary heart disease under the fifth 
revision of the International Lists, which was 
in effect in 1940, they probably do not invali- 
date the comparison. It would seem unlikely, 
therefore, that an adjustment of the 1050 data 
for urbanization would change greatly the geo- 
graphic pattern shown in figures 1 and 2. 

Most of the current theories which might ex- 
plain geographic differences in coronary disease 
fall into two categories — genetic and cultural. 
With regard to the latter, many possibilitfe* 
have been suggested, including such things as 
diet, exercise, and stress. All of these may pla) 
a part. There may also be hereditary factors 
which are manifested by differences in the phj sl 
cal characteristics of populations in various 
parts of the country (as well as in various parts 
of the world) and which are in some way n- 
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tories and rectal swabs for culture were ob- 
tained from them. Rectal swabs from the two 
food handlers in tlie school cafeteria and sam- 
ples of the foods served during the preceding 2 
days were also obtained for culture. The only 
food on the menu that could not bo obtained 
was the potato salad served on September 21. 

The parents of the school children w’ere ques- 
tioned on September 24, and data were obtained 
concerning tlie occurrence of illness, the time 
of onset, the clinical manifestations, and the 
history of foods consumed in the school cafe- 
teria on September 21 and 22. 

On September 25, S. sonnei, type 1, was iso- 
lated from 12 of the 18 original rectal swabs. 
Antibiotic sensitivity tests showed the organ- 
isms to be sensitive to aureomycin, terramycin, 
and chloramphenicol, but resistant to sulfadia- 
zine and dihydrostreptomycin. 

When the school reopened on September 27, 
all the children were questioned as to the occur- 
rence of illness, the symptoms experienced, and 
the foods consumed. Rectal swabs were ob- 
tained from all the students and the staff. 

Six weeks later, rectal swabs were again ob- 
tained from the students and staff, and families 


were questioned concerning the occurrence of 
subsequent illness among other members of the 
household, ISfo fecal specimens were obtained 
from the household contacts. 

Laboratory Procedures 

The fecal specimens were obtained by swab- 
bing tlie walls of the anal canal with a sterile 
cotton swab. The soiled swab ivas placed in 
a tube containing a broth designed to act as 
a selective medium. Culture plates were 
streaked with the inoculated medium on the 
swab within 6 hours. The broth, which was 
prepared according to the formula of ITajna 
from the Bacto dehydrated product, is a medium 
in which gram-negative organisms are enriched 
and gram-positive organisms are inhibited (4) • 
It has been shown by Croft and Miller to be 
particularly effective for the isolation of 
shigellae if the inoculated medium is kept no 
longer than 8 hours before streaking culture 
plates (5). 

Colonies of non-lactose-feianenting bacteria, 
from Endo and SS agar plates were transferred 
to triple sugar iron (TSI) agar slants. Those 
giving shigella reactions on TSI (alkaline slant, 


Figure 1, Onset of clinical cases of gastroenteritis during the acute outbreak, September 22 through 

September 24, 1954. 
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An Outbreak of Shigella Gastroenteritis 


By MARTIN D. KELLER, M.D., 


Ph.D., and MALCOLM L. ROBBINS, M.D. 


TN September 1954:, an explosive outbreak of 
i gastroenteritis occurred in a rural elemen- 
tary school in central Ohio. Investigation by 
the division of communicable diseases of the 
Ohio Department of Health determined that 
the outbreak was related to food served in the 
school cafeteria. The etiological agent was 
round to be Shigella sonnet, type 1. 

The American literature contains few well- 
documented reports of foodborne shigellosis, 
in 19o0 Fezg reviewed reports of outbreaks 
ol diarrheal disease received by the Public 
Health Service from 1945 through 1947 ( 7 ). 
During this period there were 476 outbreaks 
characterized bacteriologically. Of these, only 
were associated with Shigella organisms 
(only 3 with S. sonnei). 

In surveys of normal population groups in 
the late 1930’s and early 1940’s, Watt and Hardy 
found the prevalence of shigellosis by culture 
to be 11 percent in Hew Mexico, 4 percent in 
Pueito Rico, 3 percent in Georgia, and 0.1 per- 
cent in Hew York City (2). In general, the 
infection rate was greatest in the 1- to 9-year 


Dr. Keller and Dr. Robbins, at the time of this study, 
were officers of the Epidemic Intelligence Service, 
Communicable Disease Center, Public Health Serv- 
ice, on assignment to the division of communicable 
diseases, Ohio Department of Health. Dr. Keller is 
now assistant resident in medicine at the Bronx 
Veterans Administration Hospital, New York City, 
and Dr. Robbins was scheduled to become senior resi- 
dent in pediatrics at the Bronx Municipal Hospital 
Center on July 1, 1956. 


age group. In a study of clinical cases of 
diarrheal diseases, Hardy and Watt found that 
S. sonnei accounted for 20 to 25 percent of 
the shigella infections in Hew Mexico and in 
Georgia and for 57 percent in New York 
City (3). 

Investigation of the Outbreak 

The first illness in the Ohio outbreak occurzed 
at 3 a. m. on September 22, 1954, and the ma- 
jority of the cases began during the afternoon 
and night of the same day. Through inquiry 
among local physicians and at nearby schools, 
it was determined that the illness was limited 
to the children and teachers of one elementary 
school. 

The illness was characterized by fever, chills, 
headache, abdominal pain, nausea, vomiting, 
diarrhea, and jirostration. In most cases, the 
temperature (oral) ranged from 100° to 105° 

F. Several cases began with convulsions. The 
illness usually lasted from 24 to 72 hours, and 
severe symptoms rarely persisted longer than 
24 hours. Hone of the patients were hospital- 
ized. About one-third of them were seen by 
physicians. The drugs most frequently used 
were neomycin, sulfadiazine, kaopectate, and 
paregoric. 

The school was closed before noon on Septezn 
ber 23 because of marked absenteeism, and it 
remained closed until September 27. > e 
school population consisted of 2GS children an 
a staff of 12. On September 23, visits were 
made to some of the homes in the community to 
locate sick children. Eighteen acutely ill c u 
dren were discovered in this manner, an 113 
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evidence of infection (clinical illness or positive 
culture, or both) for the same two categories. 
These rates offered statistically significant evi- 
dence that infection was related to consumption 
of the suspected meal. 

Table 3 shows that for both those who ate the 
suspected meal and those who did not eat it the 
rate of clinical illness was nearly as high as the 
attack rate based on evidence of infection. 
These findings differ from the expected ratio of 
clinical cases to carriers. 

From table 4, it can be seen that the positive 
culture rates were substantially lower than the 
infection rates. However, on the basis of one 
culture, the rate for those who ate the suspected 
meal represents a rather high percentage of iso- 
lation of S. sonnei from an exposed population. 


Tahla 5. Positive culture rate r elaied to clinical 
illness 


Illness status 

Positive 

culture 

Negative 

culture 

Total 

Positive 

culture 

rate 

(percent) 

111 

92 

59 

151 

61. 0 

Not ill _ _ 

15 

75 

90 

16. 6 

Total 

107 

134 

241 

44.4 







Table 5 shows that positive cultures were 
found in 61.0 percent of the persons who were 
l ”> but in only 16.6 percent of those who were 
not ill. 

Table 6, which gives data for 237 of the school 
children, reveals that there were no statistically 
significant differences in infection rate for the 
various ages. 

Detailed descriptions of symptoms were ob- 
tained for 122 of the persons who were ill. The 
following symptoms were reported most fre- 
quently: diarrhea, for 103 persons (84 per- 
cent) ; fever, for 83 (68 percent) ; and vomit- 
ing, for 49 (40 percent) . 

Information concerning the specific foods 
eaten for lunch on September 21 and 22 was 
considered to be unreliable because of the age 
of the patients and the general imperfections of 
memory. Nearly all the students ate some of 
all of the foods served, as is the custom in school 
cafeterias. 
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Table 6. Infection rate according to age 


Age, in years 

Infected 1 

No evi- 
dence of 
infection 

Total 

Infection 

rate 

(percent) 

5 

1 

1 

2 

50. 0 

6 

21 

9 

30 

70. 0 

7 

22 

11 

33 

66. 7 

8 

18 

10 

28 

64. 3 

9 - 

8 

13 

21 

38. 1 

10 

17 

7 

24 

70. 8 

11. 1 

28 

6 

34 

S2. 4 

12.. 1 

24 

10 

34 

70. 6 

13 

15 

4 

19 

78. 9 

14 

5 

4 

9 

1 

15 

1 

1 

2 

58. 3 

16 

1 

0 

i 

1 


1 Clinical illness or positive culture, or both. 


Six weeks after the onset of the first illness, 
rectal swabs were obtained from 234 of the stu- 
dents and staff members of the school. Only 
5 cultures positive for S. sonnei , type 1, were 
found, and of these, only 3 were for persons 
who 6 weeks earlier had a positive culture. 
For a.ll 5, 2 consecutive negative cultures were 
obtained during the following 2 weeks. 

Information concerning subsequent cases of 
gastroenteritis in household contacts was ob- 
tained from 81 families 6 weeks after the out- 
break. In these families there were 109 chil- 
dren infected during the initial outbreak and 
293 household contacts. Twenty-eight of the 
household contacts were infected, a secondary 
attack rate of 9.5 percent. The dates of onset 
of illness and the distribution among preschool 
children, school children, and adults are shown 
in figure 2. Illness in household members with 
no exposure to the source of the infection was 
considered a secondary infection even though 
it occurred on the last day of the outbreak. 

Discussion 

The school lunch of September 21 was con- 
sidered the common, single source of infection 
in this outbreak of shigellosis because of its re- 
lation to the time of onset of the cases. If the 
lunch of September 20 were the source, the first 
case would have had an incubation period of 39 
hours and the median of the incubation periods 
would have been 56 hours. The lunch of Sep- 
tember 23 is eliminated because at least seven 
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acid butt, and negative H 2 S) were tested with 
shigella group serums. After the causative 
organism was identified as S. sonnei , type 1, 
only the specific antiserum was used in the slide 
test for identifying suspected cultures. 

The isolated organisms were tested for anti- 
biotic sensitivity by the Difco disk method. 


Table 1. Illness and culture data related to 
consumption of suspected meal 


Consump- 
tion of 
suspected 
meal 

in 

Not ill 

Total 

Positive 

culture 

Nega- 
tive 
culture j 

■ 

Positive 

culture 

Nega- 

tive 

culture 

Ate 

92 

56 

13 

46 

207 

Did not eat.. 

o 

3 

2 

29 

34 

Total 

02 

59 

15 

75 

241 


Table 2. Infection rate related to consumption 
of suspected meal 


Consumption 
of suspected 
meal 

i 

Infected 1 ! 

No evi- 
dence of I 
infection 

Total 

Infection 

rate 

(percent) 

Ate. J 

161 

46 

207 

77.8 

Did not eat 

5 

29 | 

34 

14. 7 

Total 

1 166 

75 | 

211 

08. 9 


1 Clinical illness or positive culture, or both. 


The food samples Avere homogenized or di- 
luted and streaked on culture plates. Staphy- 
lococcus 110 medium Avas employed for the iso- 
lation of staphylococci, and Endo agar, for the 
isolation of salmonellae and shigellae. No 
pathogenic organisms were found. 

Bacteriological examination of water sam- 
ples taken from the school gave negative results 
for coliform organisms. 


Results 

The time of onset of illness was learned for 
10-1 of the 151 persons who were ill. The epi- 
demic curve is given in figure 1. After the first 
case, the curve showed a rapid rise, reaching a 
peak in approximately 12 to 13 hours. The oc- 
currence ox cases then fell off gradually , the final 


case appearing 55 hours after the first. The 
epidemic curve indicates a single source, single 
exposure epidemic, and it appears that the in- 
criminated meal was the lunch of September 21. 
This luncli would give an incubation period 
ranging from 15 to TO hours, with a mean of 
35.6 hours and a median of 32 hours. Feig re- 
ported a median of 42 hours in 6 outbreaks of 
shigellosis (T). 

Information on the folloAving Avas obtained 
for 241 of the 280 students and staff members: 
consumption of the suspected meal, occurrence 
of illness, and results of rectal culture. Illness 
was defined as the presence of two or more of 
the folloAving: fever, abdominal pain, nausea, 
vomiting, and diarrhea. 

Only the data for these 241 persons are given 
in tables 1 through 5. However, partial data 
were obtained for an additional 32 persons, 2rt 
of Avhom shoAved evidence of infection either by 
illness or by positive fecal culture. No infor- 
mation was obtained for seven of the school 
population. 

The number of persons ill and the number of 
positive fecal cultures among persons who ate 
the suspected meal and those Avho did not eat it 
are shown in table 1. 

Table 2 compares the attack rates based on 


Table 3. Clinical illness rate related to con- 
sumption of suspected meal 


Consumption 

111 

Not ill 

of suspected 
meal 


148 1 

59 

Did not eat 

3 1 

31 

Total 

1 

151 j 

1)0 1 


Total 


207 
3 1 

211 


] lines? 
rate 

(percent) 


71.5 

as 

02 0 


Table 4. Positive culture rate related to con 
sumption of suspected meal 


Consumption 
of suspected 
meal 

Positive 

culture 

Negative 
culture i 

Total j 

Positive 

culture 

rate 

(poccnt) 

Ate 

Did not eat 

Total 

105 

2 

102 

32 

207 j 

31 ! 3 J 

107 J 131 j 

241 j 
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sided, but tlio duration of infection after re- 
covery was only 32 days for S. flexneri and only 
22 days for S. sound. These investigators felt 
that the chronic carrier was exceptional in 
bacillary dysentery and that the organism is 
more frequently perpetuated in the community 
by a constantly changing group of hosts. 

Cruickshank and Swyer studied an outbreak 
of 32 cases of shigellosis in a residential school 
(8). Twenty-nine gave positive cultures ini- 
tially, and the number of positive cultures de- 
creased slowly until only one was found in the 
10th week. However, 10 patients, 34.4 percent 
of the group, had 2 or more consecutive nega- 
tive cultures followed by 1 or more positive 
cultures, and 5 patients had 3 or more consecu- 
tive negative specimens over a period of 3 
weeks, only to yield positive cultures again. 
These findings indicate that the data obtained 
in the present study from one initial culture and 
one followup culture after a period of 6 weeks 
can give only a rough estimate of the extent of 
the original infection and the persistence of the 
infection in the group. However, the figures 
obtained by this method are in keeping with 
those found by other workers. 

The Ohio outbreak appears to have been quite 
different from an outbreak of shigellosis in Ox- 
ford, England, reported by Davies ( 9 ). In 
the Oxford outbreak, the first case occurred in 
a school for infants, but the spread of infection 
seemed to be mainly in the homes. Of 74 pri- 
mary cases, 47 occurred in the original school 
and 27 in 10 other schools. Among the 293 
home contacts of these 74 cases, 234 of whom 
had at least one stool examination, 16.3 percent 
had clinical illness and 33.3 percent had positive 
cultures but no clinical illness. In the Ohio 
epidemic, the school was the immediate source 
of infection for 81 families. In these families, 
109 children were infected during the initial 
outbreak, and only 28 cases of gastroenteritis 
uere reported among their 293 household con- 
tacts. Since no fecal specimens were obtained 
from the household contacts, the subsequent 
cases can only be presumed to be related to the 
initial outbreak. However, it is probable that 
considerably more persons in these families be- 
came infected but did not have clinical illness. 

The clinical manifestations observed in the 


Ohio outbreak ■were similar to those described 
by Blatt and Shaw (10) and Cruickshank and 
Swyer (5). 

Zimmerman, Cooper, and Graber studied an 
epidemic of shigella infection in Korea in 1952 
(11). They found sulfadiazine therapy un- 
satisfactory. Chloramphenicol, terramycin, 
and aureomycin were found to be highly effec- 
tive, and streptomycin was intermediate. All 
13 types of shigellae that they isolated were 
found to be highly sensitive to chloramphenicol, 
terramycin, and aureomycin, but not sensitive 
to sulfadiazine and dihydrostreptomycin. In 
recent years, few sulfadiazine-sensitive shigel- 
lac have been isolated by the Ohio Department 
of Health laboratories. 

Thus, the expense of treating shigella infec- 
tions poses a special problem. In massive out- 
breaks in rural areas, where income may be low, 
it is often not possible to treat all patients 
with the most effective antibiotics. However, 
in the outbreaks described in this paper, all 
those who were ill recovered without apparent 
complications within a period of a few days, 
despite the fact that very few were given anti- 
biotic therapy. 

Summary 

An outbreak of gastroenteritis in a rural ele- 
mentary school in central Ohio in September 
1954 is described. From data collected concern- 
ing occurrence of illness, time of onset, con- 
sumption of a suspected meal, and results of 
fecal cultures, it appeared that the outbreak 
followed a mass exposure to Shigella sonnei 
at a school lunch. 

The first illness occurred 15 hours after the 
suspected meal. After this, the number of cases 
increased rapidly, and the peak of the outbreak 
occurred 27 to 28 hours after the meal. The 
median of the incubation periods was 32 hours, 
and the range was from 15 to 70 hours. 

For 241 of the 2S0 students and staff mem- 
bers of the school, the following findings were 
obtained: Of those who ate the suspected meal, 
71.5 percent became ill; of those who did not 
eat this meal, only 8.8 percent. From one fecal 
specimen taken within 8 days of the beginning 
of the outbreak, S. sonnei , type 1, was isolated 
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Ficure 2 Occurrence of secondary cases in household contacts of persons infected during the 
r 3 ' acute outbreak. 

Each block represents one case 
Preschool child 

• m 
• • 

V. School child 

• • 



cases liad their onset before the lunch was 

served. ... , , 

Neither of the two food handlers was ill, but 

both had cultures positive for S. sonnei , , type 1. 
It is possible that they became infected m the 
same manner as did the rest of the school popu- 
lation. However, it is conceivable that one oi 
them carried the organisms before the outbreak 
occurred and contaminated the foodstuffs 
served at the lunch on September 21. 

The last contact the children had with one 
another hi school during the outbreak was on 
the morning of September 23, approximately 
46 hours after the lunch on September H. 
There is a possibility that some of the late cases 
we re secondarily infected from the early ones. 
However, it is reasonable to explain the epi 
Luo curve ou the basis of a single source amt 

“ The^attadrrate of 77.8 percent, based on the 

pp of illness or the finding of S. sonnei. 
occurrence of iUnessO s tQ massiye exposure of 

type 1, 01 j schooL However, 39 per- 

^ S tho«e who were ill had negative cultures 
C ! i r 6 uer ent of those who had no clinical 

and 16.6 peice asymptomatic carriers, 

illness were shown to be y I idera ble 

It is reasonable to suppose that a 


number of asymptomatic cun^J»^ 
since only one culture was obtained dm B 
outbreak for each person. . 

Watt and Hardy found that , in t 
out clinical disease was rare in • ^ of 5 

it progressively increased I . . ° fairly 

vea P rs (3). Thereafter, it occurred £ ^ 
'uniform vote. For all age ^ 

convalescent or passive call ratios 

case was 9.1. They »*» “ ' W es .1 

were fairly uniform 01 manifest 

shigeUae. They concluded J comp arison to 
sources of infection are rare ^ 

hidden sources. In a . s nl } noDU i a tion, Hardy, 
tion in a closed mstitu 10n P . diat the ratio 
Shapiro, Chant, and f V* /"J ^ for 8. 
Of »n< to cl mica < 7:1, 
sonnei , xi.r, 111,111 

( In tlie present study, outbreak, 
live cultures 6 weeks after o subse- 

and these became negatij eon ^ Th 
quent samples within th ^ findings of 

findings are in kee P x “f . , 7 \ Of 106 pa- 

Watt, Hardy, and De ? L sis SO percent bad 
tients with proved slu= > symptoms sub- 

positive cultures after the acu 

. .. tt—IiIi BepofW 
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Survey of General Hospitals 
Accepting Mental Patients 


By BERNARD H. KROLL, B.A., and 


HYMAN GOLDSTEIN, Ph.D. 


\ TIRING the period from December 19M » 

) to May 1953, the National Institute of * 
sntal Health of the Public Health Service 
uducted a survey of the general hospitals 
e United States. The original p^poseof 
ie survey was to ascertain wluc 'x S enei ‘ 
itals accepted as inpatients persons with a . 
rimary diagnosis of suspected or actual me 
il illness in order to bring up to date the 
umber of general hospitals to be included 
lie census of mental patients. As a resu 
he survey, the number of hospitals eluded 
in the census of mental patients rose to 546 com 
pared with 157 prior to the survey. 

Data were also collected on type of patient 
accepted, hospital size, and the types of therapy 
available for each hospital offering lerapy. 

It is believed that presentation of data on t h 
types of therapy available at the time o ie 
survey "would be useful since such ata wou 
serve as a baseline for future studies o ie 
types of therapies available in genera 
tals. This is particularly so in the light ot 
the more recent developments in drug therapy, 
such as the use of reserpine, chlorpromazme, 
and other tranquilizing drugs, the growt i o 

Mr. Kroll is an analytical statistician. Hospital Re- 
ports and Records Unit, and Dr. Goldstein is c isf, 
Current Reports Section of the Biometrics ranc l ’ 
National Institute of Mental Health, Nationa 
stitutes of Health, Public Health Service. 


=■ sssritip— s 

States ot tl,o hospitals Teportmg md tea m 

dkating acceptance ol mento P m show . 

L J £ to distribution of tose 
ing in gieatei tie documentation 

hospitals are available (.see 

t u e 4 716 hospitals surveyed, 4," , 

olt percent! of the hospitals queried re- 
f Pcoortino was 100 percent complete 
ported. Repoitin f Columbia. 

£oI 40 States “ “^/hospitals had 

TopiSaSoi/ol 00 or 
About 21 percent of the hospitals with 
ace daBy reldent patient populations of 

^ 01 ° more accepted mental patients as con- 
50 oi moie i f t h e hospitals with 

trusted to about ipetcen populations 

average y is a significant 

iSLl h! tlm acceptance of mental patients 
between hospitals with average censuses of 

or more and those under 50. 

The types of patients accepted by the o4b 
’ l capitals reporting the acceptance of mentally 
: SiS the type of service offered are 

- shown in table 2. Of these 546 general hos- 
• . 5s dyg or 32.2 percent, routinely offei only 

;• diagnostic worfcup for patients admitted. This 

does not imply that occasional treatment may 
a’ not be given for a selected patient, but it does 
mean that the hospital acts as a diagnostic and 
screening center, and patients who are m need 
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from 50.7 percent of those who ate the suspected 
meal but from only 5.9 percent of those who did 
not eat it. Considering those persons who were 
ill or who had a positive fecal culture, the at- 
tack rate for all was 77.8 percent. Of the per- 
sons who were ill, 61 percent had positive fecal 
cultures; of those who were not ill, only 16.6 
percent were positive. 

Two food handlers gave positive fecal cul- 
tures, but they had no clinical illness. jSTo spe- 
cific food was implicated. 

Six weeks after the occurrence of the first case, 
when 234 fecal specimens were taken, only 5 
contained S. sonnei, type 1. 

Among 293 household contacts of 109 infected 
children, in 81 families, only 28 (9.5 percent) 
became ill with gastroenteritis within 6 weeks 
after the outbreak. Of these, 20 were children 
under 15 years of age. 

Other reports of shigella infection are dis- 
cussed briefly and compared with the Ohio 
outbreak. 
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Traineeships for Public Health Personnel 

Authorized by the Health Amendments Act of 1956 (P. L. 911) , the 
Public Health Service has appropriated $1 million to establish -a pro- 
gram of traineeships for graduate or specialized public health training 
of professional public health personnel for the fiscal year ending 
June 30, 1957. 

The funds will include necessary costs, such as living expenses, tui- 
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Survey of General Hospitals 
Accepting Mental Patients 

By BERNARD H. KROIL, B.A., and HYMAN GOLDSTEIN, Ph.D. 


D OBING the period from December 1951 
to May 1953, the National Institute of 
Mental Health of the Public Health Service 
conducted a. survey of tire general hospitals in 
the United States. The original purpose of 
the survey was to ascertain which general hos- 
pitals accepted as inpatients persons with a 
primary diagnosis of suspected or actual men- 
tal illness in order to bring up to date the 
number of general hospitals to be included in 
the census of mental patients. As a result of 
the survey, the number of hospitals included 
in the census of mental patients rose to 546 com- 
pared with 157 prior to the survey. 

Data were also collected on type of patient 
accepted, hospital size, and the types of therapy 
available for each hospital offering therapy. 
It is believed that presentation of data on the 
types of therapy available at the time of the 
survey would be useful since such data would 
serve as a baseline for future studies of the 
types of therapies available in general hospi- 
tals. This is particularly so in the light of 
the more recent developments in drug therapy, 
such as the use of reserpine, chlorpromazine, 
and other tranquilizing drugs, the growth of 


Mr. Kroll is an analytical statistician, Hospital Re- 
ports and Records Unit, and Dr. Goldstein is chief, 
urrent Reports Section of the Biometrics Branch, 
ational Institute of Mental Health, National In- 
stitutes of Health, Public Health Service. 


general hospital facilities for the mentally ill, 
and the increasing development of nonhospital 
treatment for the mentally ill. 

Some background on the distribution in the 
States of the hospitals reporting and those in- 
dicating acceptance of mental patients is pre- 
sented in table 1. Additional tabulations show- 
ing in greater detail the distribution of these 
hospitals are available (see documentation 
note). Of the 4,716 hospitals surveyed, 4,702, 
or 99.7 percent, of the hospitals queried re- 
ported. Reporting was 100 percent complete 
for 40 States and the District of Columbia. 
About 40 percent of the reporting hospitals had 
average daily resident populations of 50 or 
more. About 21 percent of the hospitals with 
average daily resident patient populations of 
50 or more accepted mental patients as con- 
trasted to about 6 percent of the hospitals with 
average daily resident patient populations 
under 50. It is clear that there is a significant 
difference in the acceptance of mental patients 
between hospitals with average censuses of 50 
or more and those under 50. 

The types of patients accepted by the 546 
hospitals reporting the acceptance of mentally 
ill patients and the type of service offered are 
shown in table 2. Of these 546 general hos- 
pitals, 176, or 32.2 percent, routinely offer only 
diagnostic workup for patients admitted. This 
does not imply that occasional treatment may 
not be given for a selected patient, but it does 
mean that the hospital acts as a diagnostic and 
screening center, and patients who are in need 
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Table 1. Replies received in the survey of general hospitals, by average daily resident patient 
populations: United States and each State, 1952 


United States and each State 


United States . 


Alabama 

Arizona 

Arkansas 

California 

Colorado 

Connecticut. 
Delaware 


District of Columbia. 

Florida 

Georgia 

Idaho 

Illinois 

Indiana 

Iowa 


Kansas 

Kentucky 

Louisiana 

Maine 

Marj'land 

Massachusetts. 
Michigan 


Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

Nevada 

New Hampshire- 


New Jersey 

New Mexico 

New York 

North Carolina. 
North Dakota.. 

Ohio 

Oklahoma 


Oregon — 

Pennsylvania.. 
Rhode Island- 
South Carolina 
South Dakota. 

Tennessee 

Texas 


Utah 

Vermont 

Virginia 

Washington... 
West Virginia. 

Wisconsin 

Wyoming 


61 

222 

12 

58 

44 

91 

435 

25 

22 

76 

96 

65 

136 

27 


16 

161 

8 

21 

9 

19 

60 

S 

8 

37 

36 

35 

58 


31 

2 

G 

4 

4 
19 

5 
5 
5 

10 

4 

11 

2 


14 
130 

6 

15 
5 

15 

41 

3 

3 

32 

26 

31 

47 

3 


45 

61 

4 

37 

35 

72 

375 

17 

14 

39 

60 

30 

7S 

22 


1 

1 

3 

23 


All hos- 
pitals 

Hospitals with 

average daily resident patient populations 

50 and over 

Under 50 

Total 

Accepting 

mentally 

Not ac- 
cepting 
mentally 
ill 

| Total 

1 Accepting 
I mentally 

Not ac- 
cepting 
mentally 
ill 

1 4, 702 

1,858 

386 

1,472 

2, S44 

160 

2, 6S4 

S3 

25 

6 

19 

64 

3 



61 

40 

12 

3 

9 

28 

2 

26 

64 

13 


13 

51 



254 

118 

25 

93 

136 

4 

132 

6S 

19 

4 

15 

49 

1 

48 

38 

30 

4 

26 

8 

1 

7 

10 

9 

1 

8 

1 


i 

13 

10 

4 

6 

3 

1 

o 

101 

32 

6 

26 

69 

3 

66 

102 

23 

5 

18 

79 

6 

73 

47 

7 

2 

5 

40 

3 

37 

219 

127 

21 

106 

92 

7 

85 

104 

47 

16 

31 

57 

6 

51 

112 

41 

11 

30 

71 

3 

68 

115 

31 

10 

21 

84 

4 

SO 

82 

27 

8 

19 

55 

2 

53 

103 

26 

6 

20 

77 


77 

43 

10 

2 

8 

33 

1 

32 

41 

27 

i 

26 

14 

1 

13 

128 

76 

17 

59 

52 

1 

51 

176 

75 

13 

62 

101 

5 

96 

163 

47 

14 

33 

116 

11 

105 

85 

11 

1 

10 

74 

6 

68 

107 

48 

15 

33 

59 

5 

54 

46 

10 

3 

7 

36 

3 

33 

94 

20 

7 

13 

74 

4 

70 

14 

2 

1 

1 

12 


12 

32 

14 

3 

11 

18 

1 

17 

90 

60 

11 

49 

30 

1 

29 

30 

4 


1 

26 

1 

25 

301 

197 

29 

168 

104 

6 

98 

129 

49 

5 

44 

80 

3 

77 

39 

14 

5 

9 

25 

2 

23 

158 

101 

14 

S7 

57 

2 

55 

95 

15 

3 

12 

SO 

4 

70 


42 

58 

1 

30 

34 

00 

352 

17 

14 

33 

57 

28 

66 

oo 


TenneTsee/a^n^Washhigton^i^mspftalsTach inVorida and CerngiafanA 5 hospitals 


following States: 1 each ^ 
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ible 2. 


* l nniients bv type of patient accepted and services 

— • - - .<■* u .« 



United States and 
each State 


Nonpsychotics only 


United States 

Alabama 

Arizona 

Arkansas 

California. 

Colorado 
Connecticut. 

Delaware 

District of Columbia 

Florida 
Georgia. 

Idaho 
Illinois 
Indiana. 

Iowa 

Kansas 
Kentucky 
Louisiana 
Maine 
Maryland. 

Massachusetts 
Michigan 

Minnesota 
Mississippi. 

Missouri 
Montana 
Nebraska 
Nevada. 

New Hampshire 

New Jersey. 

New Mexico 
New York 
North Carolina 
North Dakota 
Ohio 

Oklahoma 

Oregon 
Pennsylvania 
Rhode Island 
South Carolina 
South Dakota 
Tennessee 
Texas 

Utah 
Vermont 

Virginia 

Washington _ _ 

West Virginia 
Wisconsin 
Wyoming 


2 

n 


2 

5 



5 


2 




I 


' 2 

9 


7 ! 

! 9 


S 

15 


4 

2 


2 

14 


4 

2 

— 

1 

8 

1 


~T 




1 

3 

1 

3 
1 
1 
1 
7 
2 

2 

1 

4 



Diag- 

Diag- 


nostic 

nosis 

Total 

workup 

only 

and 

treat- 

ment 

101 

38 

63 

2 

1 

1 

1 

1 

2 

I 

I 




1 

1 


1 



1 

1 


1 


1 

2 

I 

1 

2 

1 

1 

_ 

7 

1 2 



2 

"i 

*2 

1 


8 

1 

2 

6 

1 

1 

1 

x 



i 

3 

1 

9 

i 

i 

i 

2 

§ 
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Table 3. Number of hospitals accepting mental patients and offering treatment, by type of treat- 

menf offered: United States and each State, 7952 


United States and 
each State 

All 

hospi- 
tals 1 

Psycho- 

therapy' 

Insu- 

lin 

Electro- 

therapy 

Metra 
zol or 
other 
shock 

Psycho- 

surgery 

Drug 

Fever 

' Occupa- 
tional 

- Physio- 
therapy 

- All 
■ other 

United States 

372 

305 

237 

274 

68 

124 

264 

130 

143 

203 

47 

Alabama 

Arizona 

6 

3 

6 

2 



2 

1 

2 

■1 

Ml 

Hp 

m 


Arkansas 

California 

12 

12 

Ri 

iiifii 

mil 


s 





Colorado.. . 

4 

3 


SI 

o 


3 

Connecticut 





* 






5 

5 

"V 



2 


i 




Delaware 



kI 

VM 








District of Columbia. 
Florida 

4 

7 

3 

6 

i 

6 

3 

6 

■ 

m 

H 

2 

2 

4 

1 


H 

Georgia __ 

s 

7 

6 

i 

EKS 

3 

Idaho . __ 

2 

1 








Illinois _ __ 

23 

18 

14 

19 

4 

8 

4 

16 i 
0 1 

10 

8 

3 

11 

ft 

14 

8 

0 

4 

3 

Indiana 

H 

9 

HQ 

10 

1 

Iowa 

8 

8 


7 

3 

3 

4 

3 

Kansas 

12 

10 

M 

6 

4 

4 

m 

5 

6 

3 


9 

Kentucky 

6 

4 

4 

5 

1 

4 

5 

2 


9 

Louisiana 

6 

5 

5 

6 



5 

4 

9 


1 

Maine ■ 











Maryland . _ 

2 

2 




i 


immw 




Massachusetts. 

14 

12 


9 

■ 

3 i 




9 


Michigan 

10 

i 9 


9 

2 

3 



4 

6 

3 

Minnesota 

17 

14 


11 

i 

8 

15 


a 

13 

3 

Mississippi 

2 

2 


2 


1 


""■El 


Missouri 

16 

14 

11 

14 

4 

8 



8 

II 

2 


2 

2 

1 

1 

1 

1 


liHra 



Nebraska 

9 

6 


4 

1 

2 


i 

5 

3 

2 


1 

1 


1 

1 

i 

1 

i 


1 

i 


2 

1 




1 



SIIKb 













7 

5 

5 

4 

2 

3 

6 






1 

1 







H8| 

i 



23 

20 

13 

19 

2 

8 

15 

5 

13 

6 

5 


4 

3 

3 

3 

2 

1 

4 


i 

2 

1 


2 



2 



9 






15 

14 

11 

14 

2 

5 

12 

6 

6 


3 


5 

3 

3 

3 

2 

1 

2 

2 


1 



2 

1 

1 

2 


1 

i 

1 

1 

1 

1 


30 

28 

17 

25 


12 

23 

15 

14 

21 

4 

Rhode Island 

2 

6 

1 

4 

1 

5 

2 

5 


3 

5 

1 

2 

1 

1 . 

2 . 


South Dakota 

i 

7 

1 

5 

1 

4 

1 . 
6 

ill 

pin 

i . 
4 

1 

1 

2 

9 

1 . 
3 . 

i 


32 

25 

26 

23 

9 


26 

K 1 H fl 




5 

3 

6 

4 

3 

5 

5 

3 


-K 

4 


2 

5 . 


Utah 

5 

3 

7 



1 - 



o 


Vermont 

4 

H 

BJ 

6 

2 

1 

1 

2 

0 

3 

3 

Washington — 

7 

3 

13 

4 

1 

11 

2 

4 

1 

6 



0 

1 

i 

i . 


West Virginia. — 

Wisconsin 

8 

7 


2 

1 

7 

2 

2 

1 . 

6 

9 . 
1 . 

. - - - • 

Wyoming — — 



i 











i Individual data will not add to the “All hospitals” totals since hospitals offer more than one type of therapy 
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of treatment are usually referred to other hos- 
pitals after diagnosis. The remaining G7.8 per- 
cent of the hospitals indicate that treatment 
as well as diagnostic services are offered. Again 
this does not imply that every patient admitted 
would be offered treatment, but treatment would 
be available if it were deemed advisable. A 
total of 445 hospitals, or S1.5 percent of all 
hospitals accepting mental patients, accept psy- 
chotic patients as well as other types. Of those, 
00.5 percent offer treatment and the remaining 
30.G percent offer diagnosis only. The remain- 
ing 101 hospitals do not accept psychotic pa- 
tients but will accept other types ; 62.4 percent 
of these hospitals offer treatment, and 37.6 per- 
cent do not. 

However, hospitals offer varied treatment 
programs. Of the nine major therapy groups 
on which data were collected, very few hospitals 
offered all types. Even if all types were avail- 
able, the use of these therapies would be selec- 
tive and would vary depending upon the patient 
and the alternative therapies available. 

Psychotherapy is the most widely used type 
of therapy (table 3) ; 305 or 82.0 percent of the 
372 hospitals reporting treatment facilities of- 
fered psychotherapy, individual or group (57 
hospitals offered group psychotherapy but 301 
hospitals offered individual psychotherapy). 

The next two highest groups are electrother- 
apy and drug therapy with 73.7 and 71.0 per- 
cent of all hospitals offering these therapies 
among others. The remaining therapies in 
decreasing order of availability percentagewise 
were as follows: insulin 63.7; physiotherapy 
54.6 ; occupational therapy 38.4 ; fever therapy 
34.9; psychosurgery 33.3; metrazol and other 
shock therapy 18.3 ; all other therapies 12.6. 

Summary 

A survey was made of the 4,716 general hos- 
pitals known to be in operation in the United 
States during the period of 1952-1953. More 


than 99 percent of the hospitals queried replied. 
Forty percent of these hospitals had average 
daily resident patient populations of 50 or more. 
A significantly greater proportion of hospitals 
with average daily resident patient populations 
of 50 or more accept mental patients than those 
with populations under 50. 

Of the 4,702 hospitals, 546, or 11.6 percent, 
accept patients with a suspected or actual pri- 
mary diagnosis of mental illness. Of these hos- 
pitals, 67.8 percent offer treatment as well as 
diagnosis ; the remaining 32.2 percent offer di- 
agnosis only. 

Psychotherapy is reported the most widely 
used therapy, with electrotherapy and drug 
therapy following closely. 

DOCUMENTATION NOTE 

Additional tabulations of data from this survey 
have been deposited as document No. 4060, American 
Documentation Institute, Auxiliary Publications Proj- 
ect, Photoduplication Service, Library of Congress, 
Washington 25, D. C. A photoprint copy may be ob- 
tained by remitting $2.50 ; a 35 mm. microfilm copy, 
by remitting $1.75. Advance payment is required. 
Write checks or money orders payable to Chief, Photo- 
duplication Service, Library of Congress. 

The tabulations cover the following subjects : 

1. Distribution of hospitals reporting acceptance of 
mentally ill patients by average daily number of all 
patients resident in hospital during year and average 
daily number of mental patients in residence during the 
year : United States, 1952. 

2. General hospitals accepting mental patients and 
offering diagnostic workup only by type of service 
and average daily resident patient population of hos- 
pital: United States and each State, 1952. 

3. General hospitals accepting mental patients and 
offering treatment by type of service and average daily 
resident patient population of hospital : United States, 
1952. 

4. Number of hospitals offering treatment for certain 
detailed therapies : United States and each State, 
1952. 

5. Percent of hospitals offering a given therapy of all 
hospitals offering treatment : United States and each 
State, 1952. 
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Addressed originally to the County, City, and District Health Officers 
Association of Neiv York State, this speech on performance budgeting 
in experimental installations merits the attention of all health 
administrators. 


Performance Budgeting 

for the 

Health Department 

By DANIEL KLEPAK, M.P.A. 


T HE DISTINCTION- between program 
budgeting and performance budgeting to 
me is more than a question of semantics. In 
my opinion, program budgeting connotes the 
gathering of costs by program, that is, so 
much to inoculate children with poliomyelitis 
vaccine, so much for clinics, so much for 
nursing services. If you can separate your 
costs into clearly discernible programs, then 
you have program budgeting. Performance 
budgeting, however, goes further than that. 
Performance budgeting is the relating of pro- 
gram costs to workload information. If you 
know the total cost for inoculating children 
with the vaccine, you have program budgeting. 
If you know how much it costs to inoculate each 
child, then you have performance budgeting. 

Performance budgeting, as a concept, is not 
new. For many years various governmental 
jurisdictions — and most large business corpora- 
tions — have financed their activities in relation 


Mr. Klepak, associate budget examiner. New York 
State Division of the Budget, was formerly hospital 
consultant, Neio York State Commission on Fiscal 
Affairs of State Government, and chief of local as- 
sistance, New York Slate Department of Health. 


to services rendered rather than according to 
tilings to be purchased. One of the earliest 
installations — and still highly successful— is 
the system used by the Tennessee Valley 
Authority. 

Performance budgeting received the greatest 
impetus in government when the Hoover Com- 
mission recommended its use throughout the 
Federal Government. Herbert Hoover is per- 
sonally credited with devising the name of a 
budgeting system which concentrated on ends 
to be achieved by government rather than on 
means to be employed. 

To make the concept of performance budget- 
ing a little clearer as we go along, let’s look at 
some of the budget tables which I worked up, 
strictly on an experimental basis, for the Rens- 
selaer County (N. V.) Department of Health. 

Some of these breakdowns you might con- 
sider out of keeping with the recommended 
organization of public health practice, but, if 
you have good organization in your health de- 
partment, your performance budget will 
mirror it. 

The Line-Item Budget 

A budget for Rensselaer County Health De- 
partment as it might look spread out in pio- 
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gram style is pictured in exhibit 1. The objects 
of expenditure on the loft and the total amount 
in the last column on the right follow tradi- 
tional budget form. The account categories 
are the standard categories used by comities 
in New York State, 

The traditional budget shows what you pur- 
chase for your money, that is, the services of 
so many physicians, so many typists, and so 
many other types of personnel; so much for 
pencils, so much for laboratory supplies, so 
much for X-ray supplies, so much for fuel, and 
so on. It does not tell you what you do with 
your money. It doesn’t speak in terms of 
services. 

When an administrator plans a program, he 
must think about how he’s going to immunize 
children or how he’s going to run a tuberculosis 
hospital, not about how many typewriters, pen- 


cils, and staples he will have to buy, how much 
X-ray film his clinics will need, how many 
bandages and plasters his nurses will apply, or 
how much fuel, light, and electricity his depart- 
ment will use. Unless he thinks in terms of 
services, his frame of reference is completely 
artificial and strait- jacketing. 

The traditional budget gives very little indi- 
cation of what a department or bureau expects 
to accomplish during the year. The tyranny 
of the line-item type of budget causes depart- 
ment heads to continue to think in terms of the 
tools they must use rather than of the pro- 
grams they must plan and manage. 

A Planning Cycle 

Performance budgeting is nothing more than 
a good financial tool. It is not a panacea ; it is 


Exhibit 1. Distribution of costs for 1955 


Objects of expenditure 

Cost centers 

Code and account 

Nursing 

Clinics 

Sanita- 

tion 

Labora- 

tory 

Social 

service 

Mainte- 

nance 

Adminis- 

tration 

Totals 

100 Personal service: 

Salaries 

882, 242 

$18, 078 

$42, 665 
994 

$37, 840 
200 

$8, 000 

$7, 250 

$46, 720 
500 

$242, 795 

1, 694 

2, 295 
1. 800 

23. 688 
5, 599 

8, 981 
1, 922 
1, 358 

3, 600 
1, 500 
1, 256 
1, 703 
1, 500 

400 
1, 500 

1, 300 

850 

2, 250 

2, 355 
13, 745 
2, 750 
1, 984 
100 

2,899 

Temporary service,. 

Professional fees 


2, 295 



Board of health _ 






1, 800 
4, 380 
1,039 

870 
1, 922 

oortr™ Retirement contributions. 
enn 0,10 r, Workmen's compensation. 
* uu Equipment: 

Automobiles. _ 

8, 635 
2, 105 

5, 4S5 

1, 689 
402 

290 

4, 027 
949 

2, 336 

3, 537 
765 

750 

178 

670 

161 

Office equipment. 




„ Technical equipment 


283 

75 

1, 000 

3, 600 



30u Supplies and materials: 

Laboratory supplies 





Office supplies.. 






1, 500 

Clinic supplies. . 


1, 256 
1, 703 





X-ray supplies. _ 







Maintenance supplies. 





1, 500 


Books and periodi cals 






400 

Fueloil.... 






1, 500 

, n Printing 




800 


500 

^ Other expenses: 

Light 





850 
2, 250 

Kent 







travel (excluding auto 
expense)... 






2, 355 

1, 335 

2, 750 

1, 984 

Auto expense. 

8, 420 

447 

3, 543 




Telephone 




lnserviee training 







Laundry... 




100 



•Miscellaneous and post- 
age 






2,899 

Totals. . 







$106,887 

$26, 443 

• S54,5S9 

1 $47,842 

$8, 928 

$14, 181 


$329, 824 

~ 


Before distribution of laboratory costs. 
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not a pushbutton system. With performance 
budgeting, you will still need professional 
opinion and administrative judgment to run 
the department, but this approach to budgeting 
and to planning will help you see where to di- 
rect your energies. 

In exhibit 2 we see the various cost centers, 
or activities or programs, of the Rensselaer 
County Department of Health and the work 
units that might be used to measure them quan- 
titatively. In performance budgeting, we try 
to determine measures for what is being done 
in any of the health department’s programs. 
Here we are talking about measuring services 
quantitatively and evaluating them quantita- 
tively, not qualitatively. 

We don’t try to measure every type of work. 
For example, the multifarious activities of an 
administrator of a county health department 
are, in my opinion, either unmeasurable, or they 
would take so much effort to measure that you 
would get little return for your effort. 

Nor do we measure social service in a county 
health department where it may be a very small 
operation. However, in a large mental hospital 
such as the Hudson River State Hospital at 


Exhibit 2. Cost centers and units of 
measurable work 


Code and cost center 

Work unit 


Visit. 

Clinic session. 

/Inspection. 

X Weighted inspection. 1 
/Test. 

/Weighted specimen point. 2 
None. 3 

None. 3 

None. 3 

02 Clinics 

03 Sanitation 







1 All inspections classified and weighted according to 
personnel time spent on each type of inspection 

2 New York State Association of Public Health Lab- 
oratories has recommended adoption of a uniform 
weighting system for all public health laboratory pro- 
cedures Because all local laboratories will probably 
adopt it for reporting purposes and the recommended 
standards are reasonably related to activities at Rens- 
selaer County Laboratory, the system has been 

ttd *°fiSe does not mean that no measurable units exist 
hut rather that incurred costs are so relatively fixed 
that no useful planning or control purpose would be 

units ofVorfe would be uneconomical compared with 
possible benefits to be gained. 


Poughkeepsie, H. Y., where the State has been 
installing a performance budget system, social 
service is a large activity, costing approxi- 
mately $100,000. There we measure social serv- 
ice by a yardstick or work unit called a con- 
tact, either with a patient or his relatives or 
his prospective employers. 

With exhibit 3 we introduce a new concept 
to budgeting. Here we have analyzed fixed and 
variable costs for the county’s nursing program. 
If we had taken 1,000 nursing visits, let’s say, 
and divided them into the total cost of a $5,000 
nursing program, we would have obtained a 
unit cost of $5.00 for each visit. But that, we 
feel, is an erroneous way of thinking. Costs 
have different properties. Some costs are fixed. 
Others are variable. 

In a tuberculosis hospital, for example, the 
cost of food increases with every additional pa- 
tient fed. Food is clearly a variable cost. It 
increases and decreases with the number of hos- 
pital patients. But the salary of a dietitian 
and the salary of the head of the hospital are 
truly fixed or overhead costs. Since those costs 
remain constant regardless of the number of 
people cared for in a hospital, or the number 
of people visited in a nursing program, we 
discriminate, in our budgeting system, between 
variable and fixed costs. 

If your nurses were making 1 0,000 visits a 
year, and you were to decrease the number of 
visits by one-half, to 5,000, you could not get 
along on half your prior appropriation. Only 
those costs which vary with workload could be 
decreased. Similarly, if you enlarged the scope 


Exhibit 3. Breakdown of fixed and variable 
costs: nursing costs 


Code and item 

V ariable 

Fixed 

100 Personal service: 

Director of nursing 

Supervising nurses (2) 

Public health nurses (17) — 

X 

X 

x(2) | 

X J 

X 1 

X 

Stenographers (3) 

fllprlc 

Mi) 

200 Equipment: 

X 

300 Supplies and materials 

400 Other expense: 

Automobile expense 

X j 

X 
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of your program, you would not need an in- 
crease in funds in proportion to the size of tlie 
increased workload. Your fixed costs would 
remain relatively' constant. 


Exhibits 4 and 5 show the 1955 workloads 
for Rensselaer County’s nursing program and 
the clinic program as they looked in December 
1954. 


Exhibit 4. Nursing visits forecast for 1955 


Type of visit 

Number of visits in — 

Forecast for 1955 

1952 

1953 

1954 1 

18PHN’s 2 

24 PHN’s 


2, 550 
S, 581 

0, 781 

2, 692 
4, 909 

1, 90S 
276 

1, 683 

5, 095 
3, 696 
3, 191 
3, 632 
1,209 
355 

1, 865 

5, 424 

2, 919 

3, 341 

2, 046 
1,275 

197 

2, 750 

6, 550 

4, 400 
1,000 
1,200 
' 1, 200 
215 

6, 000 
12, 000 
4, 400 
1,000 
1, 200 
1, 750 
215 


Other neuromuscular skeletal disorders -- 


27, 763 

18, 861 

17, 077 

17, 315 

26, 565 


‘ Fourth quarter of 1954 is estimated. . t column shows visits expected with increase in staff. 

5 Staff of 18 public health nurses is basis for forecast, next column 

3 Includes tuberculosis. 


Exhibit 5. Clinic workload forecast for 1955 


Type of clinic 


Number of clinics per quarter 

1955 

1st 

30 

4 

24 

60 

12 

165 

2d 

3d 

4th 


138 

16 

96 

240 

58 

660 

36 

4 

24 

60 

22 

165 

36 

4 

24 

60 

12 

165 

36 

4 

24 

60 

12 

165 







1, 20S 

295 

311 

301 

301 

Exhibit 6. Standard cost data for nursing program, 1955 

— i 


Code and account 

Variable costs 

Annual 
fixed costs 

Work unit 

Unit cost 

100 Personal service: 


$4. 23 
. 45 
. 11 

. 30 

. 46 

$9, 000 
843 
200 

290 

455 



_ Visit 

200 Equipment: 

400 Other expenses: 


. Visit 


_ Visit 

$5. 55 

$10,788 
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Exhibit 7. Standard cost data for clinics, 1955 


Code and account 

Variable costs 

Annual 
fixed costs 

Work unit 

Unit cost 

100 Personal service: 

Salaries . 


Si 1. 24 
1.90 
1. 05 
.25 

.24 

84, 500 

Professional fees 


290-628 R etirement contributions __ 


421 

100 

290-630 Workmen’s compensation 


200 Equipment: 

Automobiles __ 

Clinic 

Technical equipment . _ 


28 3 

300 Supplies and materials: 

Clinic supplies 


1. 04 
1.41 

.37 

X-ray supplies 

Clinic _ _ 


•100 Other expenses: 

Automobile expenses _ . 



Variable cost per unit 



$17. 50 

So, 304 

Total fixed costs 





- -[ 


Performance budgeting almost forces the 
program supervisor 1 to go through a complete 
planning cycle. He must j udge how much work 
lie expects his program will accomplish, what 
kind of work it will be, and how it will be done. 
Without such planning, there is little basis for 
forecasting costs or later for comparing planned 
operations with actual operations. 

Three exhibits — 6, 7, and 8— demonstrate 
the standard costs of a nursing visit, clinic ses- 
sion, and sanitary inspection. 

In exhibit 6 we have taken all the costs that 


were generated by the nursing program, ob- 
tained unit costs on a visit basis for those vari- 
able costs described previously, and found that 
a nursing visit costs $5.55 in Rensselaer County. 
In addition, there are fixed costs of $10,78S for 
the year 1955. 

A standard cost does not reflect what ideally 
a nursing visit or sanitary inspection should be 
in Rensselaer County. It simply reflects what 
is true at that time. In late 1951 it cost the 
county $8.65 to make a sanitary inspection. 

The fact that unit costs differ is simply an 


Exhibit 8. Standard cost data for sanitation activities, 1955 


Code and account 

Variable costs 

Annual 

Work unit 

Unit cost. 

fised costs 

100 

Personal service: 

Inspection 

$5. 39 
. W 
.51 

$11, 160 

200-62S 

Temporary services. _ ! 

Inspection 

Inspection 

1 , oio 
248 


Inspection - — 

’ 13 1 

290-630 

200 

WorkfflGB s - - — - — -- — - -- 

Equipment:^ 

1 i 

Inspection j 

. 35 

290 



. -1 

| 


300 

400 

Supplies and materials - 

Other expenses: 

Inspection 

; .53 

445 


Automobile expense — --- 

Distribution: 

Inspection 

1.5S 



Laboratory service — " — * 

Inspection 

s&oij 



V ana ule cost* pei umu — — - 

1 

$13, 264 
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Exhibit 9. Operating budget for calendar year 1955 


■ 

Cost center 

Variable costs 

Fixed 

costs 

Total 

costs 

Forecast work units 

| 

Allowance 
per unit 

Total 

Nursing - - 

17,315 visits 

85. 55 
17. 50 
8. 65 

$96, 099 
21, 139 
50, 568 

$10, 788 
5, 304 
13, 264 

$106, 887 
26, 443 
68, 832 

Clinics 1 

1.20S clinics 

Sanitation. 

Laboratory: 

Gross budget 

Distribution to sanitation 

5,8*15 inspections 

*10,000 tests 

— 13,000 tests 

. 711 
(. 711) 

28, 440 
-9, 243 

19, 402 

47, 842 
-9, 243 

Net budget . 



27,000 tests 

. 711 

19, 197 

19, 402 

8, 928 
14, 181 
70, 954 

38, 599 
8, 928 
14, 181 
70, 954 

Social service 


Maintenance. . 




Administration- 

1 




Totals 



■if 



MB 

$142. 821 

$329, 824 




1 1 


index of a different type of operation or a more 
efficient operation. You cannot say that be- 
cause one standard cost is less than another it 
is therefore better. Costs simply reflect the 
fact that one service is different from another. 
If the services are supposed to be substantially 
the same, then there should be administrative 
and professional scrutiny to determine what 
the difference means. It might mean better 
service, or it might mean inefficiency, but its 
meaning, whatever it is, cannot be determined 
from the budget. Performance budgeting 


spotlights the problem. For its solution, you 
still need trained professional and technical 
personnel. 

Under performance budgeting, the operating 
budget for a calendar year might appear as tab- 
ulated in exhibit 9. Here, instead of listing 
needs for fuel, pencils, and salaries, you budget 
as you normally plan your program. The table 
illustrates a budget for various programs : how 
much work the Eensselaer County Health De- 
partment expected to do in 1955, how much each 
work unit would cost, the total variable cost, 


Selected References 


Readers wishing further enlightenment on the ap- 
plication of performance budgeting to health de- 
partment accounting systems are referred to the 
0 lowing articles which Mr. Klepak has written: 

* F’erformance Budgeting for Hospitals and 
ealth Departments (published by Municipal 
•nance Officers Association of the United States 
and Canada, Accounting Publication Series No. 
U-6, Chicago, June 1956). 

Financial Tools for Effective Hospital Adminis- 
tration (Hilleboe and James, co-authors; published 
A ^* OS ^l fc, l s ' Journal of the American Hospital 
ssociation; part 1 in April 16, 1956, issue, pp. 
~51, 55, and part 2 in May 1, 1956, issue, 
PP. 36-40). 

Fiscal Research in Public Health (Hilleboe and 
James, co-authors,- published in Journal of the 


American Public Health Association, July 1955, 
pp. 906-914). 

• Program Accounting Test of the Rensselaer 
County (N. Y.) Department of Health (published 
by the Temporary New York State Commission on 
the Fiscal Affairs of State Government, Albany, 
N. Y„ 1955). 

Other useful information on performance budgets 
may be found in "Performance Budgeting and Unit 
Cost Accounting for Governmental Units," another 
publication of the Municipal Finance Officers As- 
sociation (Accounting Publication Series No. 11-2, 
Chicago, 1954) and in "Performance Budgeting: 
Selected References," a bibliography prepared by 
the United States Bureau of the Budget Library 
and issued in 1 951 . 
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Exhibit 10. Tuberculosis hospital summary perforator 


Cost center or department 
of the hospital 


Outpatient department 

Inpatient care: 

IVard service 

Ancillary professional ser- 
vice. 

Surgery 

Laboratory 

X-ray 

Food service 

Laundry 

Housekeeping 

Maintenance 

Power plant 

Administration 

Totals 


Budget 


Difference 

between 

amounts 

Actual 

budgeted 

estimate 

cash ex- 

and spent 

i 

penditures 

(col. 1 — 
col. 2) 

<v 

(2) 

(3) 

563, 431 

S64, 174 

-S743 


Workload 


Planned 

Actual 

(4) 

(5) 

7,500 exams.. 

8,492 exams 


310, 326 
40, 335 


283, 793 
45, 302 


26, 533 
— 5, 057 


91,250 patient-days. _ 


88,782 patient-days.. 


103, 819 
37, 797 
22, 963 
212, 820 
40, 123 
112, 925 
107, 216 
76, 678 
125, 357 


SI, 253, 790 


96, 723 

7, 096 

37, 786 

11 

25, 781 

-2, 818 

205, 054 

7, 766 

40, 112 

11 

105, 666 

7,259 

105, 757 

1, 459 

74, 917 

1, 761 

121, 350 

3, 998 

SI, 200, 514 

847, 276 


225 major operations. 

35,000 tests 

3,350 X-ray exams 

282,052 meals 

418,600 pounds 


197 major operations. 

37,152 tests. 

3,439 X-ray exams... 

267,774 meals 

407,280 pounds 


the fixed or overhead cost, and the total amount 
to be requested. 

A performance budgeting system is coupled 
with a statistical and financial reporting sys- 
tem. No accounting or budgetary system is 
worth anything unless it provides useful infor- 
mation to management. 

Values for Administralion 

An attempt to show the complete operations 
of a hospital over a year may be seen in exhibit 
10. The hospital is Home Folks Tuberculosis 
Hospital, Oneonta, N. Y., where our division 
has also set up an experimental performance 
budget. 

Actually, you can’t show in one summary 
table, or on one piece of paper, the complete 
operations of a large organization and make 
them definitive and of great value. You would 
require more than that for an actual reporting 
system. The sample table is simply intended 
to illustrate the type of information you can 
get from performance budgeting. It will show 
the areas needing further scrutiny. 


On the left, in column 1, we note that the out- 
patient department is authorized to spend $63,- 
431. It actually spent $64,174. By subtracting 
column 2 from column 1 we see that the differ- 
ence is $743. That’s as far as we go in tra- 
ditional budgeting systems. But this type of 
summary report goes further. It shows how 
much work you said you were going to do. 

The hospital planned 7,500 outpatient exam- 
inations, but the actual workload was almost 
1,000 more. Therefore, by projecting the 
amount of work planned and the amount of 
work actually done in terms of the unit cost 
for a single outpatient examination, we show 
the planned cost in column 8 and the actual 
cost in column 9. Column 10 indicates that the 
hospital should have been able to spend $6,211 
more than budgeted for outpatient work because 
it performed approximately 1,000 more exami- 
nations than forecast. Therefore, column 11 
shows the net result is not failure to live within 
the budget by $743 but actually a net savings 
of $5,468 because in fact the outpatient depart- 
ment did $6,211 worth of additional work for 
only $743. 
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report for the iiscal year ended March 31. 1955 


report lor me usw* 

Standard unit 
cost (variable) 

Workload expressed in 
terms of cost (workload X 
unit cost) 

Savings or 
overspend- 
ing caused 
by changes 
in workload 
(eol. 9- 
col. S) 

(10) 

Savings or 
overspend- 
ing beyond 
workload 

Cost center or department 
of the hospital 

Original 

work 

units 

(0) 

Expressed 
in patient- 
days 

(7) 

Planned (eol. 
IX eol. 6) 

(8) 

Actual (col. 
5Xcol. 6) 

(9) 

ments (eol. 
3+col. 10) 

(ID 


SO. 26 

2. 69 


$46, 951 

$53, 162 

$6,211 

$5, 468 

Outpatient department. 
Inpatient care: 

S2. 69 

245, 652 

239,010 ' 

-6,642 

19, 891 
— 5, 057 

Ward service. 

Ancillary professional ser- 
vice. 

206. 05 
.40 

1. 11 
.54 
.07 

. 51 
. 10 
. 04 
1. 84 
. 34 

46, 362 
14, 173 
3,714 
168, 010 
31, 048 

40, 592 
15, 044 
3, S12 
145, 348 
30, 208 

-5, 770 
871 
98 

-22, 662 
-840 

1, 326 
882 
-2,720 
- 14, 896 
-829 
7, 259 
1, 459 
1,761 
; 3, 998 

Surgery. 

Laboratory. 

X-ray. 

Food service. 

Laundry. 

Housekeeping. 

Maintenance. 

Power plant. 

Ad ministrati o n . 

Totals. 


.j S5. 58 

$555, 010 

j $527, 176 

— $28, 734 

$18, 542 


Administrators of health programs undoubt- 
edly are interested in the direct uses of the 
performance budget. Here, we simply itemize 
some of them. 

For Expenditure Control 
Continuous cost consciousness is developed at 
all levels. Variances from budget show up 
currently. 

“Responsibility accounting” concept places 
responsibility for cost as well as program con- 
trol on operating supervisors. 

Fixed-variable concept points up how costs 
should relate to workload. 

Use of standard costs encourages the setting 
of stall performance standards. 

Planned and actual workload and costs aie 
compared and analyzed currently. 

High-cost operations are spotlighted for 
study on an administrative management basis. 

For Budgeting 

Data are available for policy decisions; foi 
example, evaluation of boarding care as com- 
pared with institutional care. 


Costs may be compared among units or insti- 
utions and private agencies, for example, pri- 
vate laundry service as compared with mstitu- 
ion laundry service, or production of vaccines 
; n commercial laboratory as compared with 
public laboratory. 

‘ Costs are related to accomplishments and ob- 
jectives so that evaluation of use of funds is 

facilitated. , , 

Standards, once they are developed, can be 

examined throughout the year. Once accepted, 
the budget process becomes one of making de- 
cisions as to extent of the program, for example, 
the number of patients to be hospitalized or 
the miles of road to be constructed. In this way , 
it is possible to even the budget examination 
process so as to reduce or eliminate the peak 

i. n.irlrrot mnkinp - . 


For Presentation 

You can tell at a glance the cost of a program 
or activity and, in many cases, the cost of each 

unit. . 

The budget becomes more informative and 

understandable. 
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Insecticide Resistance 
Of A. quadrimaculatus 
In Bolivar County, Miss. 

By Willis Mathis, B.S., H. F. Schoof, Ph.D., 
Kenneth D. Quarterman, B.S., and 

Richard W. Fay, Ph.D 

The data, represent the first detection of resist- 
ance in Anopheles quo/lrirrmculatus to chlori- 
nated hydrocarbon insecticides and initial es- 
tablishment of anopheline resistance to dieldrin. 

• • • 

D ESPITE the -Widespread use of DDT re- 
sidual applications for the eradication of 
malaria in the southeastern United States dur- 
ing the period 1946 to 1950, there has been no in- 
dication that Anopheles quadrimaculatus (Say) 
has developed resistance to this compound, 
Kruse and associates ( 1 ) reported that A. quad- 
rimaculatus became less susceptible to larvicidal 
treatments of DDT in the Tennessee Valley Au- 
thority malaria control program, but later 
studies ( 2 ) indicated that factors other than 
resistance -were responsible for the apparent 
lack of effectiveness of the control operations. 

However, field studies in Bolivar County, 
Miss., now demonstrate that, while A. quadrima- 
culatus in that area is still susceptible to DDT, 
it is highly resistant to dieldrin, BHC, and 
chlordane. 


The authors are all with the Communicable Disease 
Center of the Public Health Service. They are sta- 
tioned in Savannah , Ga., ivith the Technical Develop- 
ment Laboratories inhere Mr. Quarlerman is chief. 
Mr. Mathis and Dr. Fay are entomologists, and Dr. 
Schoof is chief of the Biology Section. 


The first indication of resistance in this 
species was noted in field tests, employing the 
method of Pay and associates (3). In these 
tests an average 24-hour mortality of 15 percent 
was obtained when 62 adult mosquitoes (3 repli- 
cate tests) were exposed to paper treated by 
immersion in a 0.25 percent dieldrin-xylene 
solution. 

To substantiate tins apparent loss of suscep- 
tibility to dieldrin, further tests were conducted 
with paper treated by immersion in 0.25 percent 
and in 1.0 percent dieldrin solutions. DDT- 
treated surfaces also were assayed. The female 
mosquitoes used were collected from natural 
resting places at five widely separated locations 
in Bolivar County during June and July 1955 
and held overnight with food and water before 
their exposure to chemical residues. The re- 
sults of these tests clearly indicated that *4. 
quadnmaculatus was highly resistant to diel- 
drin residues although quite susceptible to de- 
posits of DDT (table 1) . 

Since the dosage of the toxicants per square 
foot was unknown in the foregoing tests, addi- 
tional tests were run using the technique of Fay 
and associates (/) in wlfich plywood panels 
were treated with known dosages of the toxi- 
cant. Four chemicals were evaluated: DDT 
at 200 mg./sq. ft., dieldrin at 25, 50, 100, and 
200 mg./sq. ft., BHC at 50 mg./sq. ft., and 
chlordane at 100 mg./sq. ft. The exposure 
period was 30 minutes, except for the DDT 
tests in which 30-, 60-, and 120-minute periods 
were employed. 

To compare the susceptibility of the Bolivar 
County A. quadrimaculatus with that of non- 
resistant A. quadnmaculatus , parallel tests were 
conducted at the Public Health Sendee Techni- 
cal Development Laboratories, Savannah, Ga., 
with a laboratory-reared strain (TDL). The 
adult mosquitoes of the TDL strain were proc- 
essed in the same manner as the Bolivar County 
adults. The plywood panels used in the tests 
were sprayed in quadruplicate sets at Savannah. 
After the treatment, two sets of panels of each 
dosage were tested at Savannah against the 
laboratory strain. Two sets of panels (one 
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Table 1. Percentage mortality in 24 hours of fe- 
male Anopheles quadrimaculatus exposed for 
45 minutes to dieldrin and DDT residues 


Treatment 

Number 
of rep- 
licates 

Total 

females 

Adjusted 

2 1-hour 
mortality 1 
(percent) 

Dieldrin, 0.25 percent.. 

38 

7S7 

18 

Dieldrin, 1 percent 

4 

79 

G 

DDT, 1 percent 

38 

821 

96 

Check 

15 

341 

3 


1 Based on Abbotts formula. 


tested, one untested) were then forwarded to 
Mississippi. A similar pair of panels was re- 
tained at Savannah. 

From the results of the panel tests with resi- 
dues aged 1 to 13 days, it is readily apparent 
that the Bolivar County strain is highly re- 
sistant to dieldrin (table 2) . Deposits of 100 
and 200 milligrams per square foot produced 
average mortalities of 5 percent or less for this 
strain, compared with the 98 percent mortality 
achieved for the TDL strain with 25 milligrams 
of dieldrin per square foot. The data likewise 
show that the Bolivar County strain has little 
susceptibility to BHC and clilordane at the dos- 
ages normally used for residual applications. 


Although the 30-minute exposure to DDT re- 
sulted in low mortalities for both strains, these 
low rates are considered to reflect the length of 
the exposure period rather than resistance to 
the pesticide. In 1948, tests with the TDL 
strain at 30-minute exposures to 200 milligrams 
of DDT per square foot produced average mor- 
talities of 44 percent {![) . In the present tests 
with the Bolivar County strain, the mortality 
rates were 51 and 85 percent, respectively, fol- 
lowing 60-minute and 120-minute exposures to 
replicate panels, each sprayed with 200 milli- 
grams of DDT per square foot. Moreover, ex- 
posure to paper treated with 1-percent DDT 
produced an average mortality of 96 percent 
for the Bolivar County strain (table 1). 

The development of resistance in this species 
to dieldrin, chlordane, and BHC apparently is 
due to the extensive use of these pesticides in 
agriculture and for the control of malaria mos- 
quitoes. Bolivar County is largely agricultural 
with cotton the chief crop. Insect control on 
cotton requires repeated insecticidal applica- 
tions, many of which are made by airplane dust- 
ing. According to the Bolivar County agricul- 
tural agent and the local pesticide companies, 
the insecticides used in 1955 in the order of the 
quantities dispersed were dieldrin, toxaphene, 


Table 2. Percentage mortality in 24 hours of adult Anopheles quadrimaculatus from Bolivar County, 
Miss., and those of a laboratory strain exposed for 30 minutes to insecticidal deposits on plywood 
panels 


Strain 

Replicates 

Total 

females 

.Mortality 

(percent) 

Bolivar County 

1 

25 

8 

TDL„ 

4 

258 

98 

Bolivar County 

1 

23 

5 

TDL 

4 

229 

100 

Bolivar County 

20 

496 

0 

TDL.. 

4 

233 

100 

Bolivar County 

10 

244 

3 

TDL— 

4 

213 

1 67 

Bolivar County 

•10 

248 

5 

TDL 

4 

205 

: 44 

Bolivar County . 

20 

485 

1 53 

TDL... 

4 

223 

* 50 


Pesticide 


Dieldrin. 


MIC (30 percent gamma isomer) . 
Chlordane 

ddt... 


Mg./sq. ft. 


|25— 

100 . 

1200 . 

50— 

100 . 

200 . 


, In one test the mortality was only 13 percent; in the remaining threeit was 94, 100, 100. 

3 1-day-qld residues (2 replicates) gave 87 percent mortality. 

< , ortality for individual tests ranged from 13 to 95 percent. 

1-day-old residues gave a mortality of 25 percent; 13-day-old residues, a mortality of 83 percent. 
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endrin, DDT plus BHC, DDT, and aldrin. 
DDT generally is not used until August, 
whereas the other pesticides are employed as 
early as June. Presumably, the airplane and 
ground dusting techniques employed provide 
ample opportunity for treating both the larval 
and adult stages of the mosquito. In addition, 
Bolivar County has conducted a residual spray 
program for malaria control in rural areas since 
1944. DDT and DDT-chlordane formulations 
have been used in this program, the latter since 
1950. 

The level- of susceptibility to dieldrin was 
suggested in 1953, in Mississippi, when heavy 
dosage of this chemical (0.5 to 1 lb./acre) failed 
to provide control of anopheline larvae in rice 
fields (5) even though similar applications in 
landlocked ponds near Savannah, Ga., had been 
satisfactory ( 6 ). In the Savannah tests, how- 
ever, the general mosquito population was only 
slightly affected by the test applications, 
whereas in Mississippi the dust treatment of 
cotton exposed both the adult and larval stages 
of the mosquitoes to the insecticides over con- 
siderable areas. 

An attempt is now in progress to colonize the 


Bolivar County strain so that it will be available 
for bioassay purposes. 
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Army Posts Fluoridate Water Supplies 

There are 21 Army posts in the United States, Alaska, Hawaii, and 
Puerto Bico which now fluoridate their water supplies, according to 
recent information made available by the Army Surgeon General. 

Bequests for fluoridation are submitted to the Surgeon General and 
are accompanied by a report on the natural fluoride content of the 
water on the post and a statement of the number of persons to benefit 
from the procedure. 

The age of the population at an installation is one of the criteria for 
determining the priority for setting up the fluoridation process. A 
census must be taken of the number of persons under 12 years of age, 
the number between 12 and 16, and those between 16 and 20 years 
living on the installation and reported with the application for 

fluoridation. . 

The Committee on Dentistry of the National Besearch Council lias 
supported fluoridation of water supply for use on military posts when- 
ever feasible and especially where there is a child population m resi- 
dence The Army Medical Service approved the fluoridation of 
drinking water at Army installations in July 1954. 
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The Queens Rehabilitation Program is designed to provide total reha- 
bilitation {or children handicapped ivith orthopedic, neuromuscular, 
or cardiac disabilities through enlisting the cooperation, and coordi- 
nating the activities, of professional groups, interested agencies, 
organizations, and individuals in the community. 


Queens Rehabilitation Program 
for Handicapped Children 

By LEONARD W. MAYO, S.Sc.D., and ROBERT M. WEBB, M.S. 


N O MATTER wliat the size of a commu- 
nity, its future rests on the well-being of 
each of its members. Among the members of 
every community are those who are economi- 
cally deprived, emotionally or mentally ill, or 
physically handicapped. These impairments 
are often such that they interfere, to a greater 
or lesser degree, with adequate functioning on 
the part of the individual in the community’s 


Mr. Mayo is director of the Association for the 
did of Crippled Children, New York City, an agency 
devoted to the interests of handicapped children and 
youth. He has had long experience with child wel- 
jarc programs. At one time a high school teacher, 
a director of athletics, and the chief parole officer 
°[ a training school, he is, in addition to numerous 
civic and national posts, the honorary president of 
the International Union for Child Welfare and on 
the board of the Child Welfare League of America. 

Mr. Webb has been director of the Queens Reha- 
bilitation Program, Jamaica, N. Y., since its incep- 
tion in 1954. His earlier career included posts ivith 
the Department of Welfare and the Domestic Rela- 
tions Court, New York City, the Queensboro Council 
for Social Welfare, Jamaica, and the Stamford 
(Conn.) Community Council. 


enterprises, whether these enterprises are learn- 
ing, making profitable use of leisure time, or 
earning a living. 

In order to sharpen the focus from a broad 
and hazy look at the variety of differences in 
communities and in individuals, let us adjust 
our lens to pick out one physically handicapped 
child in a large metropolitan area and try to 
discover what may be done to help Mm through 
a more effective organization of the community. 

Seen by a casual observer, Harry appears to 
be a pretty normal boy. His eyes are alert and 
clear, and he looks intelligent ; his shoulders are 
broad and sturdy ; and his appearance is neat, 
at least not any dirtier than the usual accumu- 
lation which 12-year-olds can assemble without 
obvious effort. But if you watched him walk, 
you would not notice the upper portion of his 
body because his right leg has been amputated 
at the knee, and he uses crutches. 

Understanding for Harry 

People who see Harry on the street for the 
first time usually react with pity. Sometimes 
they offer to help him across the street or give 
him a seat on a crowded bus. Some turn their 
eyes away so as not to embarrass him. Some- 
times his contemporaries show a different reac- 
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tion: “Hello, Crip. Bet you can’t do this.” 
Whatever their reaction, it is frequently not one 
of acceptance, understanding, or a desire to 
help. As a matter of fact, most people, adults 
as well as children, do not know how to help. 
They may remember Harry when they are asked 
for money for Easter Seals or the March of 
Dimes as a kind of payment to the gods for their 
own healthy bodies, but they are not very likely 
to get Harry into their clubs at church, their 
activities at school, or their outings at the beach 
unless they do so in a way that makes him feel 
“special” and “different.” 

What is Harry really like? How does his 
family feel about him ? How does he feel about 
himself ? What does he need to help make him 
whole? Can he find this help in his commu- 
nity? Taking everything into account, what 
can Jus neighbors and the community do in a 
practical and constructive way to help him 
make the grade and, at the same time, add to his 
own self-respect ? 

In Harry’s community, the Borough of 
Queens in New York City, there is a demonstra- 
tion program set up to help answer these ques- 
tions. Sponsored and financed initially by the 
Association for the Aid of Crippled Children, 
it is called the Queens Rehabilitation Program. 
Part of the program is a diagnostic and evalua- 
tion center, called a division, in one of the pub- 
lic hospitals in the borough. Harry’s physician 
learned of this, and sent him there to be thor- 
oughly studied so that recommendations could 
be made for his rehabilitation — emotional, men- 


tal, and spiritual, as well as physical. 

Harry and his mother came to the diagnostic 
and evaluation division of the Queens Rehabili- 
tation Program where an appointment had been 
made. Harry did not have to wait in a cheerless 
room for a long time. He waited a while be- 
cause it is a busy place, but the room is attrac- 
tive, and there are magazines and books to look 
at. The physician saw Harry and his mother 
in a private examination room. When Harry 
had been given a thorough medical examina- 
tion a social worker talked to the mother and 
learned about the home, the other children m 
the family, and their relations with each other, 
the father and his job and earning capacity , 
the mother’s feeling about Harry ( Harry 


a good boy, but he broods an awful lot”) and 
her attitude toward Ms disability (“Of course, 
I love Iiim, but, well, it’s hard to know how to 
treat him like the others. His crutches and 
all make him different”). 

That same day, if there was time and Harry 
was not too tired, or maybe another day by ap- 
pointment, Harry saw a physical therapist who 
made an evaluation of his muscular develop- 
ment, his ability to walk, to climb stairs, to han- 
dle his crutches, and the strengths and weak- 
nesses of his limbs. An occupational therapist 
saw him, too, and tested his coordination, his 
ability to dress and undress, and his capacity 
for the many activities of daily living. A 
speech therapist tested his facility with words, 
and a psychologist gave Harry a battery of tests 
which showed his intellectual capacity, his 
learning ability', and his deeper attitudes and 
feelings about himself and his relation to other 
people. A medical specialist in orthopedics 
took a careful look at Iris leg to determine 
whether it was possible or advisable to use some 
appliance other than crutches to help him walk. 

Finally, after all these specialists had an op- 
portunity to become acquainted with Harry and 
his family, and after they had made a thor- 
ough evaluation of him and his needs from their 
own points of view and consulted with each 
other to check their findings ; after all available 
information from his school, his church, his 
family, and other agencies which hare had to 
do with him in the past was correlated — the 
team got together and put all the pieces into 
one comprehensive and total evaluation of 
Harry as a whole person. What did they find ? 

Harry’s is a relatively simple story. He set 
off one Sunday, ostensibly for church, with 
some change in his pocket for the collection but 
landed instead in a movie theater. Timing 
himself so that he would get home when he was 
expected, he left the theater to cross the street 
to a bus stop. As he ran from behind a parked 
car, he stepped into the path of an automobile, 
leaving no time for the driver to stop. Ampu- 
tation saved Harry’s life but cost him his leg. 

Before the accident Harry had not been 
happy at school. He attended sporadically, 
using any available excuse to stay away, truant- 
ing with increasing frequency despite pumsh- 
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mcnt. Examinations showed that his hearing 
■\\as defective, but this was not known until 
after the accident. Ilis brothers and sisters, 
although not as well endowed intellectually, 
did better at school and were favored by their 
patents for this reason. Harry’s father resorted 
to set ere physical punishment io deal with him, 
and this, combined with the obvious preference 
shown by his mother for the other children, 
made the boy feel rejected and bitter. lie was 
leady to use his disability as a means of getting 
even with his parents and as a means of avoid- 
ing school legitimately. Yet, at the same time 
he thought of his amputation as a punishment 
for his truancy and particularly for his deceit 
in not going to church the day lie was injured. 

The Rehabilitation Program 

What to do for Harry ? A useful and simple 
solution would he to fit him with a prosthetic 
appliance so that he could walk without 
crutches and look very much like other boys. 



Simple? Yes, except for the painstaking pa- 
tience Harry would need to learn to walk again, 
to go through with the fittings and adjustments, 
and to get accustomed to the artificial leg. 
Above all, Ilai'ry had to want to walk and be 
willing to give up the newly found means of 
getting attention and favored treatment his 
crutches had given him. 

Another easy matter would be to supply him 
with a hearing aid so that he could follow the 
teacher’s instructions and understand the work 
in class and thus be able to put bis intelligence 
to use. Easy ? Yes, except for the adjustment 
to the hearing device and the reshaping of a 
boy's whole lifetime of feelings about school 
and other people. 

And what about Harry — not merely his phys- 
ical problems, as important as they were — but 
Harry as a person? A pattern of truancy is 
not easy to change. A fear of physical punish- 
ment for any infraction of rules is not readily 
overcome. The deep guilt which Harry felt 
because “God punished him'’ by destroying liis 
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leg is difficult to clear up. If it takes time to 
learn to use an artificial leg and a hearing aid, 
how much more time and skill are needed to set 
straight the deep emotional disabilities that had 
ridden him even longer, and that his poor hear- 
ing and his traumatic experience served to 
aggravate? 


The diagnostic and evaluation division of the 
Queens .Rehabilitation Program sent its recom- 
mendations to Harry’s physician, who arranged 
to get the prosthetic appliance and the hearing 
aid. At the physician’s request, the physical 
therapist at the division helped to train Harry 
in the use of his new leg, and the speech thera- 
pist taught him to use his new “eai-s.” Their 
work was carefully checked as they went along 
by competent medical men— Harry’s own phy- 
sician and specialists. But Harry’s physician 
was at a loss to know where to get the help that 
the recommendations made it obvious Harry 
needed. He fully accepted the recommendation 
for guidance for Harry and his parents, but 
where could he turn to get the expert advice? 

The physician understood that the Queens 
Rehabilitation Program included services other 
than those of the diagnostic and evaluation di- 
vision, for a friend of liis was serving on a com- 
mittee of the program which concerned itself 
with the development of such services as Harry 
and many other handicapped children need. 

It is the aim of the program to locate the 
children who need service, to acquaint the agen- 
cies, hospitals, and other facilities with their 
needs, and to stimulate such organizations to 
provide the care which the children require. 
Harry’s physician is one of hundreds of Queens 
citizens who take an active part in this en- 


deavor, and he knows that Harry’s case is not 
unique. Although it was an accident that 
caused the boy to lose his leg, there are children 
suffering from poliomyelitis, cerebral palsy, 
muscular dystrophy, and cardiac conditions, 
and children who are congenitally malformed 
or who have suffered a birth injury. Many 
need help, and it is for all, rather than for any 
one croup exclusively, that the Queens Rehabil- 
itation Program exists. The program is 
planned to demonstrate that, through commu- 
nity organization methods, it is possible to help 
the handicapped children of a community with 
the services that exist or can be developed, and 


that it is not always necessary or desirable t< 
construct a building in which to house a re 
habilitation center. 

How is this being accomplished? What are 
the methods and tools of community organiza- 
tion, and how can Harry and others be better 
served because of them ? As those experienced 
in the process will know, community organi- 
zation is neither coercion nor manipulation, nor 
does it consist of imposing a pattern upon a 
community according to a preconceived plan, 
whether or not the community wants it. Com- 
munity organization provides for bringing the 
principal elements of a community together 
under skillful leadership to face the most im- 
portant things that need to be done in any field, 
deciding how they can be accomplished, and 
then carrying out a plan of action. In the 
Queens Rehabilitation Program, these things 
were done in the following way. 

Basics of Community Organization 

First there was an idea. In this instance, the 
idea was that a better job could be done in find- 
ing and treating the handicapped children and 
youth of the Borough of Queens. The idea had 
to be tested against the experience of responsi- 
ble persons. It was discussed with public of- 
ficials, department heads, hospital adminis- 
trators, and experts in rehabilitation. When 
it seemed to be correct, according to the advice 
received from these persons, the next step was 
to get together a representative group of Queens 
residents and lay the idea before them for their 
reactions and tlieir suggestions. They were 
the people who knew their community and 
might be expected to be able to give a correct 
evaluation of their community’s willingness 
and readiness to accept a demonstration such 
as the one proposed, to work with it, and to 
cooperate in its aims. 

Here was the place where a fundamental con- 
cept of community organization was usee , 
namely, that no program may be expected to 
succeed unless the responsible leadership of the 
community is behind it. The group called to- 
gether was representative in the statistica 
rather than the sociopolitical sense, _ as Alex- 
ander and McCann (1) make the distinction. 
That is to say, there were people from educa- 
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turn, government, medicine, social work, and 
civic and fraternal work — not elected by tlie 
organizations to which they belonged, and not 
officially speaking for those organizations. For 
example, the president of the medical society 
expiessed the general views of organized medi- 
cine, but he was not delegated by the society 
foi the purpose of expressing its majority opin- 
ion on a specific issue. 

The group, designated later as a planning 
and coordinating committee, discussed the plans 
and proposals which had been submitted to it 
by the Association for the Aid of Crippled 
Children and suggested some amendments. 

After several meetings, there was agreement 
that a demonstration program should be under- 
taken in Queens, and that it should have live 
main areas of concern: case finding, care and 
treatment, recruitment and training of profes- 
sional personnel, public education, and research. 
In order to work out the details of methodology, 
separate subcommittees wore set up. Again, 
caieful selection was made to assure the pai- 
ticipation of as representative a group of people 



•is possible in order to secuie the advice and 
<nu dance of the people most closely concerned 
with the work with handicapped children and 
to make sure that these people took an active 
partnership role in the development of the pio- 
oi.im. It was considered important that its 
Growth should be along lines which they chose 
as important, and that, as it progressed, it 
should be their program and not one imposed 
on them or which they were “talked into” sup- 
porting. It is a simple but important principle 
of community organization that sound progress 
is achieved only when the community itself 
understands, supports, and is a part of that 
pi ogress. It is frequently easier and faster 
to raise funds for the construction of a build- 
ing than to work out other and perhaps better 
• ways of serving people, but accomplishments 
are more likely to be permanent when they are 
planned and carried out jointly even though it 
may take three or four times as long to achieve 
results. 

As an example : it is very important to ascer- 
tain certain facts about a community before try- 
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ing to help solve a problem. One way to 
obtain facts is to have a survey made by experts 
from outside the community. These experts, 
having in mind an ideal, can quite quickly ex- 
amine the community to see how closely it ap- 
proaches perfection; then, they can, again with 
a considerable amount of speed and with great 
accuracy, record the comparison between pres- 
ent fact and ideal goal, and, finally, they can 
draw conclusions and make recommendations 
based upon their expert knowledge. In certain 
circumstances, and to meet the needs of certain 
communities, this kind of survey is useful and 
valuable. But sometimes the experts leave the 
community nothing more than a list of improve- 
ments which it should make to bring itself closer 
to the ideal. What happens then? The re- 
action, more often thought than stated, is very 
likely to be: “So these experts have examined 
us under their microscope and have found out 
that we ought to do thus and so. Why should 
they tell us how to run our town ? They simply 
do not understand our situation. If they think 
such and such should be done, let them do it. 
We like our town as it is, and no imported 
expert can tell us otherwise.” 

But there is another way to conduct a survey, 
or in any event there are certain things a com- 
munity can and should do before the experts 
come in. It takes longer and is more work for 
all concerned, but it is also more likely to pro- 
duce lasting results ; that is, the community can 
set up committees of its own citizens. They 
need not be experts, but they must be interested 
and intelligent individuals with a broad out- 
look. They should examine their community 
and find out the important facts about it. Hav- 
ing found them, they should study and decide 
whether or not the facts indicate correction. 
They should spend a lot of time at this job, and 
they may make some false starts. They should 
have professional assistance ; this need not be an 
expert in the usual sense but a community or- 
ganization worker who can provide the tech- . 
nical knowledge and act as the spark plug and 
generator for their machine. When their sur- 
vey is complete, these citizens can make then- 
recommendations to their fellow townsmen, and 
then the reaction of the community may well 
be - “We have looked at our town, and we find 


that we need thus and so. We know that we 
need it, and we want to do something about it. 
We intend to see that something is done, and 
we do not intend to relax until it is done.’’ 

In Queens many people have been involved 
in planning ways to provide better service for 
the handicapped children in the community. 
Committees in which physicians, ministers, 
nurses, social workers, businessmen, housewives, 
and health educators worked and talked to- 
gether have met over a period of years. Some 
of them were set up for specific purposes of rel- 
atively short term — for example, to plan the es- 
tablishment of the diagnostic and evaluation di- 
vision: Where should it be? What kind of a 
staff should it have? What should be the job 
of the various members of its staff ? What chil- 
dren should it serve? IIow should they be 
served ? Others were formed along more gen- 
eral lines — for instance, to work for the integra- 
tion of service to handicapped children within 
the framework of existing casework and group 
work agencies : What services existed in 
Queens? How far were they serving handi- 
capped children? Were they prepared to go 
further ? What major gaps in service existed 1 
How much understanding was there on the part 
of the staffs and lay leadership of those 
agencies as to what is meant by total rehabili- 
tation? What was the best way to get more 
understanding? 

As in the example given above of two ways to 
conduct a factfinding survey, there was a con- 
scious choice made in Queens between two ways 
of serving handicapped children. It would 
have been possible to conduct a fund-raising 
campaign for a building to house treatment 
facilities, to employ expert campaigners, and to 
gather the necessary money. A new service, 
admittedly needed, would then have been supei- 
imposed on the existing community resources, 
without relation to any of them or coordination 
with their purposes. Instead of taking that 
more usual direction, those who planned the 
Queens Rehabilitation Program decided to 
spend time, effort, and money in pulling to- 
gether the common interests of many people am 
organizations. By developing a general con- 
cern, providing a means for getting real under- 
standing, and offering a channel for cooperative 
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eftoit, it was believed that the results would be 
more permanent and more securely based. 

Wliat has all this done for Harry? His 
physician knows that the boy needed the serv- 
ices of a skilled caseworker and that his physi- 
cal adjustment would not progress very far un- 
til he and his paients were on better terms. 
The service which Harry needs is now available 
to lnm through a family casework agency, and 
he and his parents are consulting regularly with 
a staff member there. It was harder to get 
Harry’s mother to accept the need for that than 
it was to make her understand the need for an 
aitificial limb, but progress is being made. 
Similarly, it is harder to work with a group of 
agencies to the end that they develop services 
for themselves than it would have been to say , 
“You need a rehabilitation center. "We will 
build it for you.’’ 

Working together for an aim which the com- 
munity wants and knows it wants and needs, 
mobilizing all available resources of mind and 
heart and strength for a mutually understood 
goal — these are community organization meth- 
ods. They are applicable, with suitable adjust- 
ments, anywhere, for any community, under 
public as well as private auspices. 

Have the results justified this approach? 
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Tangible and Intangible Results 

Thus far the results have been of two kinds. 
One is tangible and concrete: A casework 
agency has inaugurated a special program foi 
handicapped children integrated with its reg- 
ular service to families and childien. 

A croup-work agency has developed an ex- 
perimental project to work with handicapped 
o-irls as a part of its general program. A spe- 
cial couise for teachers who have handicapped 
children in their regular classes has been set up. 
School guidance counselors have been made ac- 
quainted with careers in health work and the 
variety of skills and interests which their pu- 
pils may develop in order to prepare for such 
careers. Two hundred children have been eval- 
uated at the diagnostic and evaluation division 
in the Queens Hospital Center ; many of them 
have been given muscle reeducation, have had 
appliances fitted, have been guided in the ac- 
tivities of daily living, or have had counseling 
service. Two other hospitals have also set up 
the beginnings of a treatment service. 

The other kind of result is intangible and 
not capable of scientific measurement. F or ex- 
ample, many people are more aware of the fact 
that handicapped children are children that 
youngsters like Harry are not pathetic laboia- 
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tory specimens of deformity but are children 
with feelings, reactions, emotions, and sensitiv- 
ity. By the simple process of working together 
in committees on common problems, physicians, 
social workers, and other specialists have come 
to a greater acceptance of each other’s skills; 
representatives of various groups have come to 
see that they have mutual concerns; people in 
different walks of life have arrived at an under- 
standing of what each has to contribute to the 


other and of what all have to give to the total 
community. The accomplishments of the pro- 
gram are their accomplishments, not the 
achievements of outsiders. 
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Surgeon General Burney 

Dr. Leroy E. Burney, a career officer in 
the Public Health Service, became the 
eighth Surgeon General of the Public 
Health Service on August 8, 195G. He 
succeeds Dr. Leonard A. Scheele, who 
resigned to become president of the War- 
ner-Chilcott Laboratories. 

Preceding his appointment, which is 
subject to United States Senate confirma- 
tion, Dr. Burney was State health com- 
missioner of Indiana and secretary of 
the Indiana State Board of Health, on 
detail from the Public Health Service from July 1, 1915, to August 
1951. For the next 2 years he was Assistant Surgeon General and 
deputy chief of the Bureau of State Services of the Public Health 
Service. He had been assistant chief of the Division of State fiela- 
tions in 1913 and 1944. 

Dr. Burney established the first mobile venereal disease clinic service 
in Brunswick, Ga., in the late thirties. In 1945, on detail to the Navy 
for 5 months, he was sent overseas by the War Shipping Administra- 
tion to devise effective control measures for communicable diseases, 
especially the venereal diseases, in various Mediterranean ports. On 
returning to the United States, he became director of the former Public 
Health Service District 4 (now a part of Begion 7) at New Orleans. 

Dr. Burney joined the Begular Corps of the Public Health Service 
in 1932 after completing his internship at the United States Marine 
Hospital in Chicago in 1931 and subsequently receiving an M. S. degree 
in public health at the Jolms Hopkins University School of Public 
Health, which he attended on a Bockefeller fellowship in 1931 and 
1932. He received his doctorate in medicine from Butler University 
and the bachelor of science degree from Indiana University. 

Dr. Burney is a past president of the Association of State and Ter- 
ritorial Health Officers and has been an active member and officer of 
various State and national medical and public health associations. He 
was born at Burney, Inch, on December 31, 1900. 
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hospital or home care 
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Papers selected from the joint-annual meetings 
of the National Tuberculosis , Association, American 
Trudeau Society, and National Conference of 
Tuberculosis Workers, New York City, May 20-25, 1956 


T HE IMPORTANT POTENTIAL source 
of new tuberculosis infection is the person 
with tuberculosis who is outside the control of 
a tuberculosis service. Even though progress 
in saving lives has overshadowed the tragedy 
of tuberculosis, progress in preventing the dis- 
ease has been relatively slow : While mortality 
has declined, it appears that the decline in mor- 
bidity has not kept pace. 

It seems that the heralded drugs — isoniazid, 
streptomycin, and para-aminosalicylic acid 
may not kill all the tubercle bacilli in patients, 
even though these drugs effectively inhibit mul- 
tiplication of the micro-organisms. 

With the new drugs, and with infectiousness 
capable of being brought under control in a 
relatively short time, the stay in the hospital 
is shortened for many a patient. But even then, 
he must continue treatment at home. Without 


utmost caution and continued drug treatment 
for a year or more, the disease may flare up, the 
patient becomes infectious again, and the cir- 
cle of infection is set in motion once more. 

Of major concern in tuberculosis control pro- 
a-rams, the nonliospitalized patient is the sub- 
ject of the Public Health Service survey re- 
ported by Dr. Robert J. Anderson at a special 
session of the National Tuberculosis Association 
annual conference, New York City, May 20-25, 
1956. Dr. Anderson’s report is reproduced on 
the following pages along with other selections 
from the conference : a paper on the social sig- 
nificance of chronic ilhiess with a case history of 
home care for a tuberculosis patient by Lucille 
Smith, abridgments of papers by Ruth B. Tay- 
lor and Dr. Sabine M. Holin and associates, and 
abstracts of 10 papers selected for their interest 
to health department workers. 
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The Nonhospitalized Tuberculosis Patient 


— Program Implications — 


By ROBERT J. ANDERSON, M.D., HERBERT I. SAUER, VERNA SMITH, 
and DORIS E. ROBERTS, B.S., R.N. 


D ESPITE the continuing decline in the 
mortality and new case rates from tuber- 
culosis, a considerable problem still remains in 
the detection, treatment, and rehabilitation of 
the tuberculosis patient. The resistant nature 
of the problem is made manifest by the rela- 
tively slow decline in the morbidity rate. Con- 
sequently, the problem of treating and follow- 
ing active cases in the population is a stubborn 
challenge to all public health workers. 

With the advent of the new antituberculosis 
drugs, the need for prolonged stay in hospitals 
has been diminished, and care of tuberculosis 
patients at home has become increasingly ac- 
cepted. In the last few years there has been 
great concern about these patients. Several 
reasons underlie this concern : Many areas now 
have vacant tuberculosis beds which could be 


Dr. Anderson, assistant chief for operational re- 
search, Division of Special Health Services, Public 
Health Service, delivered this paper at the annual 
National Tuberculosis Association meeting, May 24, 
1956. The other authors are all with the Tuber- 
culosis Program, Division of Special Health Services, 
Public Health Service. Mr. Sauer is a statistician. 
Mrs. Smith, a health program adviser, and Miss 
Roberts is chief nursing consultant. 

Important contributions to the study were made 
by Dr. Paul A. Pamplona, Genevieve S. Jones, 
Gladys M. Ray, Zella Bryant. Ruth B. Taylor, Doro- 
thy E. Rogers, Sara B. Pearson, and Jeivel G. 
Wyman, all with the Tuberculosis Program at the 

time. 


used effectively for the treatment of tubercu- 
losis; drugs are now available which may be 
given effectively to patients at home; and the 
need for intensive supervision of cases is more 
fully recognized. 

Finding cases and supervising them once they 
are found are the two main activities in tuber- 
culosis control. Finding cases is achieved by 
searching for the unknown cases not yet dis- 
covered by X-ray surveys or other means, for 
the unreported cases which have been diagnosed 
but are not as yet reported to the health depart- 
ment, and for the known cases which have be- 
come lost or are not followed because of lack of 
staff or other reasons. 

Even today, when we are concentrating our 
attention upon known cases, we must recognize 
tlie importance of those which are unknown 
and unreported. 

Pz’ovisional reports for 1955 show a total of 
approximately 100,000 newly reported cases for 
the continental United States alone, of which 
more than 75,000 were active or probably active, 
a rate of 46 cases per 100,000 population (fig- 
1). The slow decline in newly reported cases 
of about 4 percent a year thus continues. 
Moreover, tuberculosis deaths show the smallest 
percentage decline since the introduction of 
chemotherapy almost a decade ago. 

While the concern of this presentation is with 
known cases outside hospitals, we remain awaie 
that constantly a large number of new cases is 
being added to the total load. 

Past observations and empirical judgments 
form the basis for much of our present tuber- 
culosis control programs. New facts and meas- 
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Figure 1 . Newly reporled tuberculosis cases and 
tuberculosis deaths, United States, 1930-55, 



urablo characteristics of tuberculosis patients 
give us the foundation for realistic programs 
for the future in supervising cases after they 
are found. The Tuberculosis Program of tlie 
Public Health Service has been active in the 
past 2 years in a study of nonliospitalized tuber- 
culosis cases known to health departments in 
37 areas, representing the Nation, with a total 
population of almost 7 million. The latest in- 
formation on these cases was obtained from 
physicians, clinics, hospitals, social workers, 
and public health nurses. Some of the inf orma- 
t|on derived from this study supports our be- 
liefs, and some of it demands a change in our 
concepts and approaches. A paper describing 
some of the general findings and the method- 
ology of the study was published in February 
1956 (1). 


For example, it has been said that the num- 
ber of known tuberculosis cases is increasing. 
Some have speculated that home care has re- 
placed hospital care. Our study does not sup- 
port these views. Undoubtedly, caseloads in 
some health departments are heavier because 
they are now supervising significant inactive 
cases for longer periods of time. But, in every 
urea, the study shows that there were fewer 
known clinically active cases than had been 
estimated previously. This agrees with case 
register reports from 30 States, which show that 
etween January 1, 1953, and January 1, 1955, 
there was a 6 percent decline in the number of 
hospitalized cases whereas there had been a 12 


percent decline in the number of active cases at 
mine. In other words, the number of active 


cases at home declined twice as rapidly as the 
number hospitalized. 

While our study sought, in particular, in- 
formation about active cases at home, we had to 
review several times as many cases which were 
carried by the local health departments as sig- 
nificant for public health supervision. Cases 
selected for the study consisted of all cases 
classified as clinically active and presumably 
active and also all cases for which drug therapy 
is prescribed even though many drug cases are 
classified as inactive, arrested, or probably in- 
active. The activity classification of tubercu- 
losis cases at home is shown in the following 
table. 


Classification Number Percent 

Active 1, S96 60 

Presumably active 376 12 

Inactive with drug therapy 887 28 


Total 3,159 100 


Those cases called “presumably active” con- 
sist chiefly of patients whose latest clinical 
diagnosis was “active” or “probably active” 
tuberculosis although this diagnosis was at 
least a year old at the time of the study. Also 
in the “presumably active” group are all cases 
classified as “arrested with positive bacterio- 
logical status.” Technically, the 1950 Diagnos- 
tic Standards of the American Trudeau Society 
stated that arrested cases may, under specified 
conditions, have positive bacteriological find- 
ings. Actually, physicians seldom classified 
positive cases as arrested. In this study of more 
than 3,000 cases, only 70 cases were listed as ar- 
rested with positive bacteriological findings. 
Since these cases are of public health impor- 
tance, they were included in this study. Inci- 
dentally, the small number of such cases found 
indicates the wisdom of eliminating this cate- 
gory from diagnostic standards. 


History of Hospitalization 

We have all wondered to what extent home 
care is replacing hospitalization or what pro- 
portion of tuberculosis patients have ever been 
hospitalized. Our study provides factual an- 
swers to these questions derived from the ex- 
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periences of more than 7,000 patients in the 37 
areas. Several years ago (2a), we found that 
less than half of the known cases were hospital- 
ized. This study reveals that more than half, 
or 56 percent, are hospitalized as of the census 
date and that most of the patients at home today 
have a history of hospitalization. Eighty-nine 
percent of the tuberculosis patients either were 
hospitalized or had been hospitalized (fig. 2). 
Tims, we are unable to demonstrate any marked 
trend toward substituting home care for hos- 
pitalization. We do recognize a very marked 
trend toward supplementing hospitalization 
with a substantial amount of chemotherapy at 
home. 


Figure 2. Hospitalization history of tuberculosis 
cases. 



56% 

33 % 

I 1% 
100% 


While 56 percent of the known significant 
cases were hospitalized as of the census date, 
there was some variation from area to area, 
with the large cities having 61 percent of their 
patients hospitalized, and the nonmetropolitan 
areas, largely rural, having only 46 percent 
hospitalized. These percentages are shown : 

Pei cent 


Cities 200,000 population and over 61 

Metropolitan areas exclush e of large cities 52 

Nonmetropolitan areas, largely rural 46 


Thus, the areas with the fewest health depart- 
ment and clinical facilities have the lowest per- 
centage of hospitalized patients and the highest 
percentage at home. Am identical relationship 
exists for the proportion of patients who have 
been hospitalized at some time in the past; 
Large cities have the highest proportion ever 
hospitalized and rural areas the lowest. For 
each area except four small areas, three- 
quarters or more of the known patients either 


Figure 3. Percentage of tuberculosis cases 
hospitalized, by age group. 
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were or had been hospitalized. This proportion 
of cases hospitalized has many interesting ram- 
ifications pertinent to tuberculosis control. 

Age, Sex, and Race 

Many tuberculosis hospital directors have 
said that the average age of their- patients is 
increasing and that they now have many more 
older patients than in former years. Our study 
showed that, of those patients 65 years of age 
and over, a higher proportion are at home than 
of any other age group (fig. 3.) This differ- 
ence by age was found to exist for women as 
well as for men and for rural aieas as well as 
for urban. Because of the drop in newly re- 
ported cases in young people, the higher per- 
centnge of younger people hospitalized, and the 
higher proportion of reported cases in older age 
groups, we predict that the number of younger 
adults hospitalized will decline and that the 
number of older adults hospitalized will remain 
stationary, or in some instances, even increase. 

Analysis of newly reported cases and deaths 
from tuberculosis have shown that more men 
have far advanced disease than do women and 
that the male death rate is more than twice the 
female death rate. With this knowledge, it 
was encouraging to find that a higher propor- 
tion of men than women are hospitalized 
(Jjg. 4). While reasonable success has been 

Figure 4. Percentage of tuberculosis cases 
hospitalized, by sex. 
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achieved in getting men hospitalized, there has 
been less success in keeping them in the hos- 
pital. That is, of the men at home who had 
been hospitalized, almost half had been dis- 
charged against medical advice whereas of the 
women, less than -10 percent had been so 
discharged. 

is r on white patients had a higher proportion 
of far advanced disease at the time of first 
report and also a higher death rate than white 
patients. Thus, it is also encouraging to learn 
that a higher proportion of nonwhite patients 
are hospitalized. Actually, only 51 percent of 
the white patients were hospitalized as of the 
census date while 64 percent of the nonwhite 
patients were hospitalized (fig. 5). This may 
be due in part to the fact that nonwhite patients, 
especially in the southern areas of the country, 
showed a slightly lower rate of leaving against 
medical advice than did white patients. 


Figure 6. Percentage of tuberculosis cases with 
far advanced disease. 

Newly reported 

active cases 37% 

U.S. 1954 

Known cases, 
at home 


Known cases 60% 

hospitalized 

far advanced on admission among the hospi- 
talized cases (fig. 6). Each of these groups 
contains a substantially higher proportion 
of far advanced cases than the newly reported 
active cases. This we would expect because 
of the usual prompt response of minimal cases 
to therapy. The extent of disease was about the 
same for cases from rural areas, as compared 
with those from the large cities and suburbs. 



Figure 5. Percentage of tuberculosis cases 
hospitalized, by race. 



Nonwhite 64% 

These observations indicate that though we 
have tried to adapt hospitalization practices to 
meet the needs required by sex and race, we 
have not met needs in respect to age. 

Diseases and Conditions 

Tuberculosis patients at home had a wide 
range of diseases and conditions coexisting with 
tuberculosis. Slightly more than one-fourth 
of the patients had one or more coexisting dis- 
eases. In 6 percent, alcoholism coexisted with 
tuberculosis. Approximately 3 percent were 
recognized as having diabetes and a similar pro- 
portion as having cardiovascular disease. 

Extent of Disease 

Of the nonhospitalized cases in which the ex- 
tent of disease was specified, almost half were 
far advanced as compared with 60 percent 


Bacteriological Status 

The seriousness of the tuberculosis problem 
is reflected by the infectiousness, or bacterio- 
logical status, of the cases. Based upon the best 
information available to health departments, 
clinics, and public health nurses supervising 
these cases, the item of first note is the fact that 
no bacteriological examinations were available 
for half of the active cases within the 6 months 
preceding the census date even though a very 
substantial proportion of these were positive 
when last examined (fig. 7). In addition, one- 
fourth of the active and presumably active cases 
were bacteriologically positive within 6 months 
of the study date. Comparatively few of the 


Figure 7. Bacteriological status in last 6 months, 
active cases at home. 
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persons with unknown bacteriological status 
were newly reported cases ; almost half had been 
known to the health department for S years or 
more. A slightly higher proportion of the 
positive sputum cases had been hospitalized 
than had the negative cases. 


Supervision and Treatment 

Several years ago (2b) , we pointed out that 
many health departments do not maintain cur- 
rent information about the supervision and ac- 
tivity classification of their cases. In this study, 
of those classified on the case register as clini- 
cally active cases at home, 35 to 40 percent were 
found to be dead, hospitalized, moved away, 
lost, or no longer active. Therefore, they were 
removed from the group of “known active cases 
at home.” Then, a check on the activity of 
cases classified as “activity undetermined” and 
a search for cases from other records resulted 
in adding almost 10 percent to the “known ac- 
tive cases at home.” TVe reassert that health 
departments frequently do not know about the 
current supervision and activity of their cases 
and do not maintain adequate case registers. 
This deficiency might well be considered by 
those who are contemplating the addition of 
a register for tuberculin reactors. 

Even though a substantial portion of the 
cases were thus excluded, the remaining active 
and presumably active cases were not all under 
medical supervision. In fact, almost one- 
fourtli were under no known medical super- 
vision. Those under supervision were about 
equally divided between private physicians, 
health department clinics, and all other sources 
of supervision (fig. 8). 


Figure 8. Medical supervision of active cases 
with supervision known. 
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In spite of this inadequate knowledge about 
tuberculosis patients, health departments have 
made progress in the supervision of cases. 
Large numbers of inactive and probably in- 
active as well as active cases are receiving drug 
therapy at home, and the administering of such 
treatment programs requires much more work 
per patient than formerly. Even though the 
number of active cases at home has decreased 
somewhat, health departments are generally 
expending more effort on tuberculosis control. 
In fact, one large city health department re- 
ports that one-third of all nursing visits were 
made for tuberculosis. This is understandable 
when one recognizes that streptomycin was 
given, either alone or in combination with other 
drugs, to two-thirds of all the patients on drug 
therapy. 

Drug therapy was prescribed for less than 
half of the active and presumably active cases 
at home. In view of the widespread interest 
in giving drug therapy to patients at home, we 
hoped that this proportion would be much 
larger. The low ratio results from several fac- 
tors: First, some physicians so fiimly believe 
that active tuberculosis cases must be in a hos- 
pital that they will not prescribe drugs to un- 
hospitalized patients. Second, almost one- 
fourth of the active and presumably active 
cases are not under medical supervision. Third, 
in some areas, medical societies, health depart- 
ments, and tuberculosis associations have not 
developed treatment services for patients who 
are unable to pay for private care. 

As might be expected, the recent hospital dis- 
clxarges showed the highest proportion of pa- 
tients who had drug therapy prescribed while 
those discharged for a longer period of time and 
those never hospitalized showed lower pro- 
portions. 

IVe have used the phrase “drug therapy pre- 
scribed” quite deliberately because giving a pre- 
scription is not necessarily synonymous with 
the patient’s actually taking the medicine, n 
fact, available information gave evidence that, 
of the patients with drug therapy prescribed, 

12 percent were not fully following ieir 

P The' active' cases with drugs prescribed also 
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generally liacl bed rest recommended while, of 
those without drugs prescribed, less than half 
had bed rest recommended. The inactive and 
arrested cases with drug therapy were more 
likely to have rest prescribed than were the 
active cases without drug therapy. 

Nursing Service 

Our study confirms that there are more medi- 
cal and public health nursing services avail- 
able in cities and densely populated areas than 
in rural areas. Almost one-lialf of the popula- 
tion in rural areas had no readily available 
chest clinics; 10 percent had no public health 
nursing services. In the areas where nursing 
services are available, three-fourths of the popu- 
lation had 1 nurse serving more than 10,000 
population ; 8 percent had 1 nurse to more than 
25,000 people. To bring nursing services to 
recommended standards would require more 
than a doubling of staffs. With few exceptions, 
the nurses carried a generalized public health 
nursing service. 

Therefore, it is somewhat surprising to find 
that public health nurses had made home visits 
to 69 percent of the nonhospitalized tuberculosis 
patients during the 6 months preceding the 
study. 

However, it is significant that one-third of 
the patients seen at home were visited only once 
during the 6-month period. This was true for 
both the active and presumably active cases and 
for those with inactive disease on chemother- 
apy- Seventeen percent of the patients were 
■visited more than 10 times in 6 months. 


Percent 

1 visit only 34 

2-9 visits 49 

10-154 visits 17 


Total 100 


For many years it has been recommended that 
high priority for nursing service be given to 
patients newly reported or recently discharged 
from the hospital. W e found that practice quite 
consistently follows this policy for public 
■health nursing. Visits had been made to three- 
fourths of the patients discharged from hos- 


Figure 9. Percentage of cases visited by a pub- 
lic health nurse within last 6 months. 
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pitals within 6 months and to three-fourths of 
the new cases reported to health departments 
(fig. 9). 

Let us consider the one-third of all study pa- 
tients who received no public health nursing 
service at home. The majority of these persons 
were not considered in need of service. One- 
fourth had never been referred for service, and 
physicians requested no nursing service for 8 
percent. 

Percent 


Service not indicated S3 

Never referred 2S 

Physician requested no visits S 

No service available 7 

All other reasons 24 


Total _ 100 

Some of these patients were under the care 
of the hospital or sanatorium outpatient depart- 
ment. The largest percentage were under the 
care of private physicians. Almost 200 of the 
patients who were not visited at home bad un- 
known medical supervision or none at all. 

One of the most serious deficiencies of pro- 
grams in general is the lack of referral of pa- 
tients and the transfer of information between 
physicians, hospitals, laboratories, social agen- 
cies, and health departments. Many health de- 
partments do not query private physicians peri- 
odically to ascertain current diagnoses or to 
establish whether the patient is still under care. 
Frequently, reports of laboratory examinations 
are not sent to the public health nurses giving 
care to the patient. Many hospitals do not in- 
clude in their reports to the health department 
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the diagnosis, sputum status, type of discharge, 
or recommendations for continued therapy. 
Many health departments do not know which 
patients are receiving help from social agen- 
cies, and frequently the social agencies do not 
know which patients in their caseloads have a 
tuberculosis problem. It is obvious that such 
practices as these result in disjointed and inade- 
quate utilization of the community services 
available to patients and their families. 


Social Aspects 

Fairly widespread impressions have grown 
up that tuberculosis patients are predominantly 
social misfits, especially skidrow alcoholics. 
Because of the complexity of study of such mat- 
ters, social data were collected only on certain 
basic factors such as marital status, family com- 
position, major social problems. 

Marital Status 

More than half the patients in the study were 
married. This is approximately the same dis- 
tribution as the United States census population 
of 1950. Thus, contrary to a common impres- 
sion, tuberculosis is not just a problem of unat- 
tached men. 


Composition of the Family 
Of all active and presumably active cases at 
home, about 20 percent of the patients have chil- 
dren in the home under 5 years old. About 
half of the families with small children in the 
home have 2 or more children in this age group. 
Almost half of the patients at home did not have 


a room alone. 

It is not necessary to elaborate on the obvious 
public health import of these findings. Because 
of the frequent report of problems in family 
relationships as well as financial and other so- 
cial problems, we assume that some of these 
homes were not ideal settings for recovery. 
Criteria for homes suitable for treatment of pa- 
tients with active tuberculosis have not been 
adequately developed. Furthermore, the very 
small proportion of patients receiving the broad 
services of organized home care programs indi- 
cates the need for a more extensive investiga- 


tion and careful evaluation of the social situa- 
tion of nonhospitalized tuberculosis patients. 

Social Problems 

About 16 percent of the patients on home 
care were reported as having major social 
problems. 

Percent 

Practical needs <>1 

Emotional needs og 

Unreported 

No major problems 39 


Total 100 

The types of problems fell into two broad cat- 
egories: (a) such practical matters as insuffi- 
cient income or inadequate housing, and (6) 
emotional areas relating to the patient’s reac- 
tions to his illness and relationships between 
members of his family. The cases were almost 
equally divided according to these major types; 
however, there were a number of instances in 
which multiple problems existed. 

Most of the patients who left against medical 
advice were included in the category of patients 
with social problems. We believe that for a 
large number of the patients who gave personal 
preference as the predominating reason for 
their rejection of hospitalization, social prob- 
lems underlay tlieir resistance. 

The extent to which patients were receiving 
social service was analyzed. Of those patients 
reported as having a social problem, over 60 
percent were not receiving social services of any 
type. 

Percent 

No service 

Public welfare -0 

All other agencies 

Unknown ’ 


Total 100 

Approximately 20 percent had received serv- 
ice from a department of public welfare. The 
remaining 18 percent received service from 
other agencies and from medical social workers 
in health departments. Only 17 percent of the 
patients at home were receiving financial as- 
sistance from any agency. Generally, pu ic 
assistance did not include grants for me ica 
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costs since most social agencies consider the 
care of tuberculosis to be the reponsibility of 
medical and public health agencies. Financial 
problems were often encountered in relation to 
the costs of medical care, especially the pur- 
chase of drugs when these are not provided 
free. 

The majority of the patients and families 
who were being helped financially were receiv- 
ing assistance from public welfare agencies. 
Some welfare departments consider the deter- 
mination of eligibility and the provision of 
grants to he their full responsibility. Even 
when these agencies accept a broader responsi- 
bility, lack of trained staff and the usually large 
caseloads often limit the extent to which they 
provide casework services. 

The greatest concentration of social agencies 
was found in metropolitan areas. However, it 
was of particular interest to discover that 80 
percent of the study population in rural areas 
had no social services except for those provided 
by departments of public welfare. 


Alcoholism 

Special attention was paid to the extent of 
alcoholism among the nonhospitalized patients 
since this condition is generally considered an 
important factor in tuberculosis. The term 
alcoholism” was listed by health department 
staff for patients whose drinking habits were 
considered a problem by the patient, the family, 
or the community. In only 6 percent of cases 
was alcoholism reported as a coexisting disease. 

Approximately 11 percent of the men over 35 
years were classified as alcoholic. Although 
the percentage of married persons classified as 
alcoholic is lower than that of either the single, 
separated, divorced, or widowed patients, the 
number of married alcoholic patients was larg- 
est since the majority of study cases were mar- 
ried. Nearly all of the patients designated as 
a coholics had been hospitalized, but tlrree- 
ourths left against medical advice. The pub- 
lic health implications are apparent. 

IVe recognize the possibility that some of the 
hospitalized alcoholics may leave the sanato- 
Hum and disappear and thus not be available 


for counting in our study. However, a similar 
low proportion has been found in other recent 
studies made by the Public Health Service 
Tuberculosis Program. Even so* we also rec- 
ognize the importance of this problem in the 
individual patient. 

Conclusions 

Our study of unhospitalized tuberculosis pa- 
tients shows that they are, in most respects, 
quite like other people. Probably the one most 
important result that the study points out is 
the serious limitations of tuberculosis programs 
for the care and supervision of known cases. 
Consequently, it gives us a guide for the im- 
provement of these programs. 

If we believe it is important to tuberculosis 
control to have precise, current information 
about tuberculosis patients who are in need of 
intensive care and supervision, and if we be- 
lieve that adequate treatment of these patients 
determines, to a large extent, the effectiveness 
of disease prevention and control, the study 
findings disabuse us of complacency. 

More specifically, the study delineates certain 
definite areas of action in which improvements 
must be made. 

1. Precise information must be maintained 
about the current medical and social status of 
tuberculosis patients, their families, and their 
environment. 

2. Health departments must summarize such 
current information to evaluate tuberculosis 
control problems and to plan programs on the 
basis of local needs. 

3. Closely integrated service programs must 
be provided for diagnosis, treatment, social 
service, and public health supervision of pa- 
tients. 

4. To this end, efficient communication and 
exchange of information are required of health 
departments, private physicians, laboratories, 
hospitals, clinics, and other groups and agencies. 

5. While private physicians need education 
and consultation on the techniques of diagnosis 
and treatment, there is an equal need for ob- 
taining their understanding of the importance 
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of public health supervision for patients under 
their care. 

6. Standards for selection of patients to be 
treated at home and in hospitals should be es- 
tablished, based on patients’ needs and services 
available locally. 

In closing, we feel that the study has suc- 
ceeded in confirming, replacing, and reversing 
many generalizations concerning tuberculosis. 


We have tried to point the way to future action 
in the community. 
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The Social Significance of Chronic Illness 

By LUCILLE M. SMITH 


E VERY PATIENT with tuberculosis, like 
every patient with a long-term illness, has 
one need which overrides all others : to be looked 
upon as an individual, a whole person — not a 
disease or a stage of a disease or the focus of a 
program. And his identification as a person 
must, of course, be specifically related to his 
family and to the community of which he has 
been and is a part. 

Other needs of care arise from the nature of 
the illness as distinguished from the character- 
istics of tile individual. Tuberculosis, although 
still essentially a chronic disease, combines some 
of the patterns of both acute and chronic ill- 
ness. The new therapies have introduced some 
possibilities for fairly rapid changes in the 


Mrs. Smith, chief , Health Services Organization 
Branch, Division of Public Health Methods, Public 
Health Service, presented this paper at the annual 
meeting of the National Tuberculosis Association in 
New York City, May 23, 1956. Extensive use has 
been made of an analysis of the major elements in 
long-term care from chapter 1 of “Care of the Long- 
Term Patient,” a report of the Commission on 
Chronic Illness to be published shortly. 


patient’s physical status; he now may experi- 
ence marked improvement in weeks instead of 
years. Yet, exacerbations and remissions may 
occur, and treatment must be modified accord- 
ingly. Thus, the patient’s reactions and re- 
sponses to his condition are likely to be in a 
state of flux, and the care he receives must ac- 
commodate to this flux. 

How extensive is the variety of services that 
long-term patients require? A committee at 
the 1951 National Conference on Care of the 
Long-Term Patient listed 30 needs, several, or 
even all, of which a long-term patient will re- 
quire while at home, or while in a hospital or 
some other type of institution. This list shows 
not only the complexity of the patient’s needs 
but the formidable problem of community or- 
ganization required to assure ready availability 
of the service indicated (see inset) . 

We need to appreciate fully that the entire 
problem of long-term care is not a collection 
of separate problems to be solved one by one 
in simple progression. For the community, 
as for the individual, long-term illness pre- 
sents a complex of needs so interrelated that 
many require simultaneous attention. And 
simultaneous attention is possible only if the 
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30 Needs of Long-Term Patients 


Medical supeivision 
Drug and diet therapy 
X-ray therapy 
Surgery 

Psychiatric treatment 
Rehabilitation 
Dental treatment 
Social service 
Bedside nursing 
Physical therapy 
Appliances 

Training in the use of ap- 
pliances 

Occupational therapy 
Training in self-care 
Vocational counseling 
Education 

Religious opportunities 
Vocational training 


Sheltered work, at home or 
elsewhere 

Personal adjustment training 
Homemaker service 
Transportation 
Financial aid 

Assistance in obtaining ade- 
quate housing 
Foster home care 
Legal aid 

Convalescent care under 
medical supervision 
Custodial care 

Counseling to modify the 
family's and the patient s 
attitude toward chronic 
illness 

Friendly visitors or volunteer 
corps 


major elements of the problem are widely rec- 
ognized and their relationship understood. 


Elements of Long-Term Care 

First of all, there is the relationship of tuber- 
culosis and general medical care: Each re- 
quires integration with the other. Second, re- 
habilitation must be incorporated within all 
phases of care. Third, we must genuinely ask 
ourselves: Is institutionalization the primary 
solution to the problem? The fourth major 
element concerns mental health: How can we 
refocus the objectives of both tuberculosis and 
mental institutions so that adequate mental 
health services are available in tuberculosis 
hospitals and adequate care for tuberculosis in 
mental hospitals? Fifth, how can we improve 
and extend present, and develop new, means of 
financing long-term care? The sixth element 
is that of increasing the numbers of trained 
personnel and improving the quality of their 
training. Seventh, every community, and local, 
State, and national health and welfare organi- 
zation needs to improve ways to coordinate fa- 
cilities and services for tuberculosis patients. 
Eighth, there is need of accelerating improve- 


ments in attitudes toward tuberculosis, and, in- 
deed, toward all long-term illness. Finally, 
broad measures are needed to produce addi- 
tional facts on the extent of the problem and 
the utilization of medical care resources for 
long-term care. 


Integration With General Medical Care 

Medical care has been geared to short-term 
illness except in special facilities devoted to 
particular categories of long-term illness, such 
as tuberculosis. 

A general hospital, for example, is likely to 
operate at a tempo primarily designed for 
emergencies, a tempo quite unsuited to the 
chronically ill. Further, professional interest 
tends to gravitate to the acutely ill except m 
hospitals with a well-rounded and active teach- 
ing program. Attention to the nonacute phases 
of° chronic illness is inclined to be transient and 
minimal, and professional services to the long- 
term patient are often meager. In the past, this 
has resulted in the all too familiar practice of 
excluding tuberculosis patients from general 
hospitals. Sometimes, unhappily, it has re- 
sulted in substandard tuberculosis care in those 
few general hospitals which do accept such 
patients. 

But one should not assume that neglect of 
long-term illness will be corrected by further 
separation of the long-term patient from gen- 
eral medical care. On the contrary, prevention 
and care of chronic ills should be an integral 
part of general medical care. 

An encouraging move in this direction is the 
slowly developing program for routine chest 
X-rays of all persons admitted to general hos- 
pitals. About 24 percent of all general hos- 
pitals have such programs, according to reports 
to the American Hospital Association for 1954 
( 1 ). If this program is used to detect early 
tuberculosis among persons not yet aware of 
symptoms, it will be a valuable means of inte- 
grating general and long-term care. If, how- 
ever, the program is used to expedite the trans- 
fer from the general hospital of all patients 
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newly discovered to have tuberculosis, it will 
serve further to separate the two. 


Rehabilitation 


Failures with regard to rehabilitation are of 
two kinds. 


Few think of rehabilitation as an integral 
part of care. Few discern its important impli- 
cations for prevention. Father, it is conceived 
of as a definitive action to be tacked on at the 
end of definitive medical care. 

Moreover, many people think that rehabili- 
tation is necessarily expensive, that it calls for 
the elaborate equipment and specially trained 
personnel of the rehabilitation center. For 
some patients, to be sure, it is. But such out- 
standing authorities as Rusk and Kessler re- 
peatedly assert that much rehabilitation is ac- 
complished by simple methods — methods based 
on an understanding of man’s emotional make- 
up. Nevertheless, it is still commonplace for a 
patient with tuberculosis to be hurried into a 
sanatorium before satisfactory plans are made 
for the support of his wife and children, before 
he has been assured that his family has not 
contracted the disease, before he has had fully 
explained to him what his regimen is to t be. 

Suppose his disease is discovered in an occu- 
pational health survey in a factory where he 
has just got a job after a long period of unem- 
ployment, Probably he will resist violently an 
abrupt recommendation that he be hospitalized. 
If he has recently been promoted, or had some 
other long overdue good fortune, he will need 
time to become accustomed to the idea that he 


is in trouble. 

If he enters the institution and finds that it 
has rigid and arbitrary visiting hours and that 
he has arrived just after one of them, he may 
suffer unnecessary anguish before he can see his 
wife again. Such incidents typify unnecessary 
hazards to restoration of his health. 

These incidents represent not so much failure 
on the part of individual providers of health 
services, but faulty policy-m the welfare or 
health department, the factory, the hospital. 
They point up neglect of rehabilitation possi- 
bilities per se. They demonstrate failure to 


recognize that rehabilitation can prevent fur- 
tliei deterioration ; that proper preventive 
measures often obviate the need for rehabilita- 
tion and reduce the need for treatment; that 
prevention, care, and rehabilitation are insep- 
arably intertwined. ! 


Home Care Services 

Institutional care as the solution to long-term 
care problems has long been overemphasized. 
Even though less than one-fourth of our long- 
term patients are in hospitals and other medical 
institutions, many who are in such places could 
be cared for as well or better at home. Con- 
struction of some additional medical treatment 
facilities is still needed, particularly for pa- 
tients needing rehabilitative services and those 
whose need is primarily for skilled nursing 
care. But more and more beds for long-term 
care will not provide the care needed. 

Private practitioners and administrators of 
general, tuberculosis, chronic, and mental hos- 
pitals verify this fact : There are in institutions 
large numbers of patients whose requirements 
for care could be better met in the home, if nurs- 
ing and other services could be made easily 
available to them — a Gatch bed for the tuber- 
culosis patient; someone to give him an intra- 
muscular drug; someone to help him in and out 
of bed occasionally; someone to shop for the 
housewife with tuberculosis. 

The story is repeated over and over. As soon 
as one important need of the patient develops 
that the family cannot meet, he is placed in a 
hospital or in some other institution, and then 
what happens? Once the admission occurs, 
his place in the home may be lost forever. The 
doctor and social worker who later try to help 
the patient and his family plan for his return 
find that the readjustments he must make are 
insuperable. 

Home care is one antidote to overinstitution- 
alization. One of the most constructive steps a 
community can take is providing a generous 
measure of the services which will onable fam- 
ilies to care for their own at home. Each com- 
munity will need to determine for itself what 
services should be offered and by whom. ie 
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most frequent and perhaps the most important 
service is that of the visiting nurse, providing 
bedside care. Other important home services 
would include social casework, physical and 
occupational therapy, homemaker service, 
friendly visitors, and the loan of wheelchairs, 
hospital beds, and bedside equipment. These 
services may or may not be integrated into a 
fully organized home care program ; but if the 
services are easily available, if administrative 
obstacles to their use can be removed through 
skillful community organization and, if prac- 
titioners of medicine are fully informed about 
these services and will in fact make full use 
of them, then the community can make sub- 
stantial progress in preventing unnecessary and 
unwise institutionalization. 

A word of caution is indicated concerning the 
concept of home care. This phrase to some 
means simply care at home for the nonhospital- 
ized tuberculosis patient. To others it means 
something more comprehensive, such as “or- 
ganized programs having centralized responsi- 
bility for the administration and coordination 
of services to patients and for providing the 
minimum of medical, nursing, and social serv- 
ices, and essential drugs and supplies” (2a). 
both kinds of home care have their place in a 
community. Of 11 organized home care pro- 
gra ms in the study made by the Public Health 
Service and the Commission on Chronic Ill- 
ness (2b), patients with tuberculosis were un- 
der care in 5. 

Example of Good Home Care 

The following case shows how a good home 
care program, administered by a general hos- 
pital under Jewish auspices in a large mid west- 
ern city, lias served a patient with tuberculosis. 

Following X-ray examination in a mobile 
unit, Mrs. A., age 33, was told she had active 
pulmonary tuberculosis. The public health 
nurse in her followup visits was met with denial 
of the diagnosis. Mrs. A. adamantly refused 
to consider the necessity for care in a State 
sanatorium 210 miles away from. home. 
Finally, she consented to discuss the possibilities 


for care in the home care program of a private 
general hospital. 

In discussion with the home care social 
worker, Mrs. A. continued to deny the diagnosis 
of tuberculosis. At the same time, however, 
she expressed her dual fears of infecting her 
young adopted sons, ages 5 and 7, if she re- 
mained near them, or of crippling them psycho- 
logically if she left them for an extended period 
for medical care. 

Mrs. A. is an intelligent person of broad in- 
terests, a highly skilled commercial artist, whose 
primary interest is her family. She had experi- 
enced many complications in achieving the 
adoption of her two sons, brothers who had 
previously been in several homes. These young- 
sters had barely acquired a degree of security 
with their adopted parents. Mrs. A.’s husband, 
an auditor, had a position which often kept him 
away from home except for weekends. Their 
income was about $5,000 a year. They were 
buying a 4-bedroom home in a suburb. 

With trepidation, Mis. A. decided to risk 
intensive study in the general hospital to see if 
she could be attended properly in the home care 
program. A 10-day study in the hospital re- 
vealed far advanced tuberculosis with cavita- 
tion in the left upper lobe. Sputum was posi- 
tive. Treatment requirements included: regu- 
lar medical supervision ; complete bed rest in a 
room to herself with bathroom privileges ; iso- 
lation, for example, no visitors in her bedroom; 
relief from all household responsibilities ; and 
most important, full cooperation of the patient 
in following these requirements. 

In this home care program, the medical chief, 
after staff conference, makes final judgment on 
the willingness and ability of his patient to give 
full cooperation. After much discussion with 
Mrs. A., he decided that she wanted to and 
would follow his recommendations at home. 

The social worker with the family had found 
that Mr. A. and the children believed that they 
could live with Mrs. A. and help her follow 
medical recommendations. Physical arrange- 
ments in the home were excellent. A full-time 
homemaker — capable of managing both the 
household and the two children — was found 
to live in. The visiting nurse could reinforce 
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with home teaching the doctor’s instructions. 
The social worker would visit regularly and be 
on call. The home care doctor would pay peri- 
odic visits to the home. 

This patient went home from the hospital 
on October 1 , 1954. The children had a small 
dining table in the hall outside her room. They 
had their meals at the same time she did. Their 
chairs were always in the same place for short 
periods of conversation. Her quiet periods 
coincided with their school hours and bedtime. 

This was a limited type of life for a vital 
woman such as Mrs. A. By spring, she longed 
for her usual garden activities and friends. Her 
doctor began to authorize graduated activities. 
For example, she was permitted to have tea 
with some of her neighbors, who sat in the yard 
outside her window while she remained in her 
bed. 

By August 1955, Mrs. A.’s sputum was nega- 
tive. By November 1955, she was readmitted 
to the general hospital for chest surgery. A 
left upper lobectomy was performed. She con- 
tinued to make excellent progress and in May 
1956 was discharged from the home care 
program. 

The strength and unity of this family have 
been greatly protected and preserved in this 
period of grave illness. Even so, the two chil- 
dren, as well as Mrs. A., are now overconscious 
of health. The children show some fear for 
their mother’s health. She in turn does more 
for them at this time than most S- and 10-year- 
olds need. The social worker in the home care 
program will continue to work with Mrs. A. to 
aid in her efforts to reach a better balance in 
helping her children achieve normal growth to 
independence. 

For those who may be moved to explore the 
possibility of a home care program in then- 
own communities, guidelines for establishing 
such programs are published by the Public 
Health Service and the Commission on Chronic 
Illness (2b). 

Mental Health 

While prodigious sums 
tenance of mental patients, 
is spent on treatment and 


are spent for main- 
, comparatively little 
study of mental ills. 


Many patients with a primary diagnosis, 
such as tuberculosis, also suffer mental illness. 
In fact, sooner or later most long-term patients 
develop emotional afflictions. In short, mental 
illness permeates the entire field of chronic ill- 
ness. In mental hospitals there is too little 
treatment of tuberculosis ; in tuberculosis hospi- 
tals, too little emphasis on psychiatric care. 
The major need for improving this situation is 
a vast increase in community mental health 
services and an overhaul of mental institutional 
services with an active program of therapy as 
the core of the program. Improvements in 
comprehensive care for tuberculosis patients 
also will moderate many of their mental 
stresses. 


Money 

The financing of care for tuberculosis presents 
a paradox. Not enough money is being devoted 
to such care ; yet a considerable portion of that 
which is spent is not used effectively. As the 
Commission on Chronic Illness says in its re- 
port, Care of the Long-Term Patient (3a) : 
“Because of inertia, outmoded practices persist; 
because of timidity, measures demonstrated to 
be practical in some communities are slow to 
spread to others; because of frugality, ap- 
proaches are adopted that prove to be ‘penny- 
wise and pound-foolish’; because of vested in- 
terests, the status quo is maintained when a fair- 
ly thoroughgoing realignment of methods of 
providing and financing services would be more 
economical. . . . 

“As voluntary health insurance continues to 
grow, more money will be available for the care 
of those who can afford to pay the basic pre- 
miums. Trends are in the direction of extend- 
ing coverage and modifying policies in ways 
that will benefit the long-term patient; but 
large groups of these patients are still excluded 
from the bulk of private insurance and from 
nonprofit voluntary prepayment plans.” 

The limitation of insurance on preexisting 
conditions is one example of an exclusion that 
adversely affects the patient with tuberculosis; 
another is the common 120-day limitation on 
hospital care. 
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“Government funds arc frequently held to a 
parsimonious level, reflecting the traditional 
philosophy of providing minimum subsistence 
and care rather than reconstruction of the 
health of the person. All too often public 
monies are made availablo in ways that prac- 
tically preclude tlieir more effective use. The 
manner in which they can be spent may be so 
restricted by law that they can pay for some 
services but not necessarily the kind of service 
the patient needs. Government often waits un- 
til the patient is reduced to the level of public 
assistance, missing earlier opportunities to halt 
the deterioration of his health. This in spite of 
the fact that many programs which are ade- 
quately supported are demonstrating good re- 
sults” (3b). 

Although private charities cannot carry a 
major share of the operating costs of care of 
the long-term patient, their use of “venture” 
capital has been a unique contribution in devel- 
oping counseling services, homemaker services, 
and home care programs. Such pilot demon- 
strations may be used to muster a greater degree 
of public support. 

Personnel 

For long-term care, probably the most serious 
personnel needs are: general practitioners; 
psychiatrists; specialists in pulmonary medi- 
mne and in physical medicine and rehabili- 
tion; public health physicians; nurses, 
particularly the public health nurse giving bed- 
side care and the practical nurse; trained 
a * en dants; medical and psychiatric social 
workers; occupational, physical, and speech 
erapists ; and vocational counselors. Most of 
iese shortages are not due primarily to insuf- 
went capacity of professional schools. The 
-c iools which offer training for most types of 
e nee ded personnel report a lack of students. 
A few facts on the availability of one class 
0 needed personnel — the medical social 
worker will suffice to illustrate the seriousness 
? these shortages. These facts are available 
, om j 1 joint study by three organizations : the 
nerican Hospital Association; the medical 
social work section of the National Association 


of Social Workers; and the Public Health 
Service. It is to be published this fall. 

One in every three hospitals for tuberculosis 
and other long-term patients has a social service 
department, but only 1 in 8 hospitals for short- 
term patients. Perhaps, for long-term patients 
this sounds reassuring. Nevertheless, the sober 
fact remains that 65 percent of the 410 tubercu- 
losis hospitals have no social worker ; 24 percent 
have only 1 worker; and only 7 percent have 
more than 3 social workers. 

Considerably more patients receive social 
services in tuberculosis hospitals than in general 
hospitals. But even in the tuberculosis hos- 
pitals, only 35 percent of those in hospitals with 
social service departments receive this type of 
service ; these amount to 20 percent of patients 
in all tuberculosis hospitals. 

The proportion of graduate social service 
personnel is somewhat less in tuberculosis hos- 
pitals, 60 percent, as compared with 62 percent 
in general hospitals for short-term patients, and 
73 percent in general hospitals for long-term 
patients. 

Other findings suggest that social service de- 
partments in tuberculosis hospitals may not 
be as well integrated with other departments 
as are departments in general short-term and 
long-term hospitals. Conspicuous contrasts 
are shown by the participation of social work 
departments in such activities as meeting with 
hospital administrators and ward rounds. 
Seventy-one percent of the departments in tu- 
berculosis hospitals had met with the hospital 
administrator, as contrasted with 90 percent in 
general long-term hospitals. On ward rounds : 
27 percent of the departments in tubei’culosis 
hospitals had participated in ward rounds, as 
contrasted with 62 percent in general long-term 
hospitals. Twenty -eight percent of the depart- 
ments in tuberculosis hospitals make no reports 
to the hospital administrator as compared with 
7 percent of each of the other types of hospitals. 

With respect to specialty consultations, the 
proportion of departments having psychiatric 
and other medical specialty consultations is sub- 
stantially smaller in tuberculosis hospitals than 
in the other types of hospitals. 
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_ These findings suggest the desirability of spe- 
cial efforts by voluntary and official agencies to 
strengthen existing administrative relation- 
ships through such measures as special studies, 
consultation, and institutes. The need for ad- 
ditional scholarship aid for both the first and 
second year of graduate training is equally ob- 
vious if the tuberculosis hospitals are to be ade- 
quately supplied with graduate social work 
staff. 

Not only must the numbers of most health 
personnel be increased, but educational pro- 
grams must be refocused to produce personnel 
who will be interested in and equipped to care 
for long-term illness. Education for most of 
these professions traditionally has been directed 
to acute illness and has been provided princi- 
pally in a hospital setting. Interest and skill 
in serving patients at home need primary 
emphasis. 

Coordination of Services 

Lack of coordination of services in some com- 
munities is greater than the lack of money. 
One cannot overemphasize the importance 
of good working relationships among diverse 
community agencies, facilities, and interests. 

In recent years a promising start in coordi- 
nation and integration has been made in many 
localities. 

In a few scattered communities — Essex 
County, New Jersey ; Chicago ; Milwaukee ; and 
San Francisco, for example — central services 
for the chronically ill have been established 
under voluntary auspices to advise patients, 
their families, and physicians on where various 
types of counseling and referral service can be 
obtained. People can be helped to examine vari- 
ous solutions for their problem, learn what and 
where various services are available, what they 
are likely to cost, and which services are avail- 
able without charge or on a part-pay basis. 

A single source of these counseling and re- 
ferral services, however, is most unusual. Most 
victims of long-term illness must attempt to 
make contacts with a vast number of programs, 
agencies, and institutions before they can lo- 
cate the specific service needed at a given time 


and, if the cost is beyond their means, find a 
source of funds with which to pay. 

Local tuberculosis associations can do much 
to help establish similar services in other com- 
munities. We have only begun to tap the pos- 
sibility of joint financing by the voluntary 
health agencies of much needed community 
services, of which counseling and referral are 
but one example. 

Another type of coordination is that which 
is possible nationally. The experience of the 
Commission on Chronic Illness is a notable ex- 
ample. Born of the wish of four national pro- 
fessional associations and the Public Health 
Service to make order out of various unrelated 
efforts to improve long-term care, the commis- 
sion has concluded its brief but highly success- 
ful career. It is gratifying to see some of the 
forecasts of things to come. The American 
Medical Association, for instance, is now pub- 
lishing the Chronic Illness News Letter, in con- 
nection with which it will also serve as an in- 
formation center for the many inquiries which 
the News Letter stimulates. 

A committee has been appointed to develop 
a program of research and education relating 
to the aging processes. This committee has al- 
ready begun plans with the Public Health Serv- 
ice for ways to bring together State medical so- 
cieties and State health departments on proj- 
ects to improve the health of older people. Still 
another committee is reviewing the progress 
being made by the voluntary prepayment plans 
in extending coverage to the long-term patient. 

In the field of rehabilitation, the American 
Medical Association has recently created an 
intra-association group, consisting of represent- 
atives of several of its councils, to look into the 
present status of rehabilitation, review existing 
programs and procedures, and suggest methods 
for improvement and coordination. Field work 
by the Council on Medical Service is already 
underway. 

The American Hospital Association mean- 
while has appointed a Committee on Chronic 
Illness in its Council on Professional Practice. 
The committee plans to publish new materials 
to {a) further accentuate the vital role of re- 
habilitation, (5) answer how-to-do-it questions 
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including those of financing the hospital care 

of the chronically ill, and (c) show examples of 

(rood programs in action. . •. 

3 The American Public Health Association and 
the American Public Welfare Association like- 
wise are projecting programs m which the 
major objective is to achieve coordination of 
services and facilities— in itself an example of 
coordination. 

Attitudes 

Attitudes toward long-term ilhiess, warped 
for generations, are changing as its nature and 
the needs of its victims become understood and 
as methods of treatment are learned. Neglect 
and pessimism are being replaced by an arouse 
social conscience and by confidence in the va ue 
of treatment and rehabilitation. The change 
is not sufficiently rapid or extensive, of course, 
and it needs to be accelerated among peisons 
in the health professions even more than among 
those in the general population. 

In the past, misconceptions constituted the 
single most important block to changing atti 
tudes. Because much long-term illness is pain 
ful, ugly, depressing, and costly, it is stil a 
major feat to gain attention and a constructive 
attitude for its victims. 

Nevertheless, negative ideas have yielde 
Long-term illness is no longer commonly ie 
garded as hopeless and the care of the long-term 
patient is becoming a successful undertaking. 

Need for Additional Facts 

The final major element in the community s 
chronic illness program, the need for additiona 
facts, should be first. Although most families 
are affected by it, we have no accurate up-to 
date measure of the dimensions and various 
characteristics of long-term illness. Consi 
erable research is being conducted on causes o 
the various chronic diseases and better meas 
ures for treatment, but little attention is given 
to studies of how best to apply what knowledge 
we already have. 

Since 1949, the United States National Com- 
mittee on Vital and Health Statistics has em- 
phasized the need for more adequate informa 
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tion on illness. In 1953 that group published 
a blueprint of the needs for statistics on illness 
in the general population ( 4 ) • In addition to a 
few community studies, the Federal Govern- 
ment is now about to undertake a continuing 
health survey. Data collected on a sampling 
method will provide periodic estimates for t 
country as a whole and by regions on the prev- 
alence ^nd incidence of the major categories 
of sickness and disability. . , 

The information obtained will include for 
each major disease and type of impairment 
“such things as number, age, sex owupatmn ° 
persons afflicted, the duration of disability, tli 
amounts and types of medical or other services 
received for, or because of, the illness or 1 - 
ubilitv and ability to work or engage m other 
Swta ;*>r oLple, the ability to attend 
school in the case of a child, or, in the case of 
a housewife, ability to perform usual household 

dU These surveys will provide facts much needed 
to comprehend the problem of chronic illness 
and to P give direction to community plans for 

its solution. 
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These findings suggest the desirability of spe- 
cial efforts by voluntary and official agencies to 
strengthen existing administrative relation- 
ships through such measures as special studies, 
consultation, and institutes. The need for ad- 
ditional scholarship aid for both the first and 
second year of graduate training is equally ob- 
vious if the tuberculosis hospitals are to be ade- 
quately supplied with graduate social work 
staff. 

Not only must the numbers of most health 
personnel be increased, but educational pro- 
grams must be refocused to produce personnel 
who will be interested in and equipped to care 
for long-term illness. Education for most of 
these professions traditionally has been directed 
to acute illness and has been provided princi- 
pally in a hospital setting. Interest and skill 
in serving patients at home need primary 
emphasis. 


Coordination of Services 


Lack of coordination of services in some com- 
munities is greater than the lack of money. 
One caxrnot overemphasize the importance 
of good working relationships among diverse 
community agencies, facilities, and interests. 

In recent years a promising start in coordi- 
nation and integration has been made in many 


localities. . . 

In a few scattered communities — Essex 
County, New Jersey; Chicago; Milwaukee; and 
San Francisco, for example — central services 
for the chronically ill have been established 
under voluntary auspices to advise patients, 
their families, and physicians on where various 
types of counseling and referral service can be 
obtained. People can be helped to examine vari- 
ous solutions for their problem, learn what and 
where various services are available, what they 
are likely to cost, and which services are avail- 
able without charge or on a part-pay basis. 

a single source of these counseling and re- 
ntal services, however, is most unusual. Most 
victims of long-term illness must attempt to 


and, if the cost is beyond their means, find a 
source of funds with which to pay. 

Local tuberculosis associations can do much 
to help establish similar services in other com- 
munities. We have only begun to tap the pos- 
sibility of joint financing by the voluntary 
health agencies of much needed community 
services, of which counseling and referral are 
but one example. 

Another type of coordination is that which 
is possible nationally. The experience of the 
Commission on Chronic Illness is a notable ex- 
ample. Born of the wish of four national pro- 
fessional associations and the Public Health 
Service to make order out of various unrelated 
efforts to improve long-term care, the commis- 
sion has concluded its brief but highly success- 
ful career. It is gratifying to see some of the 
forecasts of things to come. The American 
Medical Association, for instance, is now pub- 
lishing the Chronic Illness News Letter, in con- 
nection with which it will also serve as an in- 
formation center for the many inquiries which 


the News Letter stimulates. 

A committee has been appointed to develop 
a program of research and education relating 
to the aging processes. This committee has al- 
ready begun plans with the Public Health Serv- 
ice for ways to bring together State medical so- 
cieties and State health departments on pioj 
ects to improve the health of older people. Still 
another committee is reviewing the progress 
being made by the voluntary prepayment plans 
in extending coverage to the long-term patient. 

In the field of rehabilitation, the American 
Medical Association has recently created an 
intra-association group, consisting of represen 
atives of several of its councils, to look into the 
present status of rehabilitation, review existing 
programs and procedures, and suggest me 10 s 
for improvement and coordination. Field work 
by the Council on Medical Service is already 

underway. , 

The American Hospital Association mean- 
while has appointed a Committee on Chronic 
Illness in its Council on Pro^mnal Pr^ 
The committee plans to publish new ma iter na 
to w farther accentuate the " 
habilitation, (5) answer how-to-io-it 
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relationships between a patient and a member 
of the ward staff, conflicts between one member 
of the staff and one or more of the ward per- 
sonnel can influence, adversely or positively, the 
individual’s course of treatment in the hospital. 
The death of another patient, a fluctuation in 
the physician’s level of interest, the waxing and 
waning in the intensity of nursing care are de- 
scribed as significant contributors to stress. 

Other studies support the premise that fac- 
tors within the hospital setting contribute sig- 
nificantly to unauthorized discharges. One 
analysis indicated that two-fifths of the pa- 
tients who left did so mainly because of such 
factors. Predominating among reasons given 
for leaving were dissatisfaction with medical 
treatment, hospital rules and procedures, and 
with the attitude and amount of interest shown 
by hospital personnel. Next in order were lack 
of facilities or concern for treatment of other 
ailments, conflicting medical opinions, and the 
physician’s refusal to discuss the patient’s con- 
dition with Mm. 

Coleman, writing in the Journal of the Amer- 
ican Public Health Association (July 1955), 
observed that though some few tuberculous pa- 
tients can only bo helped by psychotherapy, the 
majority can be helped by psychiatrically 
oriented physicians, nurses, and social workers. 
To these statements I would add my own con- 
viction, notwithstanding the importance of spe- 
cialized training, that the personal qualities of 
sympathy, objectivity, courtesy, and warmth 
are primary requisites for a professional 
worker. 

The foregoing comments may be summarized 
as follows : 

1. Granted that personality or social prob- 
ems may lead to a patient’s refusal to follow 
medical advice, we must not overlook the pos- 
sibility of other contributing factors. These 
aie primarily attitudes of hospital personnel 
toward patients and the willingness of such per- 
sonnel to adapt administrative procedures to 
the needs of the patients. Flexibility or change 
is not always possible immediately, but pro- 
essional personnel sometimes forget that in- 
stitutions are for the patients, not structures in 
w uch the patient is only an incidental entity. 

V ' > o. 9 


2. Kesponsibility for the welfare of the pa- 
tient is shared by all persons in the hospital 
and by others on the outside. Some emotional 
outbursts may be expected to occur at any stage 
in any long-term illness. We cannot always 
avoid such outbursts. We should, however, in 
addition to providing the best of medical care, 
direct our efforts toward understanding the pa- 
tient, being alert to possible pressures, trying 
to relieve the pressures before they become 
critical, providing an outlet for the expression 
of feelings without fear of recrimination, help- 
ing him directly or indirectly in resolving diffi- 
culties which create concern, and providing in 
general a comfortable atmosphere in which he 
can recuperate. 

The Patient at Home 

Before discussing ways of helping the patient 
who refuses hospitalization, let us face the fact 
that the controversy among medical authorities 
over whether a patient with active tuberculosis 
belongs at home or in a hospital has undoubt- 
edly reached the patients. It is not surprising 
that they are confused about the importance of 
institutional care. The impressions of profes- 
sional people working with the tuberculous pa- 
tient are that he may resist hospitalization 
because he believes it no longer necessary. 

Not to pursue this subject further, I shall cite 
two experiences which independently led to the 
same conclusion although they occurred several 
thousand miles apart and involved workers who 
were never in communication with each other. 

Fifty recalcitrant patients were referred to 
a medical social worker in one health depart- 
ment and 50 to a sanitarian in another, to de- 
termine how these departments could persuade 
patients to accept the hospitalization they had 
refused. Both workers concluded that only 2 
or 3 of the patients were genuinely recalcitrant. 
The remainder responded to the genuine inter- 
est displayed and help received. The 47 or 48 
patients who subsequently accepted hospitali- 
zation voluntarily represented as many differ- 
ent situations and were alike only in that they 
were not actually recalcitrant. It follows then 
that we often label patients resistant when they 
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P atients Who Disregard 
Medical Recommendations 

The tuberculosis patient who refuses 
to follow medical advice is a subject 
of major concern. It is frequently 
assumed that “uncooperative” pa- 
tients are of certain prototypes and that the 
unattached, transient, male alcoholic is the most 
numerous. Another widespread assumption is 
that most nonconforming patients are inade- 
quate personalities who react as they do because 
of economic and social pressures. Compulsory 
isolation is often considered to be the only ef- 
fective method of management. 

Though some aspects of this problem — pri- 
marily, why patients leave hospitals against 
medical advice — have received intensive study, 
relatively little research has been directed to 
learning why other patients with similar cir- 
cumstances are willing to accept hospitaliza- 
tion ; to determining whether patients at home 
foEow medical instructions; or to developing 
means of helping patients who refuse to stay in 
the hospital. The various research projects 
completed in recent years have at least pro- 
vided some knowledge which bears upon cur- 
rent assumptions and which suggests ways of 
helping the problem patient. 

One major finding is that there is no pre- 
dominating type of recalcitrant any more than 
there is a predominating cause for Iris be- 
havior. Resistance to restricted activity, to 
medical authority, to isolation from family and 
social contacts, as well as fear of boredom, are 
normal responses in an individual accustomed 
to controlling Iris own destiny. 

Some patients may acquiesce for a long time 
only to rebel in a crisis. Others may deliber- 
ately break discipline because they project their 


By Ruth B. Taylor, M.A., cine f medical social con- 
sultant, Tuberculosis Program, Division of Special 
Health Services, Public Health Service. 


hostility toward tuberculosis onto the hospital 
or society. Most have plenty of time to brood 
oyer their worries. The patient who has two 
diseases, alcoholism and tuberculosis, and the 
really mentally or emotionally disturbed pa- 
tient who requires psychiatric as well as medi- 
cal treatment, add to the complexity of the 
pattern. 

The first step for devising ways of helping 
patients who do not follow medical recom- 
mendations is to identify the contributing fac- 
tors. A further implication is that the method 
of helping must be adapted to the special needs 
of each individual. 

My comments will be directed to a discussion 
of patients who leave the hospital against ad- 
vice and patients who resist entering. Other 
forms of resistance, both in and out of the hos- 
pital, include refusal to permit surgery, failure 
to follow orders for restricted activity, evasion 
of medical supervision, working without medi- 
cal approval, and refusal to take drugs. The 
same principles apply in all of these problems. 

The Patient in the Hospital 

Some research projects describe a method of 
predicting potential discharges against medical 
advice, and psychologists have concluded that 
these patients can be helped if kept under close 
surveillance. My own feeling is that any pa- 
tient is a potential recalcitrant under circum- 
stances of stress. Hospital patients react to 
stress situations more vigorously than they 
would to similar stimuli outside the institution. 
Society must help the tuberculosis patient with- 
stand the pressures to which he is subjected, 
for the sake of his own recovery as well as for 
the protection of those he might infect. Its 
responsibility for protecting him against need- 
less irritations is even greater. On occasion, 
hospital and health personnel unwittingly con- 
tribute to the many pressures which may push 
the individual beyond his powers of endurance. 

Higgins and Kaplan in the Journal of the 
American Medical Association (May 19o3) 
shattered some of the Elusions about the hospi- 
tal as a place of refuge and security. Ihciv 
study showed that relationships among patients, 
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health gains. There must be a willingness to 
find ways of adapting such practices imagina- 
tively. Insistence upon conformity to a pre- 
conceived set of standards may only thwart all 
other efforts. Eespect for the individual and 
his right to be different is fundamental in all 
social relationships, and especially when the in- 
dividual is a tuberculosis patient. 


Pulmonary Nodules Found 
In Cleveland Survey 

ST" \ To provide accurate rates on the 
frequency with which malignancy is 
L j' / found among solitary nodules in the 
* — ~/ lung parenchyma, a study was made 
of 666 persons in the Cleveland 1949 chest sur- 
vey whose X-ray film revealed a nodule that was 
roughly spherical or lobulated in shape, fairly 
well circumscribed, at least 1 cm. in one diame- 
ter, and not obviously calcified. In the mass 
survey 618,218 chest X-rays were taken. 

Followup, which included pertinent interval 
history and further X-rays, began 5 years after 
the survey, in March 1954, and continued 
through June 1955. Only 3.3 percent were of 
completely unknown status at the end of the 
observation period. The average followup 
time for those with complete followup was 5 
years and 3 months. 


By Sabine M. Holin, M.D., clinic physician, East Side 
County Clinic, Cleveland, Ohio; Ralph E. Dwork, 
U.D., director of health, Ohio State Health 

Department; Stanley Glaser, statistician. Tuber- 
culosis Program., Public Health Service, Washing- 
ton > D - C., Arthur E. Rikli, M.D., M.P.H., chief. 
Special Health Services, Public Health Service, 
Chicago regional office; and Joseph B. Stocklen, 
M-D., controller of tuberculosis for Cuyahoga 
County, Cleveland. 


<l>er 1956 


Xodules occurred 5 y 2 times more frequently 
among older persons aged 55-64 (about age 60 ) 
than in persons aged 25-34 (about age 30 ) and 
more often in white than in nonwhite persons. 
Among women the frequency rate was 0.87 per 
1,000. The male rate of 1.12 was 30 percent 
higher. Neither the race or sex differences are 
due to age distribution of the population. Re- 
sponse to the X-ray survey was poorer among 
the older age groups in 1949 than among the 
younger age groups, but even if the response 
had been better and the study had included 
more persons, there is no reason to believe that 
the age-specific nodule frequency rate would 
have been different. 

In 85.4 percent of the study population, no 
definite diagnosis had been established at the 
end of 5 years. Only 3.0 percent of the nodules 
were proved malignant, and 9.0 percent were 
proved to be or very probably were of tuber- 
culous etiology ; 2.6 percent of the patients had 
lesions of other etiology. No diagnosis, not 
even a suspected diagnosis, was made in 74.7 
percent of the patients with nodules. However, 
in 10.7 percent, tuberculosis and cancer were 
presumed, and it seemed quite likely that malig- 
nancy may develop in a certain number of nod- 
ules of unproved etiology. Most of the nodules 
were diagnosed early. 

No malignancies occurred in patients under 
45 years of age. In all, there were 19 cases of 
cancer and 1 of Hodgkin’s disease. Sixteen pa- 
tients were male and 4 were female. Pulmo- 
nary resection was performed in 7 patients with 
cancer. Three of the seven were alive at the 
end of the study. Definite or probable calcifi- 
cation was found in 181 nodules, but none of 
these proved to be malignant. None of these 
nodules had appeared on the original film. 
Even if the persons least likely to have malig- 
nant nodules are excluded from consideration, 
the cancer rate is only 9.9 percent (see table). 

The shape of the nodule appeared to have no 
prognostic significance, but the size appeared 
to be of considerable importance. In 43 per- 
sons the nodules were 4 cm. in size or larger; 
10 of the 43 were subsequently shown to have 
malignancy. Roughly half of the malignancies 
were in persons with the larger nodule, and in 
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simply need more, or better, or different types 
of help in understanding and accepting medical 
recommendations. 

Many dedicated health personnel have ex- 
pressed feelings of frustration about the prob- 
lems presented by patients who will not follow 
medical recommendations. They may pass 
more stringent laws. They may work with the 
courts to insure that forcible hospitalization will 
be approved when cases come up for consid- 
eration. They may witlihold drugs or clinic 
services. They may develop locked wards or 
jail facilities. And they may use, sometimes 
reluctantly, all of the authority vested in their 
positions to protect the public health. Because 
the majority of patients in direct contact with 
health departments are in the lowest economic 
stratum, the impression has grown that the tu- 
berculous belong to the socially inadequate seg- 
ment of society. A corollary appears to be that 
they must therefore be handled by authori- 
tative means. There are certain dangers inher- 
ent in this philosophy. To the extent that we 
stigmatize and use coercion on patients, the 
more likely they are to “go underground.” 

Actually, our studies have revealed an insig- 
nificant proportion of any predominating type 
of tuberculous patients, recalcitrants or other- 
wise. There are, of course, cases in which force 
alone seems indicated. Some psychiatrists be- 
lieve that patients who are at odds with society 
can best be helped by authoritative, nonpunitive 
handling and that such patients receive real 
benefit from isolation in a facility especially 
adapted to their particular needs. Many an 
intractable alcoholic who has walked out of nu- 
merous hospitals responds to enforced treat- 
ment when it is tempered with sympathetic 
attention and the full gamut of psychiatric, 
social, and rehabilitation services. 

Undoubtedly, we already have most of the 
answers to this problem of interpersonal rela- 
tionships between patients and staff. The hiatus 
is between knowledge and its application. Since 
no two patients and no two situations are really 
alike, generalizations are often dangerous. 
Even so, I shall make a few generalizations in 

conclusion. 


1. One might well expand Tollen’s remark 
that “the prevention of irregular discharge be- 
gins at the start of treatment,” and say that 
the prevention of resistance to medical recom- 
mendations begins early in the patient’s life. 
However, because human nature has the ca- 
pacity to change, each new experience can be 
positive or negative in its impact, and even 
well-adjusted people are not immune to over- 
whelming pressures. Those who have certain 
emotional inadequacies can also be helped 
through a crisis situation. When tuberculosis 
is suspected, an opportunity is present for in- 
fluencing the patient’s attitudes by the way in 
which his condition is interpreted to him. As 
he progresses through medical treatment, each 
new situation either facilitates or hinders the 
adjustment according to the way in which this 
crisis is met. 

2. Compliance with medical recommenda- 
tions is not always synonymous with satisfac- 
tory adjustment. The impact of the emotions 
on the progress of tuberculosis is well estab- 
lished. The acting out of resistance may upset 
the staff but benefit the patient. Attempts to 
impose certain standards of behavior on pa- 
tients increase resentment. Acceptance, on the 
other hand, of these reactions as normal, and 
of patients as people with a right to express 
their opinions lessens their need to fight per- 
sons who are helping them fight their disease. 

3. Skilled professional staff of the several 
disciplines should be available to provide their 
interrelated services throughout the course of 
diagnosis, treatment, and rehabilitation. The 
assistance of family members and friends must 
be mobilized to lend support to the patient and 
facilitate his acceptance of needed care. Com- 
munity resources should be accessible, and their 
staffs should have an adequate understanding 
of the medical and social implications of the 
disease and of its significance to the individual 
patient. 

4. Special problems often require the devel- 
opment of new skills. Cultural patterns must 
be understood. When an Indian is hospitalized 
hundreds of miles from his hogan, his photo- 
graph is sent periodically to relatives to show 
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Choice of administering either the Mantoux 
test or the Vollmer patch test is made by the 
county medical society. 

To assure statistical information from each 
testing program, a key ptmchcard has been de- 
vised for machine tabulation. Uso of the 
pimchcard is a prerequisite of certification. 
Tiie program cost includes punching and tab- 
ulating costs. The cards give data on age, 
race, sex, occupation; whether the Mantoux or 
patch test was used ; and whether the reactions 
were negative, positive, or converter. 

A statistical summary of more than 200 
schools which have already been certified, in- 
cluding the number of new cases discovered, is 
included in the full paper. 

Once the number of tuberculin reactors in a 
community is determined, this comparatively 
small group lends itself to practical reexamina- 
tion at frequent intervals. It has been proposed 
that a registry of tuberculin reactors be estab- 
lished in Jones County. As time goes on, other 
reactors can be added to the list. Plans can be 
made to X-ray periodically everyone on the 
registry. The frequency of reexamination will 
need to be determined from experience. Such 
a plan is economically and physically possible. 

It is reasonable to assume that in Iowa, where 
m 1954 the rate for new active cases of tuber- 
culosis was 16 per 100,000 population, eradica- 
tion of tuberculosis can be accomplished by 
frequent reexamination of every tuberculin 
reactor, 

—Paul C. Williamson, executive director, Iowa 

Tuberculosis and Health Association, Des Moines. 

Developing a Tuberculin 
Testing Program in Iowa 

Jones County, Iowa, in 1954 conducted a mass 
tuberculin testing program as a pilot study to 
determine the infection rate among the general 
population. The Epidemiologic Study Com- 
mittee of the Iowa Tuberculosis and Health As- 
sociation, which initiated the project, wanted to 
gather statistical data according to age, race, 


sox, marital status, occupation, and informa- 
tion according to geographic areas such as urban 
and rural. In addition, the committee was in- 
terested in studying the cost of mass tuberculin 
testing and its effectiveness as a ease-finding de- 
vice in comparison with miniature film screen- 
ing programs. 

The decision of the county medical society to 
use the Vollmer patch test was based on the be- 
lief that it would be moi’e acceptable to the 
public, that it would be more economical, and 
that the testing could be accomplished with 
limited personnel. At the same time, despite 
the limitations of the patch test, it was believed 
the survey would determine the infection rate 
trend in the community, and, in all likelihood, 
the patch test would not miss a case of tuber- 
culosis in those tested. 

A total of 12,392 persons were tested, or 63.8 
percent of the 19,401 residents listed in the 1950 
census. Of the population above 5 years of age, 
69.1 percent were tested. There were 1,266 
tuberculin reactors, amounting to 10.2 percent 
of those tested. 

For both sexes, the highest percentage of re- 
actors occurred in the age group 60-64 years. 
In men, the peak of 30.1 percent reactors oc- 
curred in the age group 55-59 years. In 
women, the highest percentage of reactors 
reached 22.1 in the age group 60-64 years. The 
mean age for all reactors was 42.1 years. The 
mean age for male reactors was 41.6 years and 
for female, 42.8 years. 

The county was organized similar to the 
pattern used in fast-tempo miniature film 
screening programs. A receipt-book type of 
preregistration slip with carbon copies made it 
possible to keep track of everyone tested. The 
remaining slips revealed the name, address, and 
telephone number of those to be tested. Mobile 
X-ray units were used as interpretation centers. 
Each reactor was X-rayed at the time of the 
interpretation. 

A registration card was devised to provide 
statistical information by machine tabulation. 
The cards were punched and tabulated accord- 
ing to age, race, sex, marital status, occupation, 
school, institution, and geographic area. 
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Cancer etiology rates in Cleveland study 



Num- 

Cancer 

Population 

ber of 
persons 

Num- 

ber 

Per- 

cent 

Study group 

666 

20 

3. 0 

Number with followup 
information 1 _| 

593 

20 

3. 4 

Excluding definite and 
probable calcification.- 

412 i 

20 

4. S 

Excluding men under 45 
and all women _ 

225 

16 

7. 1 

Excluding definite and 
probable calcification, 
men under 45, and all 
women 

161 

! 

16 | 

9. 9 


1 Does not include 51 persons known to be alive but 
for whom there is no other information, and 22 not 
known to be dead or alive. 


no case of malignancy was the nodule smaller 
than 2.0 cm. The nodule was on the right side 
of the lung in 6S percent of the cancer cases and 
61 percent of all study cases. A larger propor- 
tion of the medially located nodules were ma- 
lignant than those in the lateral portion of the 
parenchyma. 

Five hundred thirty-five of the patients (80.3 
percent) never had any illness attributable to 
the nodule. After 5 years only 18 (2.7 percent) 
had died of the nodule, and only 23 (3.5 per- 
cent) of the living had any symptoms attribu- 
table to the nodule — 17 had tuberculosis, 2 had 
cancer, and 4 had diagnoses of possible cyst, 
pneumonia, benign tumor, and suspected tuber- 
culosis. In 90 (13.5 percent) the health status 
was not determined. Forty-four whose health 
status with respect to the nodule was not known 
died of unrelated causes. Twenty-four were 
known to be alive, but for 22 there is no infor- 


mation at all. , . , 

Age-specific mortality rates for the study 
population and for Cleveland are substantially 
the same. Although the total mortality among 
the study "roup was substantially higher than 
for Cleveland, the difference is attributed to the 
higher average age of the study group. 

From these findings, it appears that a high 
index of suspicion of malignancy is warranted 
Sever 45 years of age with nodules 


of 2.0 cm. or larger. Individualized determi- 
nation and utilization of every diagnostic tool 
are essential with the realization, however, that 
solitary pulmonary nodules are not as hazard- 
ous as previously thought. Unfortunately, it 
is not possible to prove preoperatively in the 
vast majority of cases which nodules are malig- 
nant and which are not. 


Recent Tuberculin Testing 
Experiences in Iowa 


Our purpose is to find tuberculosis, and it 
stands to reason that we should search for it 
where it is most likely to be found. 

With our long years of experience, it would 
seem that our approach in the future must 
give greater attention to those persons who are 
harboring tubercle bacilli in their bodies by 
evidence of their reaction to the tuberculin test. 

Since 1952, an epidemiological study commit- 
tee of the Iowa Trudeau Society has been in- 
vestigating the extent of tuberculosis in Iowa. 
Among other things, the committee was curious 
to know the infection rate among the general 


population. 

Investigation revealed that some tuberculin 
testing has been done in various locations in the 
State, but the programs varied widely from the 
standpoint of selectivity and techniques, and 
little emphasis was placed upon the accumula- 
tion of data. Thus, attempts to gather infor- 
mation on tuberculin testing were soon 
abandoned. 

The committee felt that uniformity of pro- 
cedures in tuberculin testing would have to be 
established in order to evaluate the amount of 
tuberculosis infection and agreed upon two ap- 
proaches: school certification and mass tuber- 
culin testing on a countywide basis. 

The Iowa Subcommittee on Tuberculosis of 
the American School Health Association was 
appointed in December 1954. The su coiium 
tee established standards to he observed! 
tuberculin testing of school students and school 
personnel in Iowa. Schools which meeb . t} ^ 
tablished qualifications receive the association s 

tuberculosis control award. 
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was 4 times greater than in the same period 
in 1954. On the othor hand, 141 cases occurred 
in the nontuberculous pulmonary patients. 
Here, incidence in cases in the last 3 months of 
1955 was 8 times greater than in 1954. 

One hundred twenty-five cases of persistent 
infection occurred in the tuberculous group, 
and 60 cases in the nontuberculous group. In 
the former, incidence in cases in the last 3 
months of 1955 was 26 times greater than in 
1954. 

To summarize, of the 298 primary cultures 
for atypical chromogenie acid-fast bacilli re- 
covered from both groups of patients : 

15 percent were from patients having treated active 
pulmonary tuberculosis. 

3 percent were from patients having untreated ac- 
tive tuberculosis. 

4 percent were from patients having inactive tu- 
berculosis (both treated and untreated). 

3 percent were from patients having treated non- 
tuberculous pulmonary disease. 

45 percent were from patients having untreated non- 
tuberculous pulmonary disease. 

44 percent were lmown to have had, at one time 
or another, cultures positive for ilf. tuberculosis. 

Alarming increases in incidence of new and 
persistent chromogenic infections are occurring 
in tuberculous patients and in patients with 
nontuberculous pulmonary disease. Since our 
knowledge of the genesis of these organisms 
and their pathogenicity for man is incomplete, 
the prevailing situation should be of great 
concern. 

— Marie L. Koch, Ph.D., bacteriologist in 
charge , Clinical Laboratory, Wood Veterans Ad- 
ministration Hospital, Wood, Wis. 

Correlation With Socioeconomic 
Conditions in New York City 

Since the beginning of the antituberculosis 
campaign in the United States, health authori- 
ties have paid special attention to the specific 
and nonspecific factors that influence the course 
of tuberculosis. The present investigation of 
socioeconomic conditions and known tubercu- 
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losis prevalence in New York City demonstrates 
one approach to some of the existing commu- 
nity problems in tuberculosis control. The full 
paper describes and supports with statistical 
evidence the association of known tuberculosis 
prevalence with unsatisfactory housing and 
inadequate income. It was published July 1956 
by the New York Tuberculosis Association 
under the title “Socio-Economic Conditions and 
Tuberculosis Prevalence in New York City.” 

During the 3-year period 1949-51, the tuber- 
culosis prevalence rate for New York City, 
which includes 5 boroughs, averaged annually 
369 per 100,000 population. In Manhattan the 
rate was 665, or 80 percent higher than the 
overall average, and in Queens the rate was 32 
percent lower, or 252. 

At the same time, according to data available 
from the last decennial Federal census, the 
median family income during the year 1949 
was $3,526 for the entire city and $3,073, or 
$453 less, in Manhattan, but nearly $600 more, 
namely, $4,121, in Queens. In other words, the 
highest tuberculosis prevalence rate occurred 
where income was lowest, and the lowest 
tuberculosis rate was found where income was 
highest. 

The proportion of dwelling units found to be 
be dilapidated or with inadequate plumbing 
was reported in 1950. As against an average 
of 9.6 percent of such units for the city as a 
whole, 18.5 percent of the dwellings in Manhat- 
tan were comparatively unfit. But in Queens, 
the borough with a lower tuberculosis preva- 
lence rate and a higher income, only 4.7 percent 
of the units were considered to be dilapidated. 

It is worth noting that in Manhattan, with 
the highest tuberculosis rates, 80 percent of the 
health areas had an average of 200 or more 
residents per acre. In Queens, 90 percent of the 
area had fewer than 100 persons per acre. 
(Health areas are population units, made up 
of contiguous census tracts, used for vital statis- 
tics purposes in New York City. They average 
about 25,000 persons.) 

True, home conditions are a reflection of 
economic ability to enjoy them. However, the 
communicable nature of tuberculosis demands 
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One section of the full report deals with medi- 
cal management of suspects following X-ray 
examination of the reactors. In addition, the 
follow-through accomplished by the public 
health nurse is outlined, and a cost analysis is 
included. 

— Paul C. Williamson, executive director, Iowa 

Tuberculosis and Health Association, Des Moines. 

Treatment of the Nonhospitalized Patient — 
Advantages and Special Problems 

Among tuberculous patients under supervi- 
sion of the chest clinic of Bellevue Hospital, 
New York City, 510 have received antitubercu- 
losis drugs during the 2% years since 1953. 
Nearly half began treatment on the wards of 
the hospital and were transferred to their homes 
to complete therapy, which has been continuous 
and consistent. Other patients were accepted 
from other institutions or started treatment as 
clinic patients. Results in this group are less 
gratifying. 

Indications for therapy have been varied. 
The hospital inpatient service has been utilized 
when needed for special studies, ancillary serv- 
ices, or for surgical treatment. In this respect, 
the hospital clinic is well suited to conduct home 
treatment since hospitalization does not inter- 
rupt continuity of supervision. Clinical re- 
sults have, in general, been consistent with 
expectations, and it is concluded that adequate 
treatment can be provided to outpatients when 
all clinical requirements are met without com- 
promise. Certain groups of patients present 
special problems which are not easily solved in 
the clinic. Adolescents and elderly patients 
fall into this category, as do the occasional un- 
cooperative, recalcitrant patients who are a 
problem wherever treated. 

Best results are obtained when home treat- 
ment is begun after careful exploration of per- 
sonal and social problems, and to this end social 
services are essential. Provision of diversional 
activity, rehabilitation services, and education 
regarding tuberculosis continues to be impor- 
tant but is more' difficult for patients scattered 


throughout the community than when together 
under one roof. 

Individuals in home contact with patients 
have been examined and followed. Results are 
encouraging and suggest that risk is slight 
when therapy and supervision are adequate. 

— Frances S. Lansdown, M.D., assistant visiting 
physician, Julia M. Jones, M.D., visiting physi- 
cian, Eleanor Martin, M.D., clinical assistant 
visiting physician, and Jean F. Huddleston, M.D., 
associate visiting physician, all with Bellevue Hos- 
pital Chest Service, New York, N.Y. 

Emergence and Distribution of 
Chromogenic Acid-Fast Bacilli 

The full report emphasizes changes in inci- 
dence or primary isolations of atypical chromo- 
genic acid-fast bacilli (or new cases of 
chromogenic infection) and changes in inci- 
dence of persistence (or multiple cultures from 
single individuals) occurring in tuberculous 
patients and nontuberculous pulmonary pa- 
tients at the Veterans Administration Center, 
Wood, Wis. 

The period of observation extended from 
October 1954 through December 1955. For 
analytical purposes it is divided into 5 succes- 
sive periods of 3 months each. Two hundred 
ninety-seven primary cultures were recovered 
from 6,116 clinical specimens cultured for 
Mycobacterium tuberculosis , an incidence of 
4.8 percent. 

Results show that, in both groups, changes in 
incidence of primary isolations undergo sea- 
sonal variations which reach their maximum in 
late fall and early winter, with lesser fluctua- 
tions in late spring and early summer. Con- 
comitant cyclic changes also occur in regard to 
persistence, but only among turerculosis pa- 
tients. This phenomenon did not make its ap- 
pearance in the nontuberculous pulmonary 
group until the seventh month of the observa- 
tion period. 

One hundred fifty-six cases of chromogenic 
infection occurred in the tuberculosis patients. 
Incidence in cases in the last 3 months o J0 
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ing to uniform standards. We use an intra- 
dennal dose of 0.0002 mg. of a commercial puri- 
fied protein derivative. The size of the indura- 
tion is measured and recorded. An induration 
of G mm. or over is considered positive, but all 
indurations of less than 6 mm. are also recorded. 

Eacli child in the schools is to be tested each 
year regardless of whether he had a positive 
or negative reaction the previous year, but spe- 
cial consideration is given to any child who pre- 
viously experienced a violent reaction. Accu- 
rate records provide a detailed analysis and 
evaluation of the project as it progresses. Data 
from the records will be tabulated from ma- 
chine punchcards. An attempt will be made to 
observe periodically until he leaves school each 
child who reacts positively. A file of individ- 
uals tested will be maintained, and new cases 
of tuberculosis reported in the future will be 
checked against this file. 

The project nurses, with some assistance from 
the bureau of public health nursing, make a 
thorough investigation for the possible source 
of the infection in the environment of each child 
having a positive reaction. Tuberculin tests 
and X-rays of the people with whom he might 
have had contact are obtained through either 
die family physician or the Honolulu chest 
clinic. The name of the private physician is 
given on the consent slip signed by a parent 
of each child tested, and the result of the test, 
if positive, together with an explanatory letter, 
is sent to that physician. 

The tuberculosis register and the records of 
the bureau of public health nursing and of the 
chest clinic are checked for all students who 
show a positive reaction so as to avoid dupli- 
cation of effort and to obtain some evaluation 
of the tuberculosis control procedures already 
in effect. 

The main objective of the project, therefore, 
is to determine liow best to use the tuberculin 
test in the present control program. We wish 
to determine the case-finding potentials of the 
immediate examination of the positive reactors 
and to search for the source of their infection. 
We are curious about the feasibility of follow- 
ing up these positive reactors and of maintain- 
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ing a permanent current record of persons tested 
against which to check new cases as they are 
reported in the future. Such a study, properly 
administered over a period of years, should 
yield valuable information about the epidemi- 
ology of the disease and the significance of in- 
fection as well as information about the 
techniques and logistics of tuberculin testing 
which could be useful in future control plans. 

Some of the data from the project are avail- 
able in the full paper. About 97 percent of the 
student population in the project area are being 
tested. Elementary schools (kindergarten 
through 6th grade) have a prevalence of 3.6 
percent positive reactors; intermediate schools 
(7th through 9th grade), 8.3 percent; and the 
high school students (10th through 12th grade) , 
19.4 percent. Although previously undiagnosed 
cases are being found, the results so far indicate 
that tuberculin testing as a case-finding proce- 
dure is considerably more expensive per case 
discovered than the present methods of mass 
X-ray surveys. 

— Robert H. Marks, M.D., chief, bureau of tuber- 
culosis, T erritory of Hawaii Department of Health, 
and Holland Hudson, executive secretary. Tuber- 
culosis Association of the Territory of Hawaii, 
both of Honolulu. 

Effect of Chemotherapy 
on Long-Term Prognosis 

During 1930-40 the death rate from primary 
tuberculosis on the children’s tuberculosis serv- 
ice of Bellevue Hospital, New York City, was 
over 20 percent. Ninety-five percent of the 
deaths were due to meningitis and miliary 
tuberculosis, more protracted forms of hema- 
togenous tuberculosis, and local progression of 
primary tuberculosis with cavitation and 
bronchogenic spread. With the advent of strep- 
tomycin, the death rate fell to 5 percent and 
more recently to 1 percent. The ultimate prog- 
nosis of the survivors can only be determined 
by long-term followup. 

This has been achieved in over 98 percent of 
cases treated with specific therapy. Reported 
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that contacts -with the disease hi or outside the 
home must be under such conditions as to limit 
its spread. 

Unemployment, and consequent limitation of 
income, brings with it a weighted chain of re- 
duced income, poorer home conditions, and 
higher tuberculosis rates. In 1950, in the civil- 
ian adult population in Hew York City, 
slightly less than 7 percent were unemployed 
(6.9 percent). In Manhattan, where higher 
rents are demanded, unemployment was S.4 per- 
cent. Again in Queens, with low tuberculosis 
rates, unemployment was but half (4.3 percent) 
that of Manhattan. 

In like manner, data on the association of the 
above-mentioned socioeconomic indexes and tu- 
berculosis rates have been com piled for all 5 
boroughs of Hew York City, for the 30 health 
center districts in these boroughs and their sub- • 
divisions, the 34S health areas. 

From these correlations in a great population 
center, it appears that tuberculosis prevalence 
is closely associated with housing and income. 

The supporting evidence leads to the conclu- 
sion that, where urban living is accompanied 
by inadequate or slum housing, low income, and 
the deleterious effects of overcrowding and pov- 
erty, tuberculosis continues to exist at a higher 
level of prevalence than where the general phys- 
ical and social environment is salubrious. 

— Anthony M. Lowell, M.P.H., director, statis- 
tical division, New York T uberculosis and Health 

Association, New York, N. Y. 


Tuberculin Testing 
of Honolulu Children 


In October 1955 a tuberculin testing project 
was launched in 26 Honolulu schools. Some 


24,000 school children, from kindergarten 
through high school, will be tested each year for 
a period of 5 years. The area of the study in- 
cludes the highest tuberculosis mortality and 
morbidity rates in the city. Six persons— 3 pub- 
lic health nurses plus a practical nurse, a rec- 
ords analyst, and a clerk-are employed full 
time for the project by the Oahu Tuberculosis 
and Health Association. Medical direction is 


by the chief of the bureau of tuberculosis of the 
Territory of Hawaii. 

In 1930 a tuberculin testing survey in an in- 
termediate school in Honolulu showed a preva- 
lence of positive reactors of over 75 percent. 
By 1946 the prevalence had declined to IS per- 
cent and by 1955 to 6 percent. These falling 
rates are part of the background facts which 
encouraged the long-range study. 

Also, the tuberculosis control program in the 
Territory had received unusually good public 
support for many years. The relative propor- 
tion of beds available for the care of tubercu- 
lous patients has always exceeded that of most 
communities. Intensive case finding through 
chest X-ray surveys has been in progress since 
1942. For a long time approximately one-lialf 
of the new admissions to the sanatoriums have 
been discovered in this way. 

In addition, only 6 percent of persons who 
died of tuberculosis in 1955 were unknown to 
tlie health department before their death. The 
tuberculosis death rate of 55 per 100,000 popu- 
lation a dozen years ago was exceeded by only 
a few States. How, the death rate of 6.4 per 
100,000 is one of the lowest among the States. 
Since 1950, the rate has declined 71.1 percent 
although the number of new cases has declined 
only 23.4 percent. But the low yield of new 
cases discovered in the mobile X-ray unit sur- 
veys in some areas x - esulted in a search for more 
selective surveys and for other supplements to 
present case-finding efforts. 

Some further reasons for studying a different 
approach to case finding included the occa- 
sional discovery of advanced tuberculosis in 
persons never previously X-rayed, the indif- 
ference of some of the population toward X-ray 
surveys, and the prevailing propaganda that 
tuberculosis is about finished as a public health 
problem. 

Approximately a year of thoughtful discus- 
sion and planning among interested individuals 
preceded the project. Complete understanding 
and cooperation were obtained from tubercu- 
losis and health personnel and from representa- 
tives of the schools and the medical society. 

The technique of administering and interpret- 
ing the test has been carefully planned accord- 
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had had clinical tuberculosis or had died of tho 
disease. 

In tho period of observation, 1943-53, during 
which 186,000 person-years wore accumulated 
by the study population, 96 of the girls died, a 
rate of 50 for 100,000 person-years, when a rate 
twice as high was expected. Death rates for 
the group were much lower during tho period of 
training and the early postgraduate years than 
were corresponding rates for women of the 
same age in the general population. Rates in- 
creased during the period of observation, and, 
by the end of the period, deaths from all causes 
equaled or perhaps even exceeded those in the 
general population. 

The findings for two particular causes of 
death are of particular interest : The number 
of deaths from tuberculosis was only one-ninth 
of the number expected, and deaths from vio- 
lent causes in the later years of the observation 
period accounted for two-fifths of all deaths. 
Motor vehicle accidents alone accounted for 14 
of the 35 deaths from violent causes. Over- 
dosage of barbiturates, suicides, and carbon 
Monoxide poisonings accounted for 15 more. 
If the fatal barbiturate and carbon monoxide 
poisonings were in fact intentional, suicide 
would then be the most prominent single cause 
°f death in the study population. 

Although nurses undoubtedly are more high- 
ly exposed to communicable diseases than the 
general population, only a relatively small 
number of deaths were caused by such diseases. 
Instead, the greatest mortality risks of today’s 
young nurses appear to be from causes not 
directly related to their professional services. 

—Andrew Theodore, M.A., Anne G. Bercer, 

B.A., and Carroll E. Palmer, M.D., Ph.D., 

Tuberculosis Program, Division of Special Health 

Services, Public Health Service, Washington, D.C. 


The Patient’s Reaction 
,0 Hospital Treatment 


This study explored the range and diversii 
of attitudes toward hospital treatment held I 
5(0 male tuberculosis patients in the Veterai 


Administration Hospital, Madison, Wis. How 
do patients, in this age of chemotherapy and 
surgical procedures, feel about undergoing pul- 
monary surgery ? What degree of faith do they 
have in the antibiotics they are receiving! 
How do they react to prolonged bedrest in the 
light of these new treatment methods? What 
are their feelings toward the medical personnel 
who are entrusted with their care? 

Each patient filled out the Madison Sentence 
Completion Form, an attitude form designed 
specifically to evaluate the thoughts and feel- 
ings of hospitalized tuberculosis patients. In 
completing the 80 sentences of the form, the 
patient has an opportunity to express his reac- 
tions to bed rest, surgery, and other pertinent 
aspects of his treatment program. Analysis of 
responses revealed the following: 

There does not appear to be a uniform set 
of attitudes held by all tuberculous patients. 
Individual differences in personal reactions and 
intensity of feelings are striking. 

Bed rest tends to place an emotional strain 
on the majority of patients. Restlessness, de- 
pression, nervousness, boredom, and feelings 
of helplessness are frequent complaints. On 
the other hand, many patients are able to adjust 
adequately to long-term bed l’est. A minority 
of bed resters express the feeling that they 
“never had it so good.” 

Many patients have marked difficulty in ac- 
cepting their enforced dependency on the hos- 
pital staff. The maj ority, however, regard their 
dependency state as necessary for cure and ap- 
preciate the help given them. 

Most patients indicate confidence in the ef- 
fectiveness of the antimicrobial drugs and state 
they have benefited noticeably. Complaints 
about the disagreeable taste of para-aminosal- 
icyclic acid and the discomforting side effects 
of other drugs are not uncommon. 

About Half of the patients are willing to 
undergo pulmonary surgery if it is prescribed. 
Surgery is generally viewed as a means of 
speeding up recovery. Strong fears in regard 
to the operation often attend the acceptance 
or rejection of surgery. Many patients are 
either unwilling to reach a decision or indicate 
that they will turn down surgery. 
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in the full paper is the present status of sur- 
vivors in the groups mentioned above who have 
been followed for more than a year. 

Edith M. Lincoln, M.D., visiting physician, 
children’s medical service, Bellevue Hospital, 
New York, N. Y., and Pamela A. Davies, M.B., 
. and George I. Lythcott, M.D., both instructors 
in pediatrics, New York University. 


Candida albicans: A Means of Detecting 
Tubercle Bacilli on Culture Media 


In 1951 1 reported that a strain of Candida 
albicans which had been isolated from the spu- 
tum of a patient known to have pulmonary 
moniliasis and which failed to grow on Loewen- 
stein’s medium had produced a heavy growth of 
large creamy colonies on this medium when 
micro-organisms of Mycobacterium tuberculosis 
were present. In that story attention was di- 
rected to the fact that colonies of G. albicans 
develop at the sites on Loewenstein’s medium in 
which there are tubercle bacilli. 

This observation has been used to detect the 
early and as yet macroscopically invisible 
growth of M. tuberculosis on Loewenstein’s 
medium inoculated with portions of specimens 
suspected to contain the micro-organism. 

At the Royal Edward Laurentian Hospital, 
Montreal, during the past year, more than 1,000 
specimens have been examined for M. tubercu- 
losis by means of duplicate cultures on Loewen- 
stein’s medium. One tube in each set of dupli- 
cates was superinoculated with a suspension of 
C. albicans cells on the fifth day following in- 
oculation with the material in which M. tuber- 
culosis was being sought. 

Examination of the superinoculated dupli- 
cates disclosed a heavy growth of C. albicans 
in certain tubes within a few days. Acid-fast 
bacilli were found among the yeast cells m 
every instance in which a heavy growth of C. 
albicans developed. The average time between 
the original inoculation and detection of acid- 
fast bacilli was 15.6 days. Examination of the 
control duplicates, on the other hand, only dis- 


closed macroscopic evidence of growth of M. 
tuberculosis in 4 to 5 weeks. 

The superinoculated duplicates also yielded 
evidence of M. tuberculosis half again as many 
times as the control duplicates. Up to the pres- 
ent time, most of the cultures of acid-fast 
bacilli that have been detected by means of, and 
isolated from, G. albicans have produced pro- 
gressive tuberculosis in guinea pigs. However, 
H strains have been found of atypical chromo- 
genie acid-fast bacilli which upon injection 
cause guinea pigs to become tuberculin reactors 
but seemingly do not incite progressive disease. 

The fact that the superinoculation method 
yielded a greater number of positive cultures 
than the routine method indicates that 0 . albi- 
cans contains, or produces, a factor which stim- 
ulates the growth of M. tuberculosis. 

A study of the clinical histories of the pa- 
tients from whose specimens M. tuberculosis 
was isolated by the superinoculation method 
and not by the routine method disclosed that 
some of these persons had a positive sputum 
only on one or two previous occasions and that 
many either had been given, or were actually 
taking streptomycin, isoniazid, or para-amino- 
salicylic acid. 

Preliminary in vitro experiments which have 
been carried out since the described study indi- 
cate that G. albicans promotes the growth of 
very small numbers of tubercle bacilli and that 
tubercle bacilli which have been exposed to 
streptomycin or isoniazid either fail to multi- 
ply or multiply only at a slow rate on standard 
culture media. 

— Edith Mankiewicz, M.D., bacteriologist, Royal 

Edward Laurentian Hospital, Montreal, Canada. 


Mortality Among Former Student 
Nurses During the Last Decade 

Nearly 26,000 former student nurses first 
placed under observation while in training dux 
ing 1943-49 participated in a followup study in 
1952. The purpose was to determine how many 
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Health Services for Children 


I X school health services, as in the infant and 
preschool area, the Working Group on Serv- 
ice Programs recognizes wide variations in pro- 
gram content, stages of development, and avail- 
able facilities in agencies providing school 
health services. 

The Working Group on Service Programs 
recognizes also that changing concepts and new 
approaches are vital to the attainment of goals 
in health programs for school-age children, 
hr view of the fluid state of school health serv- 
ices, it was considered neither desirable nor pos- 
sible to prescribe specific statistical patterns ap- 
plicable to all school health programs. Conse- 
quently, the proposals of the working group 
sioukl be regarded as a framework within 


Service 

The Working Group on Service Programs of the 

u lie Health Conference on Records and Statistics 
ls Issu ' n & ^ series of documents on the collection and 
analysis of statistics recommended for various health 
e partment service programs. As these recom- 
mendations are completed and approved by the 

wor ing group and the conference, they will be pub- 
lished. 

An introduction to the series and the basic prin- 
cip es governing service statistics appeared in June 
. fmge 519. These were followed in the July 
issue, page 705, by a statement on service statistics 
or the health supervision of infants and preschool 
children. 

hi developing this statement, the third in the 
-cries, the Working Group on Service Programs had 
’ e assistance of Dr. Alfred Yankauer, director, 
•internal and child health services of the New York 
late Department of Health, as medical consultant. 

This report was approved by the conference mem- 
ership in May 1954, It has been reproduced in 
mimeographed form as attachment A to document 


which each school health agency may develop 
a statistical program in accordance with its 
own needs. 


PREREQUISITES 

The following conditions must exist if mean- 
ingful service statistics are to be developed for 
a program of health services for school-age chil- 
dren. 

1. The objectives and scope of the program 
must be clearly defined. 

2. Education personnel and health program 
personnel, such as physicians, nurses, nutrition- 
ists, social workers, health educators, and stat- 
isticians, should have a part in determining the 


Statistics 

312 by the National Office of Vital Statistics, Public 
Health Service, Department of Health, Education, 
and Welfare, Washington, D. C. Under the title 
“Guide to the Collection, Analysis, and Interpreta- 
tion of Service Statistics in Health Services for Chil- 
dren of School Age,” it has been endorsed by the 
Association of State and Territorial Directors of 
Local Health Services, the Council of State Directors 
of Public Health Nursing, and the Statistics Section 
and the Committee on Administrative Practice of 
the American Public Health Association. 

Concurrently, with the development of this state- 
ment, tlie Committee on School Health Service 
Statistics of the School Health Section of the Ameri- 
can Public Health Association was also addressing 
its attention to fallacies in the way school health 
statistics are often kept. The report of this com- 
mittee was published in the American Journal of 
Public Health , May 1956, page 636. Interlocking 
membership of the two groups was arranged in 
order to assure basic consistency in the respective 
statements. 
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Most patients do not appear upset when hos- 
pital personnel and visitors wear masks. In- 
stead, they recognize and appreciate the mask’s 
value as a protective measure. A. minority 
react negatively to the wearing of masks, feel- 
ing that it enhances the stigma of the disease. 

Patients invariably prefer a physician who 
is professionally skillful, who explains their 
medical condition to them in a frank, compre- 


hensive, and understandable fashion. On the 
other hand, most patients prefer nurses for 
their friendly, personal qualities rather than 
for their professional competence. 

Despite the many frustrations of hospitali- 
zation, most patients feel optimistic about the 
future. 

— George Calden, Ph.D., chief psychologist, 

Veterans Administration Hospital, Madison, JFis. 



Each month your health department and many hospitals, laboratories, 
schools, clinics, and homes receive a copy of PUBLIC HEALTH 
REPORTS, mailed to arrive on the 20th, or even earlier, depending 
upon geographic location of the subscriber. 

Its pages carry timely research reports, analyses of current trends, 
new methods, concepts, and ideas, and topical reviews for the busy 
scientist, teacher, or public health worker. Capsule coverage of im- 
portant public health meetings, like those of the American Public 
Health Association, help the PHR reader. 

You can have your personal copy promptly. Use the subscription 
blank on the inside back cover. Let the 20th of each month be an 
important date for you, too. 


Scheduled ^or early pullication 


Eastern States Health Education Conference 
Public Health Begins in the Family 
Nerve Gas in Public Water 
Progress in Leprosy Research 
Recent Surface Disinfection Studies 
Group Therapy Behind Locked Doors 
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STATISTICAL INFORMATION 

To determine whether the school health serv- 
ice is meeting its objective, extensive statistical 
data are needed for planning, administering, 
and evaluating the operation of the program. 
The following types of information are sug- 
gested for these purposes. 

For Planning a Program 

Baseline data against which to measure prog- 
ress in provision of health services are essential. 
The data suggested below for planning a pro- 
gram should be subdivided, if applicable, ac- 
cording to type of school (public, parochial, or 
private) which the children attend ; or whether 
they are in hospitals or similar institutions ; or 
whether for some other reasons they are not in 
school. The data should also be subdivided by 
agency administering the program and by type 
of service provided. 

1. Population of school-age children by age or 
grade (or by ungraded classes) , sex, and color 
(where significant) . 

2. Number of children in entering school pop- 
ulation, by grade (or by ungraded classes). 

3. Estimates of the future school population. 

4. Socioeconomic characteristics of the popu- 
lation by geographic area as indicated by per- 
tinent census data and by intercensal data such 
as general opinions of school principals, teach- 
ers, and nurses ; special studies ; welfare data ; 
and other health department data. 

5. Legal and administrative requirements af- 
fecting the school health program. 

6. Morbidity and mortality data, by age and 
cause. 

7. Information identifying existing health 
and medical facilities and personnel and other 
health resources in the school system and in the 
community, which would be available through 
the health department, board of education, 
other public agencies, voluntary health agen- 
cies, and private medical practitioners. 

For Administering a Program 

Tire customary daily report of physicians and 
nurses, which shows the number of examina- 
tions given, conditions found, and corrections 
made, tells little about what has been accom- 
plished and what needs to be done in any class- 
room. Not all conditions can be corrected, and 


not all corrections relate to conditions found 
upon original examination. The best tire 
health service can do is to get the children under 
medical supervision. The number of correc- 
tions recorded for a current year cannot be di- 
rectly related to the number of conditions found 
because the former may be the outcome of an 
examination in a preceding term or year. A 
statistical report of corrections, unless related 
to group examined, fails to reveal the actual 
service received. For administrative purposes, 
however, a summary of current information, by 
geographic area when indicated, is needed. 

~ For the reasons stated, information similar to 
the following frequently is required, in addition 
to the baseline data previously enumerated for 
planning a program. 

1. Number of children referred through ob- 
servation of teacher or nurse. 

Practically every school child is observed to 
some degree for health status by the teacher 
or the nurse. 

2. Number of children examined, with oi 
without the parent being present, by the school 
physician, by a private physician, or by some 
other physician; and number examined by the 
school dentist, by a private dentist, or by some 
other dentist. 

The following information should be organ- 
ized by the type of agency (board of education, 
health department, or other) and by the type of 
physician or dentist providing the service. 

Entering children: Number found with and number 
found without conditions needing attention. 

Reexamination of selected grades: Number of chil- 
dren found with and number found without conditions 
needing attention. 

Referral examination by source (specify) of refer- 
ral : Number of children found with and number found 
without conditions needing attention. 

3. Number of children screened and referred 
by nonmedical procedures. 

Specify type of procedure: Number referred and 
number not referred for further examination. 

4. Distribution of children examined, by 
health status (with or without health needs), 
color, sex, and age or grade : 

Number of children examined or observed. 

Number of children for whom further attention is 
indicated. 
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kinds of information needed and in developing 
plans for its collection. The statistician should 
function as a member of this professional team 
in initial planning of the program as well as in 
program operation and evaluation. 

3. The information required should be clearly 
understood by, and should be acceptable to, 
medical and dental societies and other partici- 
pating personnel and agencies. 

4. The purpose to be served by the statistical 
data should be clearly specified. Keports 
should be prepared only to fulfill specific 
purposes. 

5. Provision should be made in advance, dur- 
ing the initial planning stage, for periodic eval- 
uation of statistical procedures. 

6. Statistics developed for health services to 
school-age children should be correlated with 
statistics developed for related programs of the 
health department. One means toward this end 
is to have a records committee periodically pass 
on and review basic statistical forms of the 
several programs. 

Other factors involved in effective evaluation 
which cannot be totaled and tabulated, such as 
local physicians’ cooperation, availability of 
adequate facilities and qualified personnel, and 
attitudes and habits in relation to health, must 
be borne in mind. 

BASIC CONCEPT AND OBJECTIVES 

It is generally accepted that a program of 
health services for school-age children should 
consist of three major segments : health instruc- 
tion, maintenance of healthful environment, 
and health services. This report is confined to 
suggestions for the development of statistics 
related to health services. School health serv- 
ices may be provided by the health department, 
by the board of education, or, in some instances, 
by another agency. 

The emphasis in school health programs has 
changed from merely finding and correcting 
physfcal defects to the health appraisal of chil- 
dren as individuals, the solution of their over- 
all general physical and emotional problems, 
and the education of the child and family in 
healthful living. 

It is agreed that health programs for chil- 
dren of school age should be sufficiently broad 
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in scope to include not only services for children 
in public, private, and parochial schools but also 
services for school-age children who, for health 
or other reasons, are not in any school. Infor- 
mation should be available on the services pro- 
vided for each group. 

It is recognized that data on the child not 
registered in school may be difficult to obtain, 
but, when such information is available, it is 
desirable to include it in administering a pro- 
gram. Possible sources are records from pub- 
lic health nursing offices, crippled children’s 
services, and special clinics. 

Because of the many variations in school 
health programs, no standard pattern of serv- 
ices prevails. However, it is possible to set 
forth basic objectives toward which all pro- 
grams are directed to a greater or lesser degree. 
These objectives may be stated briefly as: 

1. Finding children in need of medical or 
educational observation, counseling, and treat- 
ment by : 

Observation by teacher or nurse. 

Appraisal by physician and dentist either through 
school health services or through some other source. 

Nonmedical screening (vision, hearing, dental in- 
spection in school, height and weight measure, health 
inventory) and self-referral. 

Absence from school or nonregistration. 

2. Followup (and continuation of followup) 
of child in need of care to the point of definitive 
diagnosis or to the point of receiving care, and 
giving care where it is within the scope of the 
program. Examples are: 

Observation by teacher or nurse. 

Examination by school physician. 

Counseling by nurse, physician, and others that child 
seek service or treatment. 

Examination by specialist or consultant. 

Provision of immunization. 

Medical or dental treatment. 

Provision of special education service. 

Obtaining report of service provided. 

Implementation of report, if further service is indi- 
cated. 

3. Minimizing the hazards of school attend- 
ance by means of communicable disease control 

and accident prevention. 

4. Provision of emergency service, such a 
care of injured or sick in. school. . 

5 Health guidance and counseling tin-oug i 
contacts with children, parents, teachers, and 
community agencies. 
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for Evaluating a Program 

Tho working group believes that anaiysesof 
results of medical examinations, case-hnd 0 
services, and followup data would be more val- 
uable than many unrelated statistics currently 
being accumulated. In addition, periodic a al- 
vsis of the school health record of each child 
is desirable. It is not necessarily recommended 
that tho entire program of school health sei 
ices should be evaluated routinely. Detailed 
analyses are generally more useful when han- 
dled as a special study. 

Medical Examination 

Studies of records of medical examinations 
can provide indexes of health needs. _ Analyses 
of physical defects by typo and severity of con- 
dition can provide data useful both in m ica 
ing preventive measures and needs f 01 sei a ices. 

In considering medical examinations as an 
index of health needs, it should be borne m 
mind that the diagnostic findings of the school 
physician’s examination cannot always be c 
finitive and that his examinations may not covei 
that portion of the school population examined 
by private physicians. Moreover, records an 
reports of the private physician may not e 
comparable with those of the school physician. 

Case-Finding Services 

Information and data of the following type 
are useful for analyzing case-finding services . 
What was the source of finding the case . 

What was the type of condition found ? _ 

Was the needed service provided? (Tins is 
useful information both for evaluating the pro 
gram and for indicating gaps in community 
services.) 

How many conditions found for the first time 
in reexamination might have been f ound earliei 
(either by a more careful referral program or 
at the time of a previous examination) ? 

How much over-referral and under-referral 
resulted from nonmedical screening or teacher 
observation? 

Followup Data 

Information regarding followup activities 
and the results obtained from followup are 
probably the most revealing index to accom- 
plishments of the school health program. The 
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final results of followup, or some jord as to 
whether the condition is m need of followup, 
should always be clearly stated m thebasic^- 
or d At the time of a reexamination, cunent 

XtVas be E = n done In the interim, - valuoHe 
for nr o "ram planning and operation. I his 
type of reappraisal after reasonable ollownp 
provides a measure of evaluation of the ~ei 

^A periodic review of individual records an- 
nually if possible, is a better source of matenal 
for evaluating services performed and tl 

Records of children needing further attention 
should be analyzed more fiequen y 

ords of other children. 


School Health Record 

Inasmuch as the ultimate goal of a health 
nrooram for school-age children is better serv- 
b *? T-i.] if j s Important to have a sep- 

rr 

successful evaluation of the program is depend- 
successnu ^ which nec essary informa- 

tion's available, the school health record should 
be designed to provide information on the type 
of service provided and on the findings, and to 
olve specific recommendations for further serv- 
fees based upon casefinding and followup, ill- 
ness and accident data, and pertinent absentee 

data. 

tabulation methods 

The following methods are suggested for tab- 
ulating program statistics. They may be used 

m ManxmtnZhods. Abstracting information 

by manual sorting and counting individual case 
summary cards, or tally sheets is applicable to 
small health departments, but these methods do 
not lend themselves easily to correlation o 

information. -m •_ 

Marginal-punched , hand-sorted cards. 11ns 
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Number of children with conditions, single or mul- 
tiple, needing attention. 

Number of children not needing any further atten- 
tion. 

Number of children, and percentage of total children 
examined or observed, in specified diagnostic groups. 

5. Distribution of children with and without 
health needs by method of finding. 

Breakdown according to : 

Medical examinations (whether new admission, re- 
examination, that is, periodic additional examination, 
or whether referral by teacher, nurse, or parent). 

Screening. 

Teacher observation. 

G. Types of conditions most frequently need- 
ing attention, such as nutritional, vision, car- 
diac, skin, ear, and orthopedic conditions, or 
behavior problems. 

These might be listed according to : 

Static handicap (such as club foot) which should be 
noted. 

Handicap which needs attention but which is not re- 
ceiving it. 

Handicap which is receiving attention but which 
should be followed to see that attention is continued. 

7. Diagnoses showing statistically significant 
differences observed in color, age, and sex 
groups, or for other important variables; for 
example, economic status and geographic 
location. 

8. Statistics relating to the volume of other 
services, such as immunizations, dental services, 
first aid. 

These data need not be collected routinely 
but may be the basis for special study. 

9. Statistics of services not rendered ; for ex- 
ample, services which are planned but which are 
not possible to provide, and the reasons why. 

10. Statistics of followup services for chil- 
dren found by the several casefinding methods. 

These data have to be obtained on a longi- 
tudinal basis, that is, over a period of time. 

11. Counts of some educational services, such 
as number of nurse conferences with school 
staff, teacher-nurse conferences, talks to com- 
munity groups. 

These items do not measure quality, but they 
do tell what is being done with respect to se- 
lected aspects of the program. It is not neces- 
sary, however, that complete information of 
this kind be kept constantly. The desired in- 


formation may be obtained through special 
studies at selected time intervals. 

12. Data on a number of special services that 
may or may not be administered by health or 
education departments. 

These are the services provided for handi- 
capped children of school age and the services 
provided by cardiac and tuberculosis clinics. 
Data on such services should be correlated with 
regular school health statistics. 

13. Summary of results of previous findings. 

As a supplement to the types of current re- 
porting listed in paragraphs 1-12, a summary 
of the action taken is also suggested. For a 
particular group examined in the previous year, 
a summary record would reveal whether the 
children who needed attention received it dur- 
ing tire 12-month period following the exami- 
nation. Summarized information of this type 
gives a more satisfactory picture of the accom- 
plishments of the program and what remains 
to be done than does a detailed count of condi- 
tions found and corrected within a current year. 

14. Analyses of absences by type of illness 
and length of absence. 

Absentee records are a potential source of 
useful data for indicating preventive measures 
and needs for services and for reflecting acute 
and chronic conditions. Absentee records 
would be analyzed only as a special study, es- 
pecially when the absences are repeated or 
long-term absences occasioned by illness. It is 
important to know the reasons for absence, to 
know how many conditions received attention, 
what are the needs of children who did not re- 


ceive care, how much absenteeism could have 
been prevented, and to what extent absenteeism 
might have been shortened. 

15. Data on the types and results of accidents. 
Inasmuch as accidents are the leading cause 


f death among children of school age, accident 
atistics, if they are to be complete, should 
mtain information on the nature of the acci- 
jnt, part of body injured, how, when, and 
here the accident happened (supervised or un- 
ipervised play), treatment given, followup 
ieded, clays absent, and whether a physician 
as required. Accident data are valuab e or 
anning educational programs of accident pre- 
mtion and correcting the conditions which 
ad to the occurrence of accidents. 
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For health -workers, students, and others unfamiliar ivith techniques 
of industrial hygiene, a definition of terms and an explanation of the 
procedures in the technology of air sampling are contained in this 
talk presented to the chemical section of the 43d National Safety 
Congress and Exposition, Chicago, October 18, 1955. 


Some Basic Pi’inciples and Problems 
of Air Sampling in Industry 

By CHARLES D. YAFFE, M.S. 


INDUSTRIAL HYGIENE is concerned with 
I everything in the working environment in- 
cluding, of course, the air surrounding the 
worker. That air, in addition to its normal 
constituents, may contain foreign substances or 
contaminants in solid or gaseous form. Unless 
k is prepared specially in the laboratory, air 
always contains some contaminants, so it is not 
strictly correct to say that air is “normal” only 
when it is “pure.” One of the objectives of 
air sampling is to determine how much of a 
given contaminant is present in the working 
atmosphere. 

Types of Airborne Contaminants 

Airborne contaminants may all be classified 
chemically. They may be further sorted into 


’ ^ r ' Yaffe, chief. Program Services, Occupational 
Health Field Headquarters, Public Health Service, 
Cincinnati, is also one of the technical editors of the 
n cyclopedia of Instrumentation for Industrial 
yg iene, published April 1956 by the University of 
Michigan in cooperation with the Public Health 


two major groups, depending on whether or 
not they are living matter, such as bacteria, 
viruses, or molds. 

In addition to finding impurities of a chem- 
ical nature in air, we also encounter various 
forms of energy such as light, sound, and radio- 
activity. These are also parts of the working 
environment that are of interest to the indus- 
trial hygienist. Again, as with airborne sub- 
stances, these are normally present everywhere, 
and our interest is primarily with “how much.” 
The measurement of these energy forms, which 
are sometimes referred to as physical agents, is 
a broad and complex subject outside the scope 
of this present discussion, which will be limited 
to the airborne contaminants referred to as 
chemical agents. 

The methods employed in measuring the 
amount of a contaminant will depend on the 
form in which it exists in the air. The forms 
in which contaminants are found in the air may 
be classified as dusts, fumes, gases, vapors, and 
mists. 

Dusts and fumes are solid particles which 
differ in their size and method of production. 
Dust is produced when solid material is broken 
up by such operations as crushing, grinding, 
drilling, and blasting. Fumes, on the other 


Yol, 71, No. 9, September 1956 


923 



method permits ready analysis where the vol- 
ume of service is not large enough to justify 
mechanical tabulation. 

Mechanical tabulation. This method is prac- 
tical in health departments with a large volume 
of services. 

POINTS FOR EMPHASIS 

Advance planning for the collection of data 
is an important aspect in the accumulation of 
meaningful statistics. Program directors, 
nursing personnel, statistics staff, field person- 
nel working with the records, school adminis- 
trators, and teachers should be included in the 
planning. Within the program area there 
should be clear understanding of the definitions 
and need for uniformity in recording and re- 
porting. Particularly is it important that local 
medical and dental societies have such under- 
standing. 

Final responsibility for decisions regarding 
terminology and classification would seem to 
rest with program directors working with the 
education and nursing personnel, statistics staff, 
and members of the field staff who use the 
records. 

Statistical approaches to health needs of chil- 
dren of school age are complicated and should 
be undertaken as a well-defined study. For sta- 
tistics to be meaningful, an adequate followup 
system should be provided, and a concise record 
should be maintained of the service rendered. 
In analyzing school health data, one area of 
information at a time should be mapped out for 
study. As the usefulness of the collected in- 
formation is determined, specific items can be 
continued or dropped as indicated. 

Compilation of all service statistics on a 
school-year basis is recommended for compari- 
son with baseline data. Where these statistics 
are required for fiscal purposes, compilation on 
a fiscal-year basis should supplement, but not 
substitute for, school-year data. The working 
group cautions against more frequent tabula- 
tions than are justified by use. 

With the trend toward having children ex- 
amined by the family physician instead of by a 


physician employed by the school or health c 
partment, the collection of statistics on cone 
tions needing attention becomes even more diJ 
cult. Accurate sampling studies within a schc 
health service are believed to be more fruitf 
than the year-by-year accumulation of mea 
ingless numbers of different categories of co 
ditions. Cooperation with local and State me 
ical societies is important in making the speci 
studies. Special studies done on a samplii 
basis, when indicated, are recommended as 
device to reduce the number and complexity i 
routine reports wherever possible. Routine r 
ports should concentrate on minimum essei 
tials for reflecting program activities ar 
should avoid over-refinement of data. 

The working group believes that the fri 
quency with which specific reports should l 
compiled must be determined locally, depent 
ing on uses to be made of the data. It recon 
mends that unduplicated counts of school-ag 
children served would be most meaningful whe 
tabulated annually, on a school-year basis i 
possible. 

Statistical measurements of service should b 
interpreted in relation to baseline data, need 
for services, and program objectives. Onh 
thus can an approach be made to evaluating ac 
complishments of a program. 

Traditionally, age breakdowns have been re 
garded as providing an essential basis for de 
termination of health needs. The working 
group believes, however, that insofar as schoo 
health services are concerned a grade classifica 
tion would be more practical administratively 
inasmuch as records are usually kept by grade 
and little is lost in the way of age classification. 
Some general information on range of ages bj 
grades and by various types of schools should be 
available, however, so as to relate school health 
service statistics to other available statistics. 

In formulating this statement, the working 
group has emphasized throughout the impor- 
tance of data analysis as well as data collection. 
The group believes that, for maximum utiliza- 
tion of service statistics, further expansion of 
this phase of statistical study should be carried 
out through the team approach. 
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ten and probably will continue to be difficult 
to answer for a long time to come. 

It is not a simple matter to determine how 
toxic a substance is, particularly when the ave- 
nue of attack is through the lungs. This is true 
for several reasons. One is that the amount in- 
haled will vary according to liow much physical 
eiloit is in voir ed on the job. A man doing 
heavy work will require much more air than a 
man in a sedentary job, and he will, therefore, 
take in more of any contaminants in the air. 
Another problem, with dusts, is that the amount 
penetrating into the lungs depends on the size 
of the pai tides. Another complicating factor 
is the sometimes consideiable variation in indi- 
vidual susceptibility. Two men may work side 
by side for many years in a dusty atmosphere. 
One may eventually die of silicosis while the 
other never develops any measurable disability 
attributable to the dust. 

The range of variation is extended even fur- 
ther when we include the person who has an 
allergic response to even minute amounts of a 
substance. Another important complication 



Evacuated bottle for air sampling. 



Fritted bubbler. 


arises when a contaminant has more than one 
possible effect. For example, suppose it is 
found that a great number of people work with 
a given material without discomfort or evidence 
of injury provided the concentration of the sub- 
stance m the workroom air is kept below a cer- 
tain point. Let us assume, however, that an 
analysis of the death certificates of people who 
had worked with the material reveals that the 
cancer rate among the group is twice as high 
as for people who did not handle the material. 
The question then arises, “Did this material 
cause the increase in the cancer rate?” If, and 
tliis is sometimes a big “if,” the relationship is 
clearly pioved, the next and more difficult ques- 
tion is, “IIow much of this material is necessary 
to cause cancer and how long must the period of 
exposure be?” Fortunately, most materials do 
not present such complex problems. 

We frequently do have the problem, however, 
of distinguishing between what is acceptable 
exposure for short periods of time and what is 
the maximum amount of the substance that can 
be safely tolerated 8 hours daily, 5 days a week, 
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hand, are formed by the condensation of solid 
substances which had been vaporized by heat, 
such as would occur in welding or furnace op- 
erations of various types. 

Dusts are generally larger in size than fumes 
although there are no definite size limitations 
for either. Large dust particles usually do not 
present serious hazards to health because, first, 
since they tend to settle to the ground quickly, 
they are less subject to inhalation, and, second, 
if they are taken in, they are usually trapped in 
the nose and seldom penetrate into the respira- 
tory system to a point where they may remain 
long enough to cause injury. 

Ordinarily, for health purposes we are in- 
terested in dust particles smaller than 10 mi- 
crons in size. A micron is 1 millionth of a 
meter or approximately 1/25,000 of an inch. A 
10-micron particle is about the smallest that can 
be seen with the naked eye. Most of the dust 
that is our concern has been found to be be- 
tween about one-half micron and 3 microns in 
size although the electron microscope has shown 
the frequent presence in the air of many smaller 
dust particles. The electron microscope has 
also shown that more of this very fine mate- 
rial is retained in the lungs than was formerly 
believed. 

The size range of dust particles produced by 
industrial operations will vary, depending on 
both the process and the material involved. The 
average or median size of industrial dust as 
determined with the ordinary optical micro- 
scope is usually fairly close to 1 or 2 microns. 

Fume particles are generally smaller in aver- 
age size than the dust particle; the maximum 
size is usually below one-half micron. Fume 
particles can join together, however, so that 
with time the average size may increase after 
formation. 


Gases include those elements and compounds 
that are found only in gaseous form at ordinary 
temperatures and pressures. Oxygen, nitro- 
gen, carbon monoxide, carbon dioxide, and 
chlorine are well-known examples. 

Vapors are the gaseous forms of substances 
that also exist in liquid form at ordinary tem- 
peratures and pressures. Common materials 
of this type are water, gasoline, carbon tetra- 
chloride, benzol, and mercury. 

Mists are droplets of liquids, produced either 


by atomizing, as in spray painting, or by con- 
densation, as with water that becomes fog or 
steam. Because mists are particulate in nature, 
they may sometimes be collected with the same 
kind of instruments used for dusts or fumes. 

My remarks here omit any discussion of the 
sampling of airborne micro-organisms, such as 
bacteria, except to mention that they are often 
of the same size range as dusts and fumes. 
Though sampling instruments for those par- 
ticulates often are capable of collecting air- 
borne micro-organisms, some of the instruments 
kill the organisms and are therefore considered 
undesirable in biological sampling studies. 

Appraisal of Health Hazards 

Before discussing actual sampling methods, 
we might ask, “Why analyze the air?” 

Air often is analyzed for purposes other than 
to determine health hazards. Industry fre- 
quently samples the air in certain locations to 
determine the presence of leaks which could 
represent a loss of valuable material or of a fire 
hazard, an explosion hazard, or a nuisance to 
the neighborhood. Smoke is measured to de- 
termine whether an operation is contributing to 
a community air pollution problem as well as 
to find out whether fuel is being utilized effi- 
ciently. Information obtained when sampling 
for one purpose can often be of considerable 
value for other purposes. For example, con- 
centrations of poisonous materials that are low 
enough to be breathed safely for an 8-hour work 
period are without exception far below the 
lower explosive limit. In other words, if the 
health hazard is controlled, the explosion 
danger is eliminated too. 

The sampling of air for so many purposes 
means that the associated problems have been 
approached independently by various groups, 
each having different aims, backgrounds, . and 
viewpoints. The resulting interchange of ideas 
has been beneficial to all concerned. Principles 
developed for one objective have often turne 
out to be exactly what was needed to achie'O 
other objectives. 

Now, let us consider specifically some of the 
methods and problems connected with the ap- 
praisal of health hazards. The first question is, 
“How much is too much?” This has always 
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been and probably will continue to be diilioult 
to answer dor a long time to come. 

It is not a simple matter to determine how 
toxic a substance is, particularly when the ave- 
nue of attack is through the lungs. This is true 
for several reasons. One is that the amount in- 
haled will vary according to how much physical 
etl'oit is involved on the job. A man doing 
heavy work will require much more air than a 
nun in a sedentary job, and he will, therefore, 
take in more of any contaminants in the air. 
Another problem, with dusts, is that the amount 
penetrating into the lungs depends on the size 
of the particles. Another complicating factor 
is the sometimes considerable variation in indi- 
\ idual susceptibility. Two men may work side 
by side for many years in a dusty atmosphere. 
One may eventually die of silicosis while the 
other never develops any measurable disability 
attributable to the dust. 

file range of variation is extended even fur- 
tlier when we include the person who has an 
allergic response to even minute amounts of a 
substance. Another important complication 



Evacuated bottle for air sampling. 




Fritted bubbler. 


arises when, a contaminant has more than one 
possible effect. For example, suppose it is 
found that a great number of people work with 
a given material without discomfort or evidence 
of injury provided the concentration of the sub- 
stance in the workroom air is kept below a cer- 
tain point. Let us assume, however, that an 
analysis of the death certificates of people who 
had worked with the material reveals that the 
cancer rate among the group is twice as high 
as for people who did not handle the material. 
The question then arises, “Did tins material 
cause the increase in the cancer rate?” If, and 
tills is sometimes a big “if,” the relationship is 
clearly proved, the next and more difficult ques- 
tion is, “How much of this material is necessary 
to cause cancer and how long must the period of 
exposure be?” Fortunately, most materials do 
not present such complex problems. 

We frequently do have the problem, however, 
of distinguishing between what is acceptable 
exposure for short periods of time and what is 
the maximum amount of the substance that can 
be safely tolerated 8 hours daily, 5 days a week, 
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Negative and Positive Data 
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much useful information has been developed for 
a number of elements and compounds, and rea- 

b -Whs have been 
established for many others. Each year our 
uiowledge becomes more precise. The infor- 




Carbon monoxide sampler. 


r 

Midget impinger. 

mation comes both from laboratory research on 
animals and from practical experience in the 
held where the safety factor is put to the test 
by people at work. 

It is here that air sampling provides its maxi- 
mum usefulness whether the environment is 
hazardous or not. It is as important to measure 
what is safe as to measure what is dangerous, 
for the objective is to provide healthful sur- 
roundings, and these must be defined. For this 
leason, negative data are at least as valuable as 
positive data. 

Since different substances have different tox- 
icities, the amounts that are dangerous will 
differ. The quantities involved where air sam- 
pling is concerned, however, usually Jiave one 
thing in common : The actual amount collected 
and available for analysis is extremely small. 
More precise techniques than those ordinarily 
needed in analytical procedures, therefore, often 
have to be employed. 

I am reminded at this point of 99.44 percent 
purity. Let us consider the 56 one-hundredths 
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Gas sampling lube. 


ditions, or if -\ve wish to sample a relatively 
large volume of air, we would probably use a 
motor-driven pump. In atmospheres where 
the possibility of explosion must be considered, 
we would probably avoid using electrical equip- 
ment and use compressed air or hand-operated 
pumps instead. The sampling rates employed 
seldom exceed 2 or 3 cubic feet of air a minute 
and often are less than a tenth of such rates. 
Rotameters, pressure gauges, orifice meters, or 
other appropriate metering devices, may be 
used to measure the air flow. 

The collecting mechanisms employed are 
numerous because of the variety of contam- 
inants. Particulate material, such as dust, 
might be collected on one of the many filtering 
materials in common use or might be picked up 
by an electrostatic or thermal precipitating de- 
vice. Another common technique employs im- 
pingement. The choice of collector would de- 
pend also on whether the dust is to be weighed, 
counted, measured for size, or subjected to 
chemical analysis. 

Gaseous matter might be absorbed by bub- 


bling it through a suitable collecting liquid or 
by adsorbing it on such material as activated 
charcoal or silica gel. 

Instantaneous or grab-type samples of gases 
might be collected in bottles or flasks which are 
first evacuated in the laboratory and then 
opened at the sampling point. Another tech- 
nique is to displace the air in a double-inlet type 
of bottle, usually with a hand-operated pump or 
rubber aspirating bulb. A simple procedure is 
to fill the bottle with water ; as the water drains 
out, it is replaced by the air to be sampled. 

Sampling devices of various types are pic- 
tured in the accompanying photographs. They 
all have two features in common : small size and 
simplicity of operation. 

As stated before, the preferred instrument is 
one which gives an on-the-spot answer. Among 
interesting instruments of this type are simple 
devices in which air is drawn by means of rub- 
ber aspirating bulbs through tubes of chemi- 
cals; the chemicals develop immediate color 
changes proportional to the amount of specific 
contaminants present. Tubes containing chemi- 
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Hand-operated pomp for fitter sampler. 


cals aie available for measuring carbon mon- 
oxide, hydrogen sulfide, hydrogen cyanide, and 
possibly other gases. Oxides of nitrogen may 
he measured m the field by collection m large 
hypodermic syringes and comparing with 
standaids the color developed when suitable 
chemical reagents are added. 

Other more complex devices for obtaining 
answers in the field utilize some physical char- 
acteristics of the contaminant in question. One 
group of instruments utilizes the principles of 
combustion. For example, vapors that are 
combustible may be burned on a heated platinum 
"ne in a balanced electrical circuit. The 
vapors, in burning, raise the temperature of the 
"he, increasing its resistance, and the change 
is measured with a galvanometer. Since such 
instruments are not specific, it is necessary to 
calibrate the instrument for the particular con- 
taminant. 

Certain substances such as the vapors of 
mercury and of some chlorinated hydrocarbons 
"ill prevent the transmission of ultraviolet 


light. This property is utilized in some instru- 
ments by measuring the amount of ultraviolet 
absorption. The measurement is indicated on 
a dial. 

Some instruments indicate the number of 
dust particles in the air. These devices are 
usually based on a measurement of the amount 
of light scattered by the dust. Even though 
they have certain defects, they are useful in 
determinations of dust of uniform particle size. 

Recording devices are being employed with 
increasing frequency to provide a permanent 
lecord of the air conditions measured con- 
tinuously at a specific location. When attached 
to suitable instruments, recorders show the 
fluctuations in concentration which take place 
and, when compared with concurrent work 
records, often indicate where control measures 
or changes in operating methods are advisable. 
Recorders operate on various principles, for 
example, changes in electrical conductivity 
produced by absorption of such gases as sulfur 
dioxide. 
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Maximum and Specific Limits 

Before concluding, I should like to return to 
the subject of limits since air sampling to deter- 
mine health hazards usually requires a decision 
by authorities that a hazard is or is not present, 
and, should it be present, they must also decide 
how serious it may be. 

For many years there have been figures 
known as M.A.C. values with M.A.C. standing 
for “maximum allowable concentration.” The 
expression has often been a center of contro- 
versy because of differing viewpoints concern- 
ing interpretation of the values. In jurisdic- 
tions where lists of M.A.C. values are part of 
legal regulations, some administrators have 
operated on the basis that any sample showing 
an M.A.C. to be exceeded is a violation. Simi- 
larly, I suppose, so long as the M.A.C. is not 
exceeded, the interpretation would be that no 
problem exists. 

Actually, of course, the question is not so 
simple. As I stated earlier, although we now 
have fairly satisfactory toxicological informa- 
tion about a number of substances, the limits in 
common use do not necessarily represent similar 
degrees of hazard. Some limits are established 
to prevent serious injury or possible death. 
Others are to prevent concentrations that would 
he irritating to breathe, though not necessarily 
dangerous. Still others are to prevent levels of 
odor that are disagreeable. The degree to 
which people can tolerate or to which they are 
at all disturbed by such conditions varies 
greatly, and it is not possible to determine 
exactly how much of their disturbance is psy- 
chological rather than physiological, nor is it 
correct to dismiss the psychological condition 


or effect as unimportant. 

Most people experienced in industrial hy- 
giene are aware that M.A.C. values for different 
substances have different origins and represent 


lifferent degrees of hazard. Because of this, 
there has been a search for many years for a 
better expression than “maximum allowable 
concentration.” “Threshold limit value” is one 
such term. It implies something possibly less 
legalistic since more than one type of threshold 
miabt be indicated whereas “allowable pre- 
sente an inflexible aspect. “Hygienic stand- 
ards” is another proposed term. ISone of the 
proposed expressions has won complete accept- 


ance, and, consequently, “M.A.C.” is still 
heard wherever industrial hygienists gather, 
possibly because of our fondness for initials. 
A recent movement has considerable backing 
to use the same initials but to substitute “ac° 
ceptable” for “allowable.” 

“Maximum acceptable concentration” would 
seem to have a good chance for widespread use 
because it indicates a standard in which the 
degree of hazard has been given some considera- 


Encyclopedia of Industrial Hygiene 
Instruments 

The University of Michigan Institute of Industrial 
Health and School of Public Health and the Public 
Health Service Occupational Health Program, Cin- 
cinnati, cooperated in the preparation of the Encyclo- 
pedia of Instrumentation for Industrial Hygiene. 
Technical editors are Charles D. Yaffe, Dohrman H. 
Byers, and Andrew D. Hosey of the Public Health 
Service. 

The 1,243-page volume contains comprehensive 
information on the approximately 1,000 air-sampling 
instruments exhibited at the Symposium on Instru- 
mentation for Industrial Hygiene, held at the uni- 
versity, May 24-~27, 1954. It also contains 28 tech- 
nical papers presented at the symposium. 

Described are instruments for measuring air 
velocity and metering air, laboratory-type instru- 
ments of specific application to industrial hygiene, 
instruments specifically designed for atmospheric 
pollution evaluation and meteorological measure- 
ments, instruments for sampling and analyzing air 
for contaminants in industrial environments, and 
instruments for measuring sound and vibration, for 
measuring ionizing radiation, and for measuring 
ultraviolet, visible, and inlrared energy. 

Included for each instrument are a physical 
description, data on performance, and information 
on uses, operating principle, source, and price. In 
addition, there are photographs, wiring and sche- 
matic diagrams, and operating, calibrating, and 
maintenance instructions. 

The encyclopedia was published by the university 
in April 1956 and may be ordered from the Publica- 
tions Distribution Service, University of Michigan, 
Ann Arbor, Mich. 
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tion. If so, it might bo well to point out that 
future use of M.A.C. will need to bo accom- 
panied with a definition of the intended 
meaning. 

In conclusion I refer those interested to the 
following discussion of this point taken from 
“A Guide to Uniform Industrial Hygiene Codes 
or Regulations,” which was issued a few years 
ago by the American Conference of Govern- 
mental Industrial Hygienists. 

“Maximum concentrations shall not be used as 
the sole criterion for establishing evidence of hazard 
to health or well-being, but the evaluation of a 
possible hazard shall also be subject to other perti- 
nent factors such as the nature of the contaminant 
and the frequency and duration of the exposure or 
clinical evidence of harmful effects. 

‘ Thousands of elements, compounds, and mixtures 
are employed or encountered in places of employ- 
ment, and the number of new ones being utilized is 
constantly increasing. Some of these have been 
found to injure health if present in the working at- 
mosphere in excessive concentrations. Others, while 
not producing demonstrable injury, have been found 
to cause irritation, coughing, sneezing, objectionable 
breath, or other undesirable results. 

Through actual experience in industry, a great 
deal has been learned about the effects of some sub- 
stances. This information has been supplemented 
by considerable laboratory research. The body of 


knowledge regarding toxicity of substances is fairly 
large and is steadily increasing in size. Much more 
remains to be learned, however, not only about the 
newer materials but also about some which have been 
studied for many years. Honest differences of 
opinion as to the safe concentrations of some of the 
more common toxic materials exist among authori- 
ties in the field of industrial toxicology. Greater 
differences of opinion are naturally encountered with 
respect to the limits to recommend for substances on 
which there is more limited experience. 

“Despite the gaps in our present state of knowl- 
edge, specific figures must of necessity he provided 
at least as a guide toward the definition of what con- 
stitutes a safe working atmosphere. Specific figures 
are desirable not only for the use of the authority in 
determining essential compliance with codal pro- 
visions but also are helpful to industry as bench- 
marks upon which it can base a design of control 
equipment which it plans to install. There are some 
who feel that specific figures should not be included 
unless there is a great deal of conclusive evidence to 
justify the figure established. However, if no figure 
is given for a substance because of the absence of 
positive proof, when question arises as to the pres- 
ence of a suspected hazard, the authority must render 
a decision regardless of whether or not a specific 
value is contained in the code. Consequently, it is 
felt advantageous to make the list in the code as in- 
clusive as is possible.” 


PHS Announcement 

Dr. Theodore J. Bauer, formerly chief of the Public Health Service 
Communicable Disease Center in Atlanta, has been named deputy chief 
of the Bureau of States Services. He succeeds Dr. Leroy E. Burney, re- 
cently appointed Surgeon General of the Service. 

AVith the Public Health Service since 1934, Dr. Bauer has served as 
venereal disease control officer for the Chicago Board of Health during 
1942-48, and as chief of the Venereal Disease Division during 194S-53, 
when he was appointed to the Communicable Disease Center post. 

He is a graduate of the University of Iowa liberal arts and medical 
schools. 
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Hospital and Medical 

Facilities Survey 

And Construction Program 

By John W. Cronin, M.D. 

T HE Hospital Survey and Construction 
(Hill-Burton) Program was instituted in 
August 1946. Its purpose is to make available 
adequate hospital, clinic, and similar services to 
all the people through a program of grants to 
States for survey and planning ; and grants on 
a matching basis to assist in the construction of 
public and voluntary nonprofit hospitals, public 
health centers, and related facilities. 

The facility must fill a community need and 
may be new construction or the remodeling or 
enlarging of existing facilities. The project 
sponsor must initiate the project and is respon- 
sible for its operation. The Federal Govern- 
ment provides financial assistance, sets mini- 
mum standards of construction, and, by law, is 
restricted from the selection of personnel in the 
operations or in the administration of the 
completed facility. All projects must be non- 
profit or public in type which render a com- 
munity service, and, in general, do not dis- 
criminate on basis of race, creed, or color. 

The Medical Facilities Survey and Construc- 
tion Amendments of 1954 authorized categor- 
ical funds for hospitals for the chronically ill 
and impaired ; nursing homes ; diagnostic cen- 
ters or diagnostic and treatment centers; and, 
rehabilitation facilities. 

Federal funds were appropriated to match 
State funds to survey the need for hospitals and 


Dr. Cronin is chief of the Division of Hospital and 
Medical Facilities, Public Health Service. This is 
a summary report based on a paper presented at the 
meeting of the section on preventive and industrial 
medicine and public health, American Medical As- 
sociation, on June 14, 1956, at Chicago, III. 


medical facilities prior to the utilization of the 
construction funds within the respective States. 

As of May 1, 1956, the total estimated cost of 
all facilities approved amounted to $2,284 mil- 
lion. The Federal contribution represents $740 
million and is matched by sponsors’ funds 
amounting to $1,544 million. 

There have been 2,905 projects approved. 
Of these, 2,035 providing 94,566 beds have been 
completed and are in operation; 553 projects 
adding 24,915 beds are under construction ; and 
317 projects adding 11,580 beds are in the pre- 
construction stage. A grand total of 131,061 
hospital beds, 619 public health centers and 
many adjunct facilities are provided. 

The majority of all approved applications 
are for general hospitals — 73 percent and 
94,928 beds. Three percent are for mental 
hospitals — 13,047 beds. Two percent are for 
tuberculosis hospitals — 8,478 beds. Two per- 
cent are for chronic disease facilities — 7,484 
beds. Nineteen percent are for public health 
centers and one percent for other related health 
facilities. 

Twenty percent of the total funds went to 
teaching institutions, including 37 university 
medical school hospital projects. Of the 1,057 
new hospitals about 55 percent are located in 
towns under 5,000 population while only 11 per- 
cent are in cities of 50,000 or more people. The 
civil defense implications are obvious. Five 
hundred and thirty-five new general hospitals 
are located in areas which had no hospitals prior 
to the beginning of the program. 

The total annual authorization of this pro- 
gram is $210 million. 

The estimated bed deficit in the United States 
and Territories as reflected by the official State 
Plans is 850,000 beds. Progress in alleviating 
this shortage is slow because of annual popula- 
tion increase and the physical and functional 
obsolescence of the Nation’s existing hospital 
resources. 

In 1955, $1,200,000 of Federal funds were 
appropriated for research in hospital services, 
facilities, and resources by the Public Health 
Service and through grants for research and 
demonstration purposes. All of these funds 
have been awarded to qualified applicants. A 
total of 27 grants have been made. 
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By SIDNEY PAETRO, M.P.H. 


D URING the spring and summer of 1954, 
four incidents of illness following the 
consumption of fish were reported to the Brow- 
ard County Health Department in F ort Lauder- 
dale, Fla. The clinical manifestations of the 
illness and the results of laboratory and epi- 
demiological investigations indicated that it 
was fish flesh poisoning, or ichthyosarcotoxism, 
resulting from ingestion of the great barracuda, 
bypnraena barracuda. 

May 13. The first incident was reported on 
May 13 by a local physician. Five persons had 
eaten dinner at approximately 0 p. m. the day 


Mr. Paetro is sanitarian for the South Broward Dis- 
trict, Broward County Health Department, F ort 
Lauderdale, Fla. Investigation of the fish poison- 
ing incidents was conducted by Richard L. Almeida, 
chief sanitarian of the department, and the author . 


before at a rooming house in Fort Lauderdale. 
The meal consisted of barracuda, succotash, egg- 
plant, cole slaw, okra, mashed potatoes, banana 
pudding, hot rolls, coffee, and iced tea. All five 
persons became ill within 1 to 2 hours after they 
had eaten. Symptoms and complaints were 
nausea, diarrhea, metallic taste, and the unusual 
reactions of cold objects feeling hot and hot 
objects feeling cold, numbness of the arms and 
legs, and itchiness. Three pet cats fed only 
barracuda died within 24 hours. 

The barracuda, estimated to weigh 6*4 
pounds, was caught in the Atlantic Ocean about 
11/2 miles off the coast of Fort Lauderdale near 
the 2-mile reef about 4 p. m. on May 11. It was 
placed in deep freeze soon after it was caught 
and kept there until the following evening, 
when it was prepared and then fried in a com- 
mercial shortening. One of the victims com- 
mented, “The fish was the prettiest, whitest, best 
tasting fish I ever ate.” 
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Three of the victims were hospitalized im- 
mediately. One was ill for 2 weeks, two for 
about a month, another for 6 weeks, the fifth 
remained in bed for 5 weeks and had after- 
effects of the illness when interviewed almost 4 
months later. 

Specimens of both the raw and the cooked 
fish were sent to the laboz-atory of the Florida 
State Board of Health on May 13. The labora- 
tory reported that “no organisms commonly as- 
sociated with food poisoning were isolated.” 

June 27. Of 10 persons who ate barracuda 
for dimier at a restaurant in the city of Pom- 
pano, 7 became ill in varying degrees. The vic- 
tim interviewed stated that the onset of illness 
occurred approximately 4 hours after she had 
eaten and that she was hospitalized for 3 days. 
Symptoms included gastrointestinal disturb- 
ances similar to those reported in the fiz-st inci- 
dent, temporary loss of speech, and partial loss 
of touch in the extremities. 

In addition to barracuda, the meal consisted 
of cole slaw, green peas, french fried potatoes, 
pickled watermelon rinds, bread, butter, and 
beez\ Three barracuda were eaten, all 3 weigh- 
ing an estimated 15 pounds. They had been 
caught about 2 miles off Hillsborough Inlet, 
north of Pompano Beach. The fish were 
cleaned, brought to the restaurant, broiled, and 
served the same day caught. No specimens 
were available for laboratory analysis. 

July 9. Between 6 and 7 p. m. a family of 
eight membei's ate a meal consisting of barra- 
cuda, commeal cakes, fried onions, corn on the 
cob, tossed green salad, cherry pie, and the usual 
drinks. All 8 became ill, and 5 were hospital- 
ized. The illness occurred from 1 to 5 hours 
after the meal. A small amount of the fish was 
given to a neighbor, and a similar quantity was 
fed a pet dog during the meal. Both the neigh- 
bor and the dog became ill. The symptoms in 
all persons were similar to those previously 


reported. 

The barracuda was caught off the Fort Lau- 
derdale coast near the third buoy at approxi- 
mately 7 : 30 a. m. There was no refrigeration 
aboard the vessel, but soon after the boat docked 
at 9:30 a. m., the fish was placed on ice. It 
was prepared and deep fried in fresh commer- 
cial shortening the same evening. Comments 
concerning the fish included, “Nothing unusual 


and “It looked beautiful and tasted delicious.” 
A specimen of the fish which had been kept in 
deep freeze was sent to Dr. Bnzce W. Halstead 
at the School of Tropical and Preventive Medi- 
cine, College of Medical Evangelists, Loma 
Linda, Calif. Dr. Halstead reported that tests 
on mice with this sample were “mildly 
symptomatic.” 

August 24. At approximately 6 p. in., a man, 
his i wife, and their 4-yeai'-old daughter con- 
sumed a meal of barracuda, tartar sauce, as- 
paragus (frozen), salad, cookies, ice cream, and 
iced tea. The parents became ill in approxi- 
mately 7 hours; the child, within 10 hours. 
They reported symptoms similar to those al- 
ready described plus general weakness and a 
spicy taste to unspiced foods. The illness lasted 
5 to 6 days. 

The barracuda was caught, 7 weeks earlier, 
near the 3-mile reef off the Pompano and Boca 
Baton coast. It was estimated to weigh 15 
pounds. On the day it was caught, a section 
had been given to a neighbor and the remainder 
placed in deep freeze. Discussing the illness 
with the neighbor, we learned that the neighbor 
and Iris wife had eaten the fish the day it was 
given to them and that they had both become ill. 
They were ill for 3 days. 

One specimen of the frozen fish was sub- 
mitted to the Florida State Board of Health 
laboratory, and another specimen was sent to 
Dr. Halstead. The State laboratory reported: 
“Organisms isolated culturally characteristic of 
the coliform group.” Dr. Halstead z’eported 
that tests on mice with this sample “produced 
very severe symptoms in 1 mouse and 1 mouse 
died 27 hours after injection, which, according 
to our routine classification, would indicate 
that the barracuda sample was moderately 
toxic.” 

Health Department Action 

It was not possible to obtain a list of 
foods each individual ate at each of the meals 
in question. However, a study of the lists of 
all foods pi’epared and served at each meal 
revealed that only one food, barracuda, was 
common to all. 

The health department gave two news ze- 
1 eases to the local newspapers duiing these 
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months. The first, on July 21, reported the oc- 
currences of food poisoning recorded to that 
date and requested that the health department 
be notified should illness follow consumption of 
fish, particularly barracuda. The second, dated 
September 1, described the latest incident and 
urged that all instances of food poisoning be 
reported and that samples of suspected foods 
be preserved on ice for laboratory analysis. No 
reports were received after that of the August 
21 episode. 

During the course of the investigation, we 
gathered and studied numerous publications, 
research papers, and opinions in an effort to 
determine the cause of an illness the charac- 
teristics of which had never before been re- 
ported in this area. Presented below r is some 
of the more pertinent information compiled 
from these sources. 

Characteristics of Fish Poisoning 

Ichthyosarcotoxism is the technical term for 
intoxication resulting from the ingestion of the 
flesh of poisonous fish. 

One of the first symptoms to develop is a 
tingling about tire lips and tongue. The tin- 
gling soon spreads to the hands and feet aird 
gradually develops into numbness. These 
symptoms may appear at any time within a 
peiiod of 30 hours after ingestion of the fish. 
Gastrointestinal symptoms are said to be re- 
ported by about 75 percent of the victims (7). 
°me persons state that their hands and feet 
are without feeling, whereas others report that 
iheir hands and feet hurt when placed in water. 

61 sons with very severe cases generally suffer 
impairment of movement and sometimes they 
are unable to walk or stand (#) . 

One of the most outstanding symptoms is the 
generalized sensory disturbance in which tem- 
perature sensations are reversed; that is, hot 
objects seem cold to the touch, and cold objects 
seem hot. This particular disturbance has been 
•eported from many widely scattered areas of 
tbe world for more than 175 years. 

Recovery from severe attacks of fish poison- 
ln S I s usually very gradual. Symptoms of 
weakness sometimes persist for months after 
specific symptoms have disappeared. An at- 


tack does not impart immunity, and there is no 
known specific antidote or antitoxin ( 1 ). 

Clinical reports indicate that the ichthyosar- 
cotoxins from many fish species are powerful 
neurotoxins. The symptoms are similar to 
those produced by such compounds as aconitine, 
muscarine, and curare (3). 

There are four major types of ichthyosarco- 
toxism : ciguatera ; Tetraodon, or puffer, poison- 
ing; scombroid poisoning; and Oynvnothorax 
poisoning. All of these have many character- 
istics in common, but they differ as to the pre- 
dominance of certain types of symptoms. Ci- 
guatera is the type thought to have caused the 
incidents reported to the Broward County 
Health Department. 

Ciguatera, or Caribbean type fish poisoning, 
has been known for a number of centuries in the 
countries bordering the subtropical and tropical 
waters of the Caribbean Sea, the Atlantic 
Ocean, and the Pacific Ocean. Although nu- 
merous species of fish produce this type of 
poisoning, one of the common causative species 
is the Sphyraena barracuda. 

Ciguatera is considered the least virulent 
form of fish poisoning. The mortality rate has 
been estimated to be 2 or 3 percent. Complete 
recovei’y from the weakness and myalgia can 
be a matter of weeks or months ( 3 ) . Records 
indicate that not all persons who eat poisonous 
fish become ill, but one attack of ciguatera does 
not impart immunity to subsequent attacks. 

Besides the usual symptoms of fish poisoning, 
ciguatera has these characteristics : 

1. The onset occurs from 1 to 10 hours after 
ingestion of the fish. 

2. There is a distinct metallic taste in the 
mouth. 

3. There is a tingling sensation and itchiness 
winch may last for days (4) ■ 

4. Malaise, chills, fever, prostration, profuse 
sweating, generalized motor incoordination, 
muscular weakness, and joint aches are com- 
mon (3). 

5. Cramps may occur in the extremities (J). 

Theories Regarding the Cause 

Many theories regarding the cause of fish 
poisoning have evolved over- the centuries. Fol- 
lowing are some of these theories and the opin- 
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ions of scientists who have done research in 
this field. 

Food-Chain Theory 

According to the food-chain theory of fish 
poisoning, the flesh of fish is made toxic by 
the consumption of poisonous plants or ani- 
mals, such as manchineel berries, certain al^ae, 
dmonagellates and other marine invertebrates, 
jellyfish, corals, swarming palolo worms, mol- 
lusks, and crabs. 

Halstead and Bunker state that if this theory 
is correct, the distribution of the toxin within 
the fish is probably governed by three princi- 
pal factors: venous draining of the intestine, 
detoxication, and metabolic processes of the fish 
(5). Therefore, a high concentration of the 
“toxin” should be found in the liver and in- 
testine and a low concentration in the somatic 
muscle if the fish is captured soon after feed- 
ing, and the reverse situation if the fish is 
caught at a later time. 

Hiyama tested organ and muscle tissue of 
poisonous fish in feeding experiments (£). He 
did not find that the poison was limited to 
any particular organ, but he did find that muscle 
tissue produced the most obvious indication of 
poisoning. On examination of the stomach 
contents of poisonous fish, he found neither 
seaweed nor fragments of echinoderms, but un- 
identifiable digested remains of small fish. Ex- 
amination of fish collected in areas inhabited 
by poisonous crabs showed that most of the 
fish had been feeding on small siganids; no 
crab fragments were found. In his opinion, 
there was no connection between feeding habits 
and toxicity of the fish. 

Poisonous fish have been found at all depths 
of the ocean ; therefore, nothing valid can be 
deduced from their living habits. 

Copper-Contaminated Waters 

The theory that fish may become poisonous 
from underwater deposits of copper, copper- 
lined bottoms of sunken vessels, or wav mate- 
rials containing copper has received some 
attention. The copper compounds, according 
to this theory, are absorbed by the fish and be- 
come a part of its body composition, making the 

flS ArcS' considered this theory improbable 
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since all fish caught near copper banks are not 
toxic, and, conversely, toxic fish are found 
where there are no known copper banks (4). 
The same logic can be applied to sunken vessels 
or war materials found on the ocean bottom. 

Size, Se a:, and Development 

Many investigators consider the size of the 
fish an important factor in fish poisoning. 
They regard large fish as generally more toxic 
than small ones of the same species. A few 
authorities believe that small fish are never 
toxic (4). However, little dependable infor- 
mation is available in this regard. 

Hiyama was unable to detect any variation 
in toxicity with sex of the fish, but he observed 
a variation in toxicity with age in a number of 
different species (2 ) . Phillips and Brady be- 
lieve that sexual maturity is not necessarily a 
factor in toxicity (6 ) . 

Bacterial Contamination 

Another theory holds that the toxin is pro- 
duced as a result of bacterial contamination. 
The contamination may be on or in the fish be- 
fore it is caught, or it may' be introduced during 
handling or processing after it is caught. 

In studying ichthyosarcotoxism, Halstead 
and Lively found that the freshness of fish had 
no relation to virulence of the toxin ( 3 ). Co- 
hen and his colleagues (7) and Yasukawa (<->) 
do not believe that the toxic agent is of bacterial 
origin. 

Endogenous Theory 

Yasukawa found that the location of the 
poison varied with different species of fish ( 8 ) . 
It is found chiefly in the gonads, particularly 
in the ovaries, and sometimes in the liver. In 
his opinion the toxin is not produced until the 
fish reaches maturity and is most virulent in its 
action during the spawning season. 

Tani found that the toxicity of the puffer was 
highest during the spawning season of the yeai 
(9 ) . The toxicity reached a peak a short time 
before the spawning season, continued at 1 10 
same level for a few weeks after spanning, an 

then gradually declined. 

It is known that the reproductive organs and 
roe of certain fish may be poisonous, but 
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Phillips and Brady nro of the opinion that 
these cannot contaminate the flesh of the fish 
directly ( 6 ). 

An Unexplained Phenomenon 

None of these theories would seem to explain 
why the consumption of barracuda caught off 
this part of the east coast of Florida in the 
spring and summer of 105-f resulted in illness. 
Hundreds of the same species of fish were 
caught in the same waters during the same pe- 
riod and were eaten without harmful effects. 
Barracuda from these waters have been eaten 
in the years before and since; yet no other 
illnesses of a similar nature are on record. 

On the basis of the food-chain theory of fish 
poisoning, the possibility that the incidents 
were associated with the phenomenon known 
as red tide was considered early in the investi- 
gation. It was dismissed, however, when we 
learned that the dinoflagellate responsible for 
red tide, Gymnodhuum brevis, has never been 
observed along the eastern coast of Florida, al- 
though it is found periodically along the Gulf 
Coast. 

It is earnestly hoped that research on fish 
flesh poisoning will be intensified so that out- 
breaks such as those described here can be pre- 
vented. Basic knowledge is needed regarding 
the factors that cause the flesh of sometimes 
edible fish to become poisonous, the chemical and 
pharmacological properties of the toxins, and 


means by which poisonous fish can be recog- 
nized. 
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Epidemiological Study in Washington , D. C., 1954—55 


Infectious Hepatitis, Diarrhea, 
and Typhoid Fever 

By GILBERT V. LEVIN, M.S., and HOWARD WEST, M.P.H. 


A NUMBER of cases of infectious hepatitis, 
diarrhea, and typhoid fever occurred dur- 
ing the period August 1954 to April 1955 within 
a six-block radius in Washington, D. C. Cir- 
cumstances surrounding the earliest known cases 
indicated that the diseases might be linked to 
a common source, a contaminated water supply. 
Consequently, a three-disease epidemiological 
study of the approximately 7,000 persons in the 
area was undertaken by the District of Colum- 
bia Department of Public Health. 

The incident that first attracted the attention 
of the investigators to this unusual chain of 
events took place during the week of January 
3, 1955. Seven cases of diarrhea occurred 
among members of four households occupying 
a building in the 400 block of Sixth St., SW. 
The only person in the building who did not 
have the disease was a 6-month-old infant for 
whom all water had been boiled. The exist- 


Mr. Levin, now civil defense representative for 
the District of Columbia Department of Public 
Health, was public health engineer with the depart- 
ment's bureau, of public health engineering when the 
study reported here was conducted. Mr. JPest has 
been chief of the biostatistics and health education 
division of that department since February 1954. 
He teas formerly chief of the Statistical Processing 
Branch, National Office of Vital Statistics, Public 
Health Service. 

Dr. Ralph Paffenbarger, epidemiologist with the 
Public Health Service, provided technical guidance 
in making the study and in preparing the report. 


ence of yard hydrants and yard water closets in 
this neighborhood heightened suspicion that the 
water supply had been contaminated. These 
obsolete plumbing fixtures cross-connect the 
water supply with the sewer line so that fresh 
water standing in the riser pipes can drain into 
the sewer to prevent freezing in the pipes dur- 
ing the winter. Experience in the District of 
Columbia and elsewhere (1, 2) has shown that 
under certain conditions sewage can enter the 
water supply through the cross connections. 

Beginning on January 13, the date the out- 
break was reported to the health department, 
a week-long series of 26 water samples was taken 
from the area. Two of these samples, one from 
the building where the outbreak took place 
and one from an adjacent building, were posi- 
tive for coliform organisms. Free available 
chlorine of 0.2 p.p.m. or more was present in 
all the 26 samples except 3 which came from 
the buildings producing the coliform-positive 
samples. The chlorine demand thus demon- 
strated in this restricted area was further evi- 
dence of local contamination of the water 
supply. 

A detailed plumbing survey revealed the pres- 
ence of numerous yard hydrants and yard water 
closets in the neighborhood. Many of them 
were defective. Since the four households had 
no social contact, were served by different dair- 
ies, and had individual kitchen facilities, the 
circumstantial evidence indicated that the out- 
break was waterborne. 

During the week of January 25, a case of in- 
fectious hepatitis occurred just four doors an aj 
from the scene of the diarrhea outbreak. Dus 
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aroused the suspicion that there might bo a 
connection between the two incidents. Infec- 
tious hepatitis has been known to be water- 
borne ( 3 - 10 ). 

The infectious hepatitis patient was a school 
child. Inquiry at the school revealed three 
other cases, and a check with 13 other schools in 
Southwest and Southeast Washington, four 
more cases. A sanitary survey of the two 
schools involved disclosed nothing to indicate 
that the disease was being spread by conditions 
at the schools. 

The 8 infectious hepatitis patients and the 7 
diarrhea patients all lived within a radius of 
6blocks in Southwest Washington. Also within 
this area were located three cases of typhoid 
fever which had occurred in the fall of 1951. 

Case-Finding Survey 

To determine if an epidemic of one or more 
of the three diseases was in progress, the health 
department conducted a case-finding survey 
March 2-16, 1955. Interest now centered about 
infectious hepatitis, which is not a reportable 
disease in the District of Columbia. As the 
normal incubation period of infectious hepatitis 
ranges from 15 to 35 days, it was decided to 
request information back to Thanksgiving Day, 
November 25, 1951, approximately one maxi- 
mum incubation period before the date of onset 
of the earliest known case and a convenient 
mental landmark. 

The area selected for the survey, shown in 
figure 1, was the smallest considered likely to 
yield conclusive results. Its 27 city blocks en- 
compassed the locations of the known cases of 
the three diseases. 

Interviews were held with members of 1,579 
households out of the 1,955 households in the 
area, yielding information on 5,519, or 81 per- 
cent, of the estimated 6,800 persons living in 
the area. 

Ratios of yard hydrants and yard water clos- 
ets to the population were determined for pos- 
sible correlation with attack rates of the three 
diseases. Information on yellow eyes or skin, 
white or gray stools, and abdominal tenderness 
was requested from the interviewees. Positive 
mformation regarding the first or second item, 
together with an associated illness of plausible 


duration, was considered a probable case of 
infectious hepatitis. Only cases diagnosed and 
verified by physicians were classed as definite 
cases of infectious hepatitis. 

The portion of the city in which the survey 




Figure 1. Distribution of infectious hepatitis 
cases within survey area, Washington, D. C., 
November 25, 1954— March 10, 1955 
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area is located is of low socioeconomic status 
and is characterized as “blighted” to “slum.” 
Host of the buildings are old, two-story, brick, 
row houses that have been converted into tene- 
ments. There are small stores and shops on 
some of the streets, but no large industrial 
plants. The area is primarily residential and 
is inhabited by both the Negro and white races, 
with Negroes predominating. 

The survey area had a population density of 
approximately 43,200 persons per square mile. 
Age, race, and sex distributions of the surveyed 
population are given in table 1. Of the 1,579 
households, 27.4 percent had outdoor plumbing 
fixtures. The households served by outdoor 
plumbing comprised 1,608 persons, 29.2 percent 
of the surveyed population. 

Infectious Hepatitis 

Sixteen definite and six probable cases of in- 
fectious hepatitis occurred in the survey area 
between November 25 and March 10, There 
was no correlation between incidence and out- 
door plumbing. On the contrary, there was 
strong evidence that the outbreak was propa- 
gated by contact. This was demonstrated by 
a comparison of two ratios : (a) the number of 
infected persons reporting contact to the total 
number of infected persons and, (b) the num- 
ber of noninfected persons reporting contact to 
the total number of noninfected persons. These 
ratios expressed as percentages proved to be 


Figure 2. Incidence of infectious hepatitis i 
survey area, Washington, D. C., November 2. 
1954-March 10, 1955 
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23.9 and 0.1, respectively ; thus, the rate of con- 
tact was 239 times as great for those who had 
the disease as for those who did not. 

The distribution of tire cases by date of onset 
is given in figure 2. It is typical for contact 
spread. Distribution of the cases by location is 
shown in figure 1. 

The most striking fact about the outbreak is 
that it was almost completely confined to white 
children under 15 years of age. F ourteen of the 
16 definite cases and 2 of the 6 probable cases 
occurred among that group. The number of 
white children under 15 years of age in the sur- 
vey area was 620. Thus, the attack rates for 
that group for the survey period were 2,260 
per 100,000 for definite cases and 2,900 for 
definite plus probable cases. 


Table 1. Age, race, and sex distribution of the surveyed population 
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Tlie crude attack rate for definite cases was 
290 per 100,000 population for the 15-week 
period; it was 400 for definite plus probab e 
cases. Annual attack rates for reported infec- 
tious hepatitis cases in 14 major cities in t ie 
United States in 1954 ranged from 5.4 to 141.0 
per 100,000 population. Of course, attack rates 
based on reported cases cannot be comparer 
with rates based on an intensive survey. They 
are included only to indicate the general leve 
of incidence of the disease. 

Four secondary cases occurred during t ie 
survey period, 2 definite and 2 probable cases. 
Eighty-two persons were risks to secondary 
infections (members of a household in whic i a 
primary case occurred) for definite cases, an 
105, for definite or probable cases. Thus, the 
secondary attack rates for the survey period 
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were 24.4 per 1,000 for definite cases and 381 
ner 1 000 for definite plus probable cases, lhe 
ratios of secondary to primary attack rates were 
0 fi and 11.7 for definite and definite plus prob- 
able cases, respectively. Three of the four- 
secondary cases occurred within 2 weeks of the 
primary cases. The fourth occurred 12 weeks 

after its primary case. 

In light of the findings of the case-finding 
survey, 1 the health department made a case-and- 
contact survey shortly thereafter. An addi- 
tional 12 definite cases were discovered to have 
occurred within the bounds of the survey area 
from August 12 through April 14, giving totals 
of 2S definite cases and 34 definite plus probable 
cases for this period. No rates, of course, can 
be inferred from these numbers since it is un- 
likely that they include all cases occurring be- 
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Table 2. Chronology of infectious hepatitis cases by communal place 
September 2, 1 954-April 6, 1 955 
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1 Probable case. 


fore or after the survey period. The earliest 
known case associated with the outbreak was 
that of a woman who worked in a grocery store 
in the area. While in the store, she had contact 
with many of the children in the neighborhood; 
in her case history, she cited four who later be- 
came ill. 

Analysis of the contact information showed a 
surprisingly complete chain of “potential con- 
tacts” within the limited survey area. A per- 
son was considered to be a potential contact if 
he was named as a contact by a person who had a 
definite or probable case of infectious hepatitis 
and if he too was found to have had a definite 
or probable case. To elicit the maximum con- 
tact information from the interviewees, ques- 
tions were asked regarding persons in the fol- 
lowing categories : acquaintances who had had 
infectious hepatitis since September 6; other 
patients and their contacts known personally 
by the interviewee (usually schoolmates) ; vis- 
itors to the patient during his illness; persons 
associated with the patient in the home environ- 
ment within 3 days before or 3 days after date 
of onset. The potential contact chain for the 
34 definite and probable cases is shown in 

figure 3. _ 

For 27 of the 34 cases, the contact information 

revealed one or more possible sources of infec- 
tion among members of the group. Only two 
of the potential donors of the disease lived out- 


side the survey area. These facts are a strong 
indication that the outbreak was confined 
largely to the survey area. A check with the 
schools attended by the infectious hepatitis pa- 
tients, which also draw students from outside 
the survey area, supported this contention. As 
shown in figure 1, the survey area has several 
isolating boundaries : the railroad on the north, 
the Washington Channel on a portion of the 
western border, and a military reservation just 
beyond the southern limit. Several blocks to 
the east, the buildings had been torn down in a 
slum clearance project. 

When the applicable cases were grouped 
chronologically by communal places (schools or 
clubs of which two or more members had the 
disease), table 2 resulted. These data show 
that the disease progressed in a fashion typical 
of contact. Twenty-three of the thirty-four 
patients were members of six such groups. In- 
tracommunal group contact can be traced by 
referring to figure 3. 

According to available figures, 9.0 to 9.9 per- 
cent of all dwelling units in an area similar to, 
and including, the survey area provide less than 
39 square feet of sleeping space per person. 
For the 30 households in which infectious hepa- 
titis occurred, the percentage was 10.0. Foi 
the 6 households in which secondary cases oc- 
curred, the figure was 50 percent. (Two sec- 
ondary cases occurred prior to the period co\- 
ered by the original survey.) This indicates, as 
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might be expected, a correlation between inci- 
dence of secondary cases and crowding. 

All the cases among school children occurred 
in the white population although the schools 
are not segregated. Only two definite cases and 
one probable case, all in persons over 27 years 
of age, occurred among the large Negro popu- 
lation of the area. These facts arrest attention, 
hut there are two possible explanations. First, 
classroom contact may not be close enough for 
spread of the disease, which may take place 
in more intimate, and still generally segregated, 
extracurricular activity groups. Second, jaun- 
dice is more difficult to recognize and to diag- 
nose in Negroes than in whites. The possibility 
that the diagnosis and treatment facilities avail- 
able to the two groups were unequal is not sup- 
ported by records for the medically indigent 
of the area. 

Diarrhea 

Fifty-eight persons had diarrhea during the 
15-week survey period, November 25 to March 
10, a crude attack rate of 1,050 per 100,000 pop- 
ulation. None of these persons knowingly had 
either infectious hepatitis or typhoid fever dur- 
ing that period. With the exception of the ini- 
tial outbreak of 7 cases, none of the cases were 
attributable to outdoor plumbing. On the basis 
of appropriate population adjustment, diarrhea 
attacked four times as many whites as Negroes, 
explanation for this has been evolved. 

The secondary attack rate for diarrhea was 
134 per 1,000 exposed persons in the surveyed 
population. The ratio of the secondary attack 
rate to the primary attack rate was 15.7, indi- 
cating that intrafamilial contact was a potent 
factor in the spread of this disease. 

Typhoid Fever 

ho cases of typhoid fever occurred during 
the period covered by the survey. However, 
the surprisingly large number of 74 persons 
reported that they had had typhoid fever at 
some time in the past. Of these, 40.3 percent 
were served by outdoor plumbing at the time of 
the survey, as compared with 29.2 percent for 
the total population. Since many of the 74 had 
typhoid fever in other homes or even in other 


cities, these figures do not indict the plumbing 
as the source of their disease, but they are of 
epidemiological significance from the stand- 
point of typhoid fever carriers. 

A check of all available typhoid fever regis- 
ters in the department of public health yielded 
records on only 5 of the 74 persons. They were 
listed as noncarriers. But what about the re- 
maining 69, many of whom live in homes with 
outdoor plumbing? Furthermore, the finding 
of these 74 persons, coupled with a knowledge 
of plumbing conditions in similar areas, implies 
that there are a large number of persons in the 
city who have had typhoid fever and who are 
currently living in dwellings served by outdoor 
plumbing. That carriers among them pose a 
real threat is suggested by the fact that during 
the past 10 years an annual average of 14 cases 
of typhoid fever has been reported in the Dis- 
trict of Columbia. 

A 7-year-old girl and 5- and 7-year-old sisters 
living a block away 7 from her made up the 
group of three typhoid fever cases reported 
in the fall of 1954. None had drunk any water 
other than from the municipal supply within 
30 days prior to onset of the disease. The first 
girl became ill on September 29. She gave a 
history of contact with the two sisters within 
3 days of that date. The other 7-year-old girl 
became ill on October S, and her sister, on 
November 21. 

The mother and a relative of the first of the 
girls had typhoid fever several years ago. Stool 
specimens from both had been examined in 
October 1954 and found to be negative for or- 
ganisms of the Salmonella or Shigella groups. 
A test of a specimen from the relative in August 
1955 was also negative. 

Both households in which the three typhoid 
fever cases occurred have outside plumbing, 
and general household sanitation is very 7 poor. 

Summary 

Circumstantial evidence suggested that con- 
tamination of the water supply through outdoor 
plumbing was responsible for the spread of in- 
fectious hepatitis, diarrhea, and typhoid fever 
in a small area of Washington, D. C., in late 
1954 and early 1955. Investigation showed 
that, although one outbreak of diarrhea was 
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probably waterborne, contact was the major 
factor in most cases of the three diseases. 

The infectious hepatitis was confined almost 
entirely to white children under the age of 15 
years. The rate of personal contact with prior 
cases was significantly higher for persons who 
had the disease than for those who did not. A 
nearly complete chain of contact among the pa- 
tients was traced within the survey area. 

Data on sleeping space per per son indicated 
a relation between the incidence of secondary 
cases of infectious hepatitis and crowding. 

An unexpectedly large number of persons 
who had once had typhoid fever were found in 
the survey area. Poor sanitary and plumbing 
conditions, as well as contact, were associated 
with three cases of typhoid fever reported in 
the fall of 1954. 


Details of the study ■plan, and procedures and 
the forms used in the surveys are available from 
the authors. 
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No Proof of Actual Harm Required 
In Water Pollution Abatement Action 


The Appellate Court of Illinois recently held 
that, under a statute which defined pollution as 
including the “alteration of the physical, chem- 
ical or biological properties of water,” the dis- 
charge by a municipality of untreated sewage 
into the Big Muddy River was subject to 
abatement by order of the Illinois State Sani- 
tary Water Board on proof that such discharge 
adversely affected bacterial life normally pres- 
ent in the water. There was also testimony 
that the sewage discharge resulted in condi- 
tions detrimental to fish life. 

The court rejected the argument that the 
board had no power to act except to abate a 
common law nuisance or without at least a 
showing of actual harm to fish or of human ill- 
ness. Such restrictions, the court held, al- 


though applicable to private suits, could not 
limit the board’s powers to prevent pollution 
before actual harm resulted. 

This is the first reported case involving the 
definition of “pollution” contained in the “Sug- 
gested State Water Pollution Control Act ’ 
(published by the Public Health Service in 
1950), which was closely followed in the Illi- 
nois statute. City of Murphysboro v. Sanitary 
Water Board of III. 134 NE 2d 522 (4th Dist., 
111., 1956). 

The “Suggested State Water Pollution Con- 
trol Act” was endorsed by the Council of 
State Governments and recommended to the 
States in the council’s “Suggested State Legis- 
lation; Program for 1951” issued in Novem- 
ber 1950. 
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tor’s 

Mas- 

ter’s 

Bach- 

elor’s 

Institution 

Doc- 

tor’s 

Mas- 

ter’s 

Bach- 

elor’s 

Santa Clara University 



0 

Utah Agricultural College. 



9 

South Dakota State College 


0 

2 

Utah, University of 


3 2 


Southern California, University 




Virginia Polytechnic Institute 

0 

2 

4 

of 


3 1 

4 





Tennessee, University of _ . 


0 

2 


0 



Texas, Agricultural and Meehan- 




West Virginia University.. 

7 0 

1 

ical College of 8 

an o 

312 9 

1 


0 

3 5 


Texas, University of _ 

2 0 

13 (p 

2 



0 

Tulane University 


3 0 

9 

Total 

11 

134 

141 









Leaders (-- ) indicate no courses offered at this level. 

1 Master’s in engineering with major in sanitary engineering. 3 Doctor’s in civil engineering with major in 
sanitary engineering. 3 Master’s in civil engineering with major in sanitary engineering. * Doctor’s in 
sanitary engineering starting September 1055. 5 Has an undergraduate sanitary engineering curriculum. 

6 Sanitary engineering courses are available as electives rather than as an option to the civil engineering program. 

7 Master's in civil engineering with sanitary engineering electives or minor. 8 One ‘‘sanitary engineer” degree 
awarded (same as science degree except creative research not required). 9 One professional degree awarded; no 
thesis required. '<> Doctor’s in engineering with specialization in sanitary engineering. u Doctor's in municipal 
and sanitary engineering. 12 Master’s in municipal and sanitary engineering. 13 Also includes master’s in civil 
engineering with major in sanitary engineering and master’s in mechanical with major in sanitary engineering. 


demic years 1952-53 and 1953-54, the numbers 
of graduates receiving master’s degrees were 
102 (20 by foreign nationals) and 120 (25 by 
foreign nationals) respectively. The average 
number of master’s degrees conferred per year 
for the previous 5-year period, 1950-54, was 
125. 

Doctor’s Degrees 

Nine of the 11 doctor’s degrees conferred 
during this period by four institutions were to 
United States citizens. Twenty-four other in- 
stitutions offering sanitary engineering training 
at this academic level had no successful candi- 
dates tlxis year. For the academic years 1952-58 
and 1953-54, the numbers of graduates receiving 


doctor’s degrees were 5 (3 by foreign nationals) 
and 9, respectively. In the previous 5-year 
period, 1950-54, the average number of doctor’s 
degrees conferred per year was 6.8. 

reference 

(i) Miller, Arthur P.: Graduates from undergraduate 
sanitary engineering courses in the United 
States. Pub. Health Rep- 66 : 369-374, liar. 23, 
1951. 

• l • 

Isote : Mnltilithed copies of this continuing report on 
sanitari / engineering degrees, covering the years 
1952-54, are available from the Division of Sanitary 
Engineering Services, Public Eealth Service. 
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Milk Sanitation Honor Roll for 1954-56 


Thirty-four communities have been 
milled to the Public Health Service 
milk sanitation “honor roll” and CO 
communities on the previous list have 
been dropped. This revision covers 
the period from July 1, 195-1, to June 
30, 1956, and includes a total of 251 
cities and 39 counties. 

Communities on the “honor roll” 
hare complied substantially with the 
various items of sanitation contained 
in the milk ordinance suggested by 
the United States Public Health 
Service. The State milk sanitation 
authorities concerned report this 
compliance to the Public Health 
Service. The rating of 90 percent or 
more, which is necessary for inclu- 
sion on the list, is computed from the 
weighted average of the percentages 
of compliance. Separate lists are 
compiled for communities in which 
all market milk sold is pasteurized, 
and for those in which both raw 
milk and pasteurized milk is sold. 

The suggested milk ordinance, on 
which the milk sanitation ratings are 
based, is now in effect through volun- 
tary adoption in 427 counties and 
1,608 municipalities. The ordinance 
also serves as the basis for the regu- 
lations of 34 States and 2 Territories. 
In 11 States and the 2 Territories it 
Is in effect statewide. 

The ratings do not represent a 
complete measure of safety, but they 
do indicate how closely a commu- 
nity’s milk supply conforms with the 
standards for grade A milk as stated 
In the suggested ordinance. High- 
grade pasteurized milk is safer than 
bigh-grade raw milk because of the 
added protection of pasteurization. 
The second list, therefore, shows the 
percentage of pasteurized milk sold 
in a community which also permits 
the sale of raw milk. 

Although semiannual publication 
of the list is intended to encourage 
communities operating under the 
suggested ordinance to attain and 


This compilation is from the Divi- 
sion of Sanitary Engineering Serv- 
ices of the Bureau of State Services , 
Public Health Service. The previ- 
ous listing was published in Public 
Health Reports, March 1956, pp. 
327-330. The rating method was 
described in Public Health Reports 
53: 1386 (1938). Reprint No. 
1970. 


maintain a high level of enforcement 
of its provisions, no comparison is 
intended with communities operating 
under other milk ordinances. Some 
communities might be deserving of 
inclusion, but they cannot be listed 
because no arrangements have been 
made for determination of their rat- 
ings by the State milk sanitation 
authority concerned. In other cases, 
the ratings which were submitted 
have lapsed because they were more 
than 2 years old. Still other com- 
munities, some of which may have 
high-grade milk supplies, have indi- 
cated no desire for rating or inclu- 
sion on this list. 

The rules for inclusion of a com- 
munity on the “honor roll” are : 

1. All ratings must be determined 
by the State milk sanitation author- 
ity in accordance with the Public 
Health Service rating method, which 
is based upon the grade A pasteurized 
milk and the grade A raw milk re- 
quirements of the Public Health Serv- 
ice milk ordinance. (A departure 
from the method described consists 
of computing the pasteurized milk 
rating by weighting the pasteuriza- 
tion plant rating twice that of the 
raw milk intended for pasteuriza- 
tion.) 

2. No community will be included 


on the list unless both its pasteurized 
milk aud its retail raw milk ratings 
are 90 percent or more. Communi- 
ties in which only raw milk is sold 
will be included if the retail raw 
milk rating is 90 percent or more. 

3. The rating used will be the 
latest submitted to the Public Health 
Service, but no rating will be used 
which is more than 2 years old. (In 
order to promote continuous rigid 
enforcement rather than occasional 
“cleanup campaigns,” it is suggested 
that when the rating of a community 
on the list falls below 90 percent, no 
resurvey he made for at least 6 
months. This will result in the re- 
moval of the community from the 
subsequent semiannual list.) 

4. No community will be included 
on the list whose milk supply is not 
under an established program of of- 
ficial routine inspection and labora- 
tory control provided by itself, the 
county, a milk control district, or the 
State. (In the absence of such an 
official program there can be no as- 
surance that only milk from sources 
rating 90 percent or more will be 
used continuously.) 

5. The Public Health Service will 
make occasional check surveys of 
cities for which ratings of 90 per- 
cent or more have been reported by 
the State. (If the check rating is 
less than 90. percent, but not less than 
85, the city will be removed from 
the 90-percent list after 6 months un- 
less a resurvey submitted by tbe 
State during this probationary pe- 
riod shows a rating of 00 percent or 
more. If the check rating is less 
than S5 percent, the city will be re- 
moved from the list immediately. If 
the check rating is 90 percent or 
more, the city will be retained on the 
list for 2 years from the date of the 
check survey, unless a subsequent 
rating during this period warrants 
its removal.) 
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Communities awarded milk sanitation ratings of 90 percent or more, July 1954-June 1956 

100 PERCENT OP MARKET MILK PASTEURIZED 


Community Date of rating Community 


Date of rating Community Date of rating 


Arizona 

Phoenix 11-21—1955 

Arkansas 

Fort Smith 8-26-1954 

Colorado 

Boulder County 2-25-1955 

Colorado Springs 1-19-1956 

Denver 10-2S-1955 

Pueblo County 2- 2-1956 

District of Columbia 

Washington — 3-12-1956 

Florida 

Jacksonville 8-27-1954 

Georgia 

Albany 12-16-1954 

Athens-Clarke County — 4- S-1955 

Atlanta - — 10-2S-1955 

Augusta-Richmond 

County 7- 2-1955 

Bainbridge 1-19-1956 

Cairo - - 2 1 — 2o— 195a 

Calhoun 7-2S-1955 

Camilla - 9— 9-1955 

Columbus 2-17-1955 

Dalton, Whitfield 

County 9- 9-15155 

Dublin 3-18-1935 

La Grange 12-10-1955 

Moultrie 11- 4-1955 

Quitman S-25-1953 

Savannah, Chatham 

County 8-12-1954 

Statesboro 12- 3-1954 

Valdosta 4-18-1956 

Idaho 

Jerome ll-24r-1954 

Illinois 

Chicago 6-2S-195o 


Indiana 

Anderson 

Bedford 

Brazil 


6- 9-1955 
8-30-1954 
12-21-1955 


Indiana — Continued 


Calumet region 5-26-1955 

East Chicago 
Gary 

Hammond 

Crawfordsville 4-20-1955 

Elkhart, Goshen, 

Nappanee area 1-11-1956 

Evansville 12- 3-1954 

Greencastle 1- 4-1958 

Indianapolis 9-15-1954 

La Fayette and 

West Lafayette 10-14-1954 

Lake County 5 1953 

Crown Point 

Highland 

Hobart 

Madison S 1955 

Montieello 12- 6-1955 

Mount Vernon 10-1S-1954 

Muncie U-23-1954 

New Castle 11 1954 

Peru 1955 

ShelbyvlUe 9 1954 

South Bend 5- 2-1956 

Terre Haute 2- 3-1955 

Vincennes 3- 7-1955 

Iowa 

Dubuque 12- 2-1954 

Kentucky 

Rardstown 3 19o5 

Bowling Green 11-17-1955 

Brandenburg 8-12-1954 

Campbellsville 4- 8-1955 

Frankfort 7-23-1955 

Fulton 12-23—1955 

Georgetown 10-16-1954 

Hopkinsville 11-17-1955 

Leitchfield 11-24-1954 

Louisville and Jefferson 

County 4-19-1956 

Mayfield 9-16-1955 

Montieello 7-13-1954 

Morgantown 6- 5-1956 

Murray 3-16-1906 


Kentucky — Continued 
Newport and Campbell 


County 10-20-1933 

Owensboro 5-17-1930 

Paducah S- 5-1933 

Paris and Bourbon 

County 5- 3-1936 

Stanford 12- 2-1953 

Louisiana 

Calcasieu Parish 8 1934 

Lincoln Parish 9 1934 

St. Martin Parish 7 1934 

Vermilion Parish 9 1934 

Mississippi 

Clarksdale 10-13-1934 

Eupora 2-23-1950 

Greenville 9-14-1954 

Greenwood - 4-25-1950 

Grenada 11-15-1955 

Houston •>" 1-1955 

Iuka 7-19-1955 

Kosciusko S-10-19 j3 

Meadville 10-13-1954 

New Albany 1-18-1930 

Oxford 12-14-1955 

Picayune 4-1955 

Starkville 3-26-1936 

Vicksburg 7-10-1954 

West Point 5-26-193 j 


Missouri 


Cape Girardeau 
Kansas City — 

St. Joseph 

St. Louis 

Springfield 


S-ll-1954 
0-13-1934 
0- 9-1933 
11-2S-1933 
11-25-1954 


Nevada 

Ely, McGill, and Ruth— 4-19-1 9. w 


North Carolina 


Beaufort County. 
Bertie County — 
Bladen County— 


3-31-1933 
3-31-1933 
6- 6-1935 
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Communities awarded milk 


5 « n i t o,ionr a ,in g so f 90pe^ormore 


, July 1954-June 1956— Con. 


100 PBUCENT OF 


S' MARKET MILK PASTEURIZED 


yot Hi Oarolina— Continued 

Chatham County. '^1056 

Craven County 10.1050 

Cumberland County.— 3-1G-W 

Durham County 

Forsyth County oltlOSO 

Halifax County 

Iredell County 

Lee County 

Lenoir County 

New Hanover County — 

Onslow 

Orange County 

Pender County 5 1 *T* 9 _ 

Person County ^ ^ 

Pitt County 

Tyrrell County S~ 5-W55 

Washington County S- o ldou 

Wilson County 10-lS-19uu 


Community 


Date of rating 


Community 


Date of rating 


11-17-1931 
-1- S-1955 
1- 7-1955 
5-21-1956 


County 5-10-1955 

4 - [>— lOou 


Tennessee — Continued 

11- 0-1955 

Kingsport g-20-1955 

Knoxville §-27-1954 

Lebanon 10-21-1951 

Manchester 11-03-1951 

Maryvllle-Alcoa c _29-1955 

Memphis 7-14-1955 

Murfreesboro 

Nashville aud Davidson 

County 10 - 2 S— 1951 

Newborn l0 _ 5-1951 

Newport 0 _ 1-1955 

Pulaski 7-4935 

RogersviUe 7-23-1955 

Springfield 10 _ 7-1951 

Sweetwater 10-21-1951 

Winchester 


Texas — Continued 

10-22-1954 

'Tyler 40-26-1955 

Vernon 11-24-1954 


Victoria. 
Wichita Falls. 


DtaU 


Ogden 

Salt Lake City. 


1-10-1956 


10-18-1955 

2-16-1956 


Virginia 


11- 3-195! 
10-2S-195! 


Oklahoma, 

Ardmore 

Bartlesville - - ^ 

Guthrie 5-U-19 oo 

Mangum 10-27-1955 

Okmulgee 3-16-195o 

Seminole 10 " 

Sulphur 2 - 9 ~ 19 ^ 

Tulsa 6-10-195 j 

South Dakota 

Aberdeen S-2S-1954 

Sioux Falls 10-26-19o4 

Sisseton S-26-19o4 


Tennessee 

Athens S-10-1954 

Bristol 11- 3 ' 19 ^ 

Chattanooga I 2 ' - 3-19 _ 

Clarksville ^lO-l&m 

Cleveland 10-13-1954 

Cookeville ^l-iOSS 

Covington 11-12-1 o 

Cowan 10-21-1931 

Deeherd 10-21-1954 

Dyersburg 10-20-1951 

Elizabethton 2-23-195o 

Gatlinburg 10 ~ °" 19 ^ 

Johnson City 9-23-19o4 


Texas 

5-24r-19ou 

Beaumont ^ 

Brownfield 7_4G-1954 

Bvownwood s-30-1954 

Bryan &-16-1955 

3-13-1956 

Cleburne ----- 7-26-1955 

Corpus Christr 0-29-1951 

Dallas 

Edinburg 

El Paso 4-21-1955 

Falfurrias ~ 7 _24_i954 

Galveston 4-26-1955 

Harlingen " 12 _ 3-4951 

Huntsville ' 7-4956 

Jacksonville 




Bristol 

Buena Vista 44-10-195! 

Front Royal 10 _ 2 S-195! 

Glasgow — 10-28-195 

Lexington 

Luray 6 _ 4 _i95 

Norfolk £-495 

Richmond 8-20-19! 


Roanoke 

South Boston 

Suffolk 

Williamsburg 

Washington 


Spokane - 

Whitman 


County 

Wisconsin 


4-13-19! 
7 - 1-19; 
10-25-19 


9-16-19 

10—14—19 


8-13-1954 
7-14-1954 
Kilgore 3 _ 3,4955 


Lufkin- 
Midland — 
Mineral Wells. 


1-21-1955 
12-14-1954 
9- 3-1954 


Nacogdoches g _ 2195 4 

Rew Braunfels 


1-21-1955 Madison 


10 - 1 S- 1 ! 

Baraboo 3-29-1! 

Beaver Dam 

Beloit 12 _ g _4 

Burlington 12 _ 5 _i 

l2 _ 5-4 

Elkborn l2 _ 

Fontana ~ g_i 

Fort Atkinson 1Q _ ^ 

Green Bay 

Janesville 

Kenosha i-X-D- 

La Crosse g_ 

Lake Geneva “ 18 _ 


Odessa __ 5-19-1955 

Orange 2 _ s-1955 

San Antonio "" 3,4955 

San Benito 41-17-1951 

Sweetwater g_ 9-1950 

Texarkana 


5-11- 


Manitowoc ^ 

Ripon r i- r i- 

Sheboygan ^ 09 . 



Williams Bay 
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Communities awarded milk sanitation ratings of 90 percent or more, July 1954-June 1956 Con. 

BOTH RAW AND PASTEURIZED MARKET MT T. K 


Community and 

percent of milk Date of 

pasteurised rating 


Georgia 

Carroll County, 97.5 3-24-1955 

Cartersville, 97.7 1-26-1955 

Cedartown, 97.7 11-19-1951 

Gainesville-HaH. County, 

92.1 5-26-1955 

Griffin, 98.2 9- 3-1954 

Macon, 99.7 6-23-1955 

Newnan, 95 5- 3-1956 

Pelham, 94 9- 7-1955 

Thomaston, 91.5 5- 3-1956 

Washington, 99.7 11-18-1955 

Winder-Barrow County, 

9S.5 3-16-1955 

Kentucky 

Henderson, 9S.9 9-23-1954 

Princeton, 96 5-19-1955 

Somerset, 95 2- 7-1955 

Missouri 

Joplin, 97.5 9- S-1955 

Moberly, 94.2 3- 1-1955 

Poplar Bluff, 97.4 8-1S-1955 


Note: In these communities the 
pasteurized market milk shows a 90- 
percent or more compliance with the 
grade A pasteurized milk require- 
ments, and the raw market milk 
shows a 90-percent or more compli- 


Commuiu'ti; ailtt 

percent of milk Date of 

pasteurized rating 


Montana 

Missoula, 99 11 - 5-1954 

Oklahoma 

Altus, 94.2 5- 5-1035 

Elk City, 99 4-30-1956 

Enid, 98 5- 5—1955 

Henryetta, 80.7 4-17-1056 

Lawton, 99.2 12-26-1055 

McAlester, 79 6-29-1955 

Muskogee, 97.6 12-15-1955 

Norman, 99 1-16-1950 

Oklahoma City, 97.9 11- 4-1955 

Ponca City, 96.6 4-1S-1956 

Shawnee, 98.S 11-1S-1055 

Oregon 

Portland, 99.4 7-30-1955 

Tennessee 

Harriman, 96.2 11- 7-1955 

Kingston, 87.1 11-21-1955 


auce with the grade A raw milk re- 
quirements, of the milk ordinance 
suggested by the United States Pub- 
lic Health Service. 

Note particularly the percentage 
of the milk pasteurized in the vari- 


Community oil d 

percent of milk Date of 

pasteurized rating 


Texas 

Amarillo, 99.3 4-11-1953 

Brady, 94 S- 7-1931 

Brenham, 94 6-13-1936 

Childress, S3.4 4-22-1955 

Fort Worth, 99.0S 2-29-1930 

Gainesville, 95 12- 1-1931 

Gla dewater, 9S.8 7-14-1954 

Longview, 99.6 7-14-1954 

Lubbock, 99.4 6-14-1956 

McAllen, 99.2 11-21-1935 

Mercedes, 99 11-21-1933 

Paris, 08 2- 2-1950 

San Angelo, 90.7 9- 1-1953 

Seminole, 93.9 5-11-1955 

Waco, 99.76 3-19-1936 

Virginia 

Charlottesville, 99.4 10-17-1935 

Lynchburg, 9S.S 12 1934 

Wcishiitfllon. 

Tacoma, 99.7 7-16-1934 


ous communities listed. This per- 


centage is an important factor to 
consider in estimating the safety of 
n city’s milk supply. All milk 
should be pasteurized, either com- 
mercially or at home, before it is 
consumed. 
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Public Health Repot* 


Child Guidance Clinic Policy and Practices 


T HIS REVIEW of the personal, physical, 
psychological, and social characteristics 
of patients seen in the Los Angeles Child Guid- 
ance Clinic attempts to ascertain "whom the 
clinic served and to derive, as far as possible, 
some ideas of the problems most suitable for 
child guidance clinic services, the procedures 
of intake and of closing cases, and how worth 
while the work of the clinic seemed to be. 

The 500 cases studied were divided into two 
groups: 450 successive cases for which full re- 
sponsibility was taken by the clinic and 50 
cases for which major responsibility was taken 
by some other agency. In the latter, known as 
cooperative cases, the major role of the clinic 
was that of consultant and, sometimes, provider 
of continued psychiatric treatment. 

All evaluations of medico-psychiatric proce- 
dures were the responsibility of the psychia- 
trist, who had had a major administrative re- 
sponsibility for overall policies of the clinic 
for many of the preceding years. The proce- 
dures of experienced social research were ap- 
plied, and a rather large listing of problems 
by category was worked out. 

Some of the more significant conclusions 
reached and further questions raised were: 

1. About 12 percent of the cases were con- 
sidered unequivocally successful and 47 percent, 
partially successful. Criteria applied were dis- 
appearance or diminution of symptoms, clari- 
fication of parent-child relationships, insight 
mto problems by patient or responsible adults, 
and clarification of problems to agencies. 

2- Sharp clarification of the basic orientation 
°f the agency. Is it primarily medical or psy- 
chiatric or social casework? What evidence 
is there that the clinic team functioned to best 
advantage ? The conclusion was that only about 
one-fifth of the cases clearly called for a team 
approach ; the others seemed to warrant referral 


to casework agencies, private psychologists, 
school clinics, or other facilities not involving 
the specialized expense and complexity of the 
child guidance clinic. 

3. What should be the relationship of the 
child guidance clinic toward other agencies in 
the community ? Integration into the woilc of 
a health and welfare agency? Or should it 



hi lid 'i “i(v. 
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MONOGRAPH 


— No. 42 


The accompanying summary covers the 
principal findings presented in Public Health 
Monograph No. 42, published concurrently 
with this issue of Public Health Reports. At 
the time of the study, the authors were with 
the Los - ’ Angeles Child Guidance Clinic, 
Los Angeles, Calif. . . .. 

Readers wishing the data in full may pur- 
chase copies of the monograph from the 
Superintendent of Documents, Government 
Printing Office, Washington 25, D C. A 
limited number of free copies are available to 
official agencies and others directly concerned 
on specific request to the Public Inquiries 
Branch of the Public Health Service. Copies 
will be found also in the libraries of pro- 
fessional schools and of the major universities 
and in selected public libraries. 


Anderson, Forrest N., and Dean, Helen C.: 
Some aspects of child guidance clinic intake 
policy and practices. Public Health Mono- 
graph No. 42 (Public Health Service Pub- 
lication No. 485). 16 pages. U. S. Gov- 
ernment Printing Office, Washington, D. C., 
1956. Price 20 cents. 
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Communities awarded milk sanitation ratings of 90 percent or more, July 1954-June 1956— Con. 

BOTH RAW AND PASTEURIZED MARKET MILK 


Community and 

percent of milk Date of 

pasteurized rating 


Georgia 

Carroll County, 97.5 3-24-1955 

Cartersville, 97.7 1-26-1955 

Cedartown, 97.7 11-19-1954 

Gainesville-Hall County, 

92.1 5-20-1955 

Griffin, 9S.2 9- 3-1954 

Macon, 99.7 6-23-1955 

Newnan, 95 5- 3-1956 

Pelham, 94 9- 7-1955 

Thomaston, 91.5 5- 3-1956 

Washington, 99.7 11-18-1955 

Winder-Barrow County, 

OS. 5 3-10-1955 

Kentucky 

Henderson, 9S.9 9-23-1954 

Princeton, 96 5-19-1955 

Somerset, 95 2- 7-1955 

Missouri 

Joplin, 97.5 9- S-1955 

Moberly, 94.2 3- 1-1955 

Poplar Bluff, 97.4 S-1S-1953 


Note: In these communities the 
pasteurized market milk shows a 90- 
percent or more compliance with the 
grade A pasteurized milk require- 
ments, and the raw market milk 
shows a 90-percent or more compli- 


Commamty and 

percent of milk Date of 

pasteurized rating 


Montana 

Missoula, 99 11- 5-1954 

Oklahoma 

Altus, 94.2 5- 5-1955 

Elk City, 99 4-30-1956 

Enid, 98 5- 5-1955 

Henryetta, 80.7 4-17-1956 

Lawton, 99.2 12-20-1955 

McAlester, 79 6-29-1955 

Muskogee, 97.6 12-15-1955 

Norman, 99 1-16-1956 

Oklahoma City, 97.9 11- 4-1955 

Ponca City, 96.6 MS-1956 

Shawnee, 9S.S 11-1S-1955 

Oregon 

Portland, 99.4 7-30-1955 

Tennessee 

Harriman, 96.2 11- 7-1955 

Kingston, S7.1 11-21-1955 


ance with the grade A raw milk re- 
quirements, of the milk ordinance 
suggested by the United States Pub- 
lic Health Service. 

Note particularly the percentage 
of the milk pasteurized in the vari- 


Community and 

percent of milk Date of 

pasteurized rating 


Texas 

Amarillo, 99.3 4-11-1955 

Brady, 94 S- 7-1954 

Brenham, 94 6-13-1938 

Childress, S3.4 4-22-1955 

Fort Worth, 99.9S 2-29-1958 

Gainesville, 95 12- 1-1954 

Gladewater, 9S.8 7-14-1954 

Longview, 99.6 7-14-1954 

Lubbock, 99.4 6-14-1956 

McAllen, 99.2 11-21-1955 

Mercedes, 99 11-21-1933 

Paris, 98 2- 2-195G 

San Angelo, 99.7 9- 1-1955 

Seminole, 93.9 5-11-1955 

Waco, 99.76 3-19-1958 

Virginia 

Charlottesville, 99.4 10-17-1935 

Lynchburg, 9S.S 12 1934 

Washington 

Tacoma, 99.7 7-18-1954 


ous communities listed. This per- 


centage is an important factor to 
consider in estimating the safety of 
a city’s milk supply. All milk 
should be pasteurized, either com- 
mercially or at borne, before it is 
consumed. 
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Public Health Heports 


Experimental Approach to DDT Toxicity 


Many human health problems hare bee 
ted with the introduction of chlorinated y 
•arbons as pesticides. Much interest has ce - 
ered around food residues, since one common 
method of application of these insecticides has 
been deliberately to use their residue effect i 
pest control. Owing to previous experience 
with other types of insecticides having a resi- 
due effect, there is an extensive precedent 101 
food sampling, chemical analysis, legis a ion, 
and field regulations. However, to do tins in- 
telligently, the magnitude of the problem lias to 
be carefully defined. 

Specifically, in regard to chlorinated liyc 10 
carbons there is no argument that t lese com 
pounds are dangerous and lethal when mges ec 
in large amounts. The only difference of opm 
ion relates to the exact level at which a given 

food residue becomes sufficiently large so t a * 

potential hazard to man outweighs its va ue 01 
insect control. The development of insect re- 
sistance and tolerance is likely to ma ke t us yP® 
of decision increasingly difficult. D 1 y 
bis- (p-chlorophenyl) -1,1,1,-tricliloroethane) is 
a typical example of a chlorinated hydrocarbon 
in extensive field use. This was the compoun 
selected for experimentation. 

In view of the importance of safeguar mg 
human life, while permitting agriculture to u~e 
these chemicals as indicated, it would appeal 
that there is a need for more basic information 
on the physiological effect of human exposuie o 
low doses of these compounds. One approac 1 is 
to simulate the human experience by continu- 
ously feeding various levels of DDT mcorpo 
rated into the diet of white rats. This me 10 , 
even though representing a laboratoiy £inl P 
lication of field conditions, creates new 1 
culties in the evaluation of the significance ot 
tissue changes or biochemical abnormalities. 

Yol. 71, No. 9, September 1956 


Ultimately, the extrapolation of ^ animal studies 
to human medicine represents the most ve. = 
problem of all. 
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remain somewhat isolated as a highly special- 
ized technical service? 

4. Who should refer cases to the clinic? Is 
it desirable to have parents apply directly for 
clinic service when only a very small number 
of cases can be served in a huge area? Or 
should referrals come through physicians or 
professional agencies in which some degree of 
preliminary screening has been done? 

5. The question of the suitability of many 
cases for clinic service is raised since 31 percent 
of the cases were closed out for reasons which 
amounted to "against the advice of the clinic.” 


6. What evidence is there that cases referred 
on the basis of symptoms which fall into cer- 
tain categories are more amenable to treatment 
than other cases? That is, are cases hi which 
symptoms are concrete, specific items of unde- 
sirable behavior more treatable than those in 
which symptoms are described in terms of gen- 
eralized abstractions or "cause”? 

The study does not give any definitive answers 
but is believed to raise a number of significant 
questions, with sufficient data on many of them 
to provide a basis for further studies. 


Confirm Efficacy of Sait and Soda Solution 


Clinical tests have confirmed the earlier lab- 
oratory findings of three Public Health Serv- 
ice scientists. Dr. Sanford M. Rosenthal, Her- 
bert Tabor, and R. Carl Millican, that oral 
consumption of salt and soda solution in large 
amounts is an effective emergency treatment 
for shock due to burns. 

The tests were conducted in Lima, Peru, by 
Peruvian and American scientists, headed by 
Dr. Kehl Markley, under the sponsorship of 
the Public Health Service. Reporting in the 
Journal of the American Medical Association, 
August 11, 1956, they said no toxic effects 
from the use of the saline solution, even 
though it was administered in large amounts, 
were observed in any of the 193 severely 
burned patients. 

A simple, effective procedure for treatment 
of shock, which so often kills victims of severe 
burns during the first 48 hours after injury, 
is particularly valuable in a major disaster. 
As the saline solution may be prepared easily 
of materials available in almost every home 
(table salt, baking soda, and tap water) the 
method may save many lives in disasters when 
skilled medical care is not promptly available. 

Shock formerly caused countless deaths 
among victims of burns and other types of 
injury. During the past 20 years, intravenous 
injection of whole blood, plasma, or the so- 
called plasma extenders has proved effective 


in preventing such effects of shock. The diffi- ' 
culties of intravenous therapy, however, are 
considerable, and they are overwhelming in a 
major disaster. 

Even today, a high proportion of early 
deaths among victims of hums covering 10 per- 
cent or more of the body area is attributable to 
shock. The trauma induces a state of pro- 
found physical and mental depression, usually 
3 to 5 hours following injury. Its chief fea- 
tures include the following: marked fall in 
blood pressure; feeble and rapid pulse; de- 
creased respiration ; a sudden and intense, al- 
though incomplete, suspension of vital body 
functions; and, sometimes, unconsciousness. 
The victim’s skin is pale and clammy. In 
burns, loss of circulating body fluids sets up 
an immediate and pressing need for replace- 
ment. 

The saline solution used during the clinical 
tests may be approximated, for emergency 
purposes, by dissolving a teaspoonful of table 
salt and one-half teaspoonful of baking soda in 
a quart of drinking water. The patient should 
be encouraged to drink as much as he can of 
this solution. Of course, liquids should not be 
given to persons who are unconscious or who 
cannot swallow. A victim of burns may re- 
quire as much as 6 or 7 quarts or more during 
the first 12 hours following injury. 
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If nerve gases, incidentally or accidentally, contaminate public water 
supplies, the choice of methods for detection and decontamination will 
be crucial. Satisfactory methods for Sarin and Tabun are assured. 


Nerve Gas in Public Water 

By JOSEPH EPSTEIN, M.S. 


W ATER WORKS ENGINEERS, alert 
to the hazards of radiological, biologi- 
cal, and chemical warfare agents, must be con- 
cerned primarily, among the chemicals, with 
the nerve gases. 

Many other chemical agents, because of in- 
trinsically low toxicity if admitted orally, or be- 
cause of rapid hydrolysis to relatively nontoxic 
products, are unlikely to appear in hazardous 
concentrations in a large volume of water. For 
example, consider hydrogen cyanide and cyan- 
ogen chloride, extremely toxic if inhaled. It 
would take 1 ton of either, uniformly dissolved 
in a 10-million-gallon reservoir, to reach a con- 
centration of 25 p.p.m. This concentration in 
water is“ considered physiologically tolerable 
for the average man if consumed in normal 
quantities for a 1-week period (1) . 

More specifically, it would take 1.66 tons of 
either chemical to reach a 25 p.p.m. concentra- 
tion in Baltimore’s 16-million-gallon capacity 
Montebello Reservoir; 43,200 tons in Boston’s 
415-billion-gallon Quabbin Reservoir; 13,500 
tons in New York City’s 130-billion-gallon 
Aslvokan Reservoir. 

In reservoirs of less than 1-million-gallon 
capacity, the margin of safety owing to dilu- 
tion is, of course, reduced. 


Mr. Epstein is chief, Sanitary Chemistry Branch, 
biochemical Research Division, Chemical Warfare 
Laboratories, Army Chemical Center, Md. 


Even the highly toxic and vesicant lewisite, 
when viewed in this light, presents little hazard 
as a water contaminant. Lewisite hydrolyzes 
almost instantaneously in Avater to the mildly 
vesicant oxide. The toxicity of the oxide is 
apparently due to its trivalent arsenic content, 
which may be oxidized Avith ease by chlorine 
or other oxidizing agents to the less toxic pen- 
tavalent state. In fact, trivalent arsenic be- 
comes converted to the pentavalent state upon 
standing in Avater. 

If water containing lewisite is chlorinated 
according to standard procedures for bacterial 
purification and is used for not more than 1 
week to avoid possible cumulative effects, as 
much as 20 p.p.m. of lewisite can be tolerated 
in drinking water (1). Calculation of the quan- 
tities of lewisite required to produce concentra- 
tions of physiological significance in the bodies 
of water mentioned previously quickly reveal 
the improbability that significant contamina- 
tion of large bodies of water by lewisite will 
occur as a result of general chemical warfare. 

By similar reasoning, the danger of contam- 
ination of fairly large bodies of water during 
general warfare by agents such as phosgene, 
chloropicrin, chlorine, eliloroacetophenone, di- 
phenyl- clilor arsine, and the like is not partic- 
ularly great. 

Although it may appear that the danger of 
contamination of water supplies by most chem- 
ical agents will be small, nevertheless, the pos- 
sibility of contamination to dangerous levels is 
a contingency which requires knowledge of the 
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Briefly, our experiments used 178 male and 
101 female white rats fed levels of DDT from 
less than 0.05 parts per million of the poison in 
the diet as a whole up to 5,000 p.p.m. from pe- 
riods of 2 weeks to 20 months. The animals 
were studied for clinical manifestations of tox- 
icity, for gross and microscopic tissue changes, 
for rapidity of development and permanence 
of liistopathology, and for recovery on a DDT- 
free diet after previous exposures. Special bio- 
chemical tests were used for body fat and tissue 
stoi'age of DDT, as well as for liver function 
determinations. Certain laboratory devices 


such as serial liver biopsy and study of different 
chemical isomers of this molecule added some 
supplementary information. 

To summarize the results of the experiment, 
the salient feature among numerous other data 
was that cellular alterations could be demon- 
strated in the liver of rats fed DDT at levels as 
low as 5 p.p.m. in the diet. However, the find- 
ings indicated that stress should be placed on 
the mildness of these changes, their ready re- 
versibility, and their imperfect correlation with 
liver function or with the clinical symptom- 
atology. of DDT. 


technical publications 


Infectious Hepatitis in 
New Delhi 

Report of the Committee 
Investigating the Epidemic of 
Jaundice, December 1955— 
January 1956 

Public Health Service Reprint from 
the Hindustani Standard, February 
18, 1956. 2S pages. Mimeographed. 

The text of a report by the com- 
mittee which investigated the recent 
outbreak of infectious hepatitis in 
New Delhi, India, has been repro- 
duced and is available in limited 
quantities from the Water Supply 
and Water Pollution Program, 
Robert A. Taft Sanitary Engineer- 
ing Center, Cincinnati 26, Ohio, At- 
tention : Dr. R. L. Woodward. 

The report documents the first 
waterborue infectious hepatitis out- 
break associated with a water sup- 
ply treated in a modern water treat- 
ment plant providing coagulation, 


rapid sand filtration, and chlorina- 
tion. Bacteriological tests for con- 
form bacteria showed no evidence of 
contamination. 

The report holds that the authori- 
ties concerned had taken the neces- 
sary steps to guard against bacterial 
contamination of the water but not 
against viral infection. 


Design for Statewide 
Nursing Surveys 

Public Health Service Publication 
Ho. .'iGO. 8S pages. 50 cents. 

The latest techniques for finding 
the extent of nurse shortages and 
removing some of the causes are con- 
tained in a new manual prepared by 
the Division of Nursing Resources. 
Design for Statewide Nursing Sur- 
veys tells how to organize a survey 
committee, how to obtain community 
support for making surveys, and how 


to gather and analyze information 
on local supply and nurse shortages. 

A section on reappraisal of nurs- 
ing needs and resources tells how to 
set up a plan for periodic fact find- 
ing after the basic survey has been 
made. Examples of progress in some 
•10 States which have made pre- 
liminary surveys, samples of the 
letters, forms, and tables used for 
compiling the facts, and suggested 
guides for evaluating adequacy of 
nurse supply are given. 


This section carries announcements of 
all new Public Health Service publica- 
tions and of selected new publications on 
health topics prepared by other Federal 
Government agencies. 

Publications for which prices are quoted 
are for sale by the Superintendent of Docu- 
ments, U. S. Government Printing Office, 
Washington 25, D. C. Orders should be 
accompanied by cash, check, or money 
order and should fully identify the publi- 
cation. Public Health Service publications 
which do not carry price quotations, as 
well as single sample copies of those for 
which prices are shown , can bo obtained 
without charge from the Public Inquiries 
Branch, Public Health Service, Washington 
25, D. C. 

The Public Health Service does not sup- 
ply publications issued by other ogencies. 
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In the absence of large quantities of salts, the 
half-life (t\ o) of Sarin in water at 25° C. (77° 
F.) at constant pH in tlio pH range of 6.5 to 

13.0 can be estimated from equation 2. 

t\ 4= (5.4X10') (10PH) [2] 

Thus at pH 7, the half-life of Sarin in water 
at 77° F. is 5-1 hours; at pH 8, 5.4 hours; at 
pll 0, 0.54 hours, and so forth. Between pH 

4.0 and 6.5, the hydrolysis rate of Sarin is at 
a minimum; its half-life in this range is ap- 
proximately 175 hours. It is evident from 
equation 2 that above pH 6.5 the rate of hy- 
drolysis increases 10 times per unit increase in 
pH. Below pH 4.0, the rate increases approxi- 
mately 10 times per unit decrease in pH. At 
a given pH, the hydrolysis rate will vary by a 
factor of approximately 2 for each change of 
10° C. The relationship between the half-life 
of Sarin in dilute aqueous solution at 25° C. 
and the pH of the water is shown graphically 
in figure 1. 


Figure 1 . The relationship between the half-life 
of Sarin at 25° C. and the pH of water. 



The rates of hydrolysis which one might 
estimate from the use of equation 2 presupposes 
that the pH will l'emain constant during the 
time the Sarin is undergoing hydrolysis. For 
small concentrations of Sarin, that is, up to 5 
p.p.m., in waters containing some buffer ca- 
pacity, a constant pH will, in all probability, 
prevail. However, in the absence of significant 
buffer constituents in the water and at the 
higher concentrations of Sarin under discus- 
sion, the effect of the acidity produced by the 
hydrolysis may be vei’y important to the sta- 
bility of Sarin in water. In slightly alkaline 
water of low buffer capacity, the production of 
acids caused by a limited hydrolysis of Sarin 
can lower the pH to the range in which Sarin 
exhibits maximum stability. Thus, under cer- 
tain conditions, the hydrolysis of Sarin may 
produce materials which retard subsequent hy- 
drolysis. In effect, Sarin can stabilize itself. 

The rate of hydrolysis of Sarin is accelerated 
by anions other than hydroxyl ions. The hy- 
drolysis of Sarin is more rapid in the presence 
of such anions as trivalent phosphate or car- 
bonate ions than might be predicted from the 
pH of the solution. On the other hand, the 
hydrolysis rate in the presence of rather large 
quantities of sulfate, chloride, or nitrate does 
not materially differ from the rate in water 
devoid of salts at the same pH. However, the 
quantities of the catalytic anions, for example, 
trivalent phosphate, needed to produce appre- 
ciable effects upon the hydrolysis rate, will not 
normally be encountered in water supplies. 

Depending upon the pH of the water, some 
metal ions have strong catalytic effects upon 
the rate of hydrolysis of Sarin. Cupric, man- 
ganous, magnesium and calcium ions, to men- 
tion a few, are very effective catalysts, whereas 
sodium and potassium ions are virtually inef- 
fective. Cupric and manganous salts are more 
effective iu neutral or slightly acidic waters, 
whereas magnesium and calcium are more ef- 
fective in alkaline waters. 

At pH 6.5 and 25° C., where magnesium salts 
show practically no effect upon the hydrolysis 
rate of Sarin, the half-life of Sarin in water 
containing only 1 p.p.m. cupric ion is 2 hours 
as compared to a half-life of approximately 
175 hours in the absence of the metallic ion. 
At pH 8.5 and 25° C., on the other hand, where 
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behavior of chemical agents in water and of 
methods of water purification or removal of the 
agents from water. 

Quantitative data applicable particularly to 
the treatment of water contaminated with all 
but the more recent nerve gases are available 
(3,3). For a general history of the nerve gases 
and information relative to the mechanism of 
action, effects, and treatment of nerve gas poi- 
soning, the reader is referred to articles by 
Holmstedt ( 4 .) , Krop and Kunkel (5), Grob 
and Harvey (£>), Wood (7), and Krop and 
Loomis (S). 

In discussing the properties and behavior of 
the nerve gases Tabun and Sarin in dilute 
aqueous solution, the concentrations will be of 
the order of 1—2— 10- 1 M or about 15-30 p.p.m., 
unless otherwise noted. The structures and 
chemical and common names of Tabun and 
Sarin as well as DFP, an agent similar to Sarin, 
are shown below. 

Toxic Levels of Nerve Gases in Wafer 

The level of tolerance to Sarin in water has 
been set at 0.5 p.p.m. with the limitation that 
the total volume of water taken per day will be 
no greater than 5 liters and that the period of 
ingestion will be no more than 3 days ( 1 ) . This 
sets 2.5 mg. of Sarin as the maximum intake in 
a 24-hour period, and 7.5 mg- the maximum in 
a 3-day period. Except for the unlikely case of 
recontamination, the concentration on the sec- 
ond and third day will probably be somewhat 
lower than the initial concentration of 0.5 
p.p.m., due to the natural and spontaneous hy- 
drolysis of the nerve gas. The products of 


hydrolysis, from experimentation with rats , 
can be considered nontoxic. 

By comparison of the toxicities to rats, it is 
estimated that Tabun is about one-fourth as 
toxic as Sarin via the oral route. A reduction 
of the “tolerance level” by 10 to 100 times may 
be advisable when infants or small children are 
to be the consumers. The quantities of nerve 
gases, then, which are needed to bring the level 
of contamination to a tolerance level for res- 
ervoirs of medium capacity do not appear to 
be of a magnitude sufficient to make contami- 
nation improbable. 

In fact, it must be concluded that it is prob- 
able that water will become contaminated to 
hazardous levels if the nerve gases Sarin and 
Tabun are employed during warfare. 

Hydrolysis of Sarin 

Qualitatively, the behavior of Sarin in water 
is very similar to that of DFP whose hydrolysis 
in dilute aqueous solution has been thoroughly 
investigated (9). Like DFP, Sarin hydrolyzes 
to form two acids (equation 1), and the hy- 
drolysis is catalyzed by both acids and bases, 
although bases are more effective catalysts. 

o o 

CHj-f’-F+HsO-’Cm-r-OH+HI' [If 

| / CH ‘ I /*** 

OCH'^ OCB 

^CHj CH, 

The rate of hydrolysis is dependent not only 
upon the pH but also upon the type and quan- 
tity of dissolved solids in the water and the 
temperature of the water. 

Structure 


Common Name 


Chemical Name 


O 


11 

Tabuii Dimethylamido ethyl phosphorooyanidate (CH 3 ) S N— P— Ci 

6c 2 h 5 


Satin Isopropyl methylphosphonofluoridate. 

-jypp Diisopropyl phosphorofluoridate 


CH, O 
H'C— O— P— F 

is, 


ch 3 
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H'C— O— P— F 

£ bcH 

/ \ 


C H 3 cih 
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may serve to warn that contamination has oc- 
curred. An abnormally liigh fluoride ion con- 
centration in water should arouse the suspicion 
of the operator as to the potability of the water. 
However, since only 13 percent of the Sarin 
molecule after complete decomposition is fluo- 
ride ion, probably only when relatively high 
concentrations are in the water supply would 
the water be suspected because of fluoride ion 
concentrations. 

The existence of fluoride ion and the low pH 
can only servo to point out that undecomposed 
Sarin may be present, not that it is. The same 
limitations apply to detection methods via the 
phosphorus moiety of the molecule. 

It appears reasonable to conclude that dan- 
gerous concentrations of Sarin may remain un- 
detected if only the nonspecific pH and chlorine 
demand tests and the tests for the fluoride ion 
and phosphorus are used. However, judicious 
choice of methods for estimation of fluoride ion 
concentrations and correlation of these tests 
with others such as pH and the alteration of 
the pH of the water observed at various time 
intervals may be helpful in the detection and 
estimation of Sarin. 

Depending upon the method used for esti- 
mation of fluoride ion, one may obtain varying 
values for fluoride ion in waters containing both 
unhydrolyzed and hydrolyzed Sarin. If the 
methods recommended for fluoride in Standard 
Methods for the Examination of Water and 
Sewage, Hinth Edition, 1946, are used, then the 
total fluorine of the hydrolyzed and unhydro- 
lyzed Sarin will be determined, since under the 
conditions of acidity required for this test, the 
bound fluorine in Sarin will be converted to 
ionic fluorine in a few minutes and thus will be 
determined as ionic fluorine. On the other 
hand, if fluoride ion is determined in neutral 
solution, and in the absence of hydrolytic cata- 
lysts, then only the fluoride ion present at the 
time of the test will be determined. 

Both Sarin and Tabun in the presence of their 
hydrolysis products may be detected and esti- 
mated rapidly and in very low concentration by 
their reaction with benzidine or n-tolidine and 
alkaline peroxide solutions (12 ) . By means of 
this reaction, the author and co-workers have 
been able to estimate quantitatively as little as 
0.1 p.p.m. of Sarin in water, and the method 


can probably bo modified to increase the sensi- 
tivity. 

The test has been adapted for field use and is 
included in two Chemical Corps water testing 
kifs described in technical bulletins (13, 14 ) . 

The response of three small species of fish, the 
fathead minnow ( Pimepliciles piomelas), the 
green sunfish (Lepomis cyanella ) , and the gold- 
fish ( Oarassuis auratus) to Sarin and Tabun 
are useful to the detection and, in some cases, 
estimation of small concentrations of nerve 
gases in water. The approximate LC = o (con- 
centration of agent required to kill 50 percent 
of the test animals) for exposures of 10, 15, 
and 20 minutes at 70°~75° F. for the three 
species are shown in table 1. 

It is possible to decrease the concentration 
of the nerve gas necessary to produce an LCso 
by increasing the exposure time, but with in- 
creased exposure times, the effect of the pH of 
the water becomes very important due to hy- 
drolysis rates of the agents. Thus, for a 24-hour 
period, the LC 5 o of Sarin for the sunfish is 2 
p.p.b. (.002 p.p.m.) if the water is kept at pH 
6.5 (minimum hydrolysis), but 9.5 p.p.b. at 
pH 8.0. Similar data have been obtained with 
the other species for Sarin and Tabun. 

The LC 50 values are increased if the tempera- 
ture of the water is lowered. For a change of 
approximately 25° F., the LC 50 values for a 
10-minute exposure should be multiplied by 6 
to 8 for the three species. 


Table 1. Approximate IC 50 of Sarin and Tabun 
(p.p.m.) for fish at 70°— 75° F., by various 
exposure times 


1 

Fish species 

Tabun 

Sarin 

Minutes of 
exposure 

Minutes of 
exposure 

10 

15 

20 

i 

! 10 

15 

20 

Green sunfish 

1. 5 

1.0 

0. 70 

0. 35 

0. 23 

0.27 

Fathead minnow 

1. 5 

. 9 

. 60 

. 03 

. 40 

.3 

Goldfish 

2.4 

1.7 

1.3 

. 93 

.0 

.5 


Decontamination 

On the premise that decontamination proce- 
dures should reduce the level of Sarin and 
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the cupric ion is ineffective (due presumably to 
its insolubility) the half-life of Sarin may be 
decreased from 1.7 hours to 0.5 hours by the 
addition of 100 p.p.m. magnesium ion. The 
proportional effectiveness of magnesium ion is 
greater at alkalinities above pH 8.5, but is less 
necessary because of the effectiveness of hy- 
droxyl ion alone at a higher pH. 

Thus, in waters of high magnesium or cal- 
cium ion content, or in waters containing even 
trace quantities of some heavy metal ions, the 
hydrolysis rate of Sarin may be much more 
rapid than that predicted by equation 2. In 
most natural waters, however, the quantity and 
type of dissolved solids are such that prediction 
of the hydrolysis rate may be made from equa- 
tion 2, provided, of course, that the pH is main- 
tained constant during the hydrolysis. 


Hydrolysis of Tabun 

The hydrolysis of Tabun, like that of Sarin 
and DFP, is catalyzed by acids and bases, and 
bases are more effective than acids ( 10 ) . Un- 
like Sarin and DFP, whose products of hydrol- 
ysis are independent of the catalyst used, Tabun 
is destroyed by attacks upon different parts of 
the molecule by acid and base, and the products 
of hydrolysis are different. In alkaline solu- 
tion, the phosphorus to cyanide linkage is 
cleaved, resulting in the formation of a substi- 
tuted phosphonate and sodium cyanide. In; 
acid solution, the Tabun molecule is cleaved 
between the phosphorus and nitrogen. Both 
attacks result in destruction of the toxic prop- 
erties of Tabun. (See below.) 

In alkaline solution, the formation of acid 
tends to lower the pH of the solution ; in slight- 
ly acid medium, the hydrolysis products are one 
acid and one base, and the pH remains constant. 


Hydrolysis 

of 

Tabun 


(CH,) S N 0 

P + H 2 0 
CiHsO' 7 CN 


From the data of Larsson ( 10 ) and Ilolinstedt 
( 11 ), it appears that the rate of hydrolysis of 
Tabun at the P — CH bond is for all practical 
purposes independent of the hydroxyl ion con- 
centration between the pH range of 4.0 to ap- 
proximately 8.5. The half-life of Tabun in 
this pH range at 20°-25° 0. is 2-4 hours. 


Detection 

Although a nerve gas attack would alert 
water works personnel, Sarin in water in con- 
centrations of at least 35 p.p.m. is not detectable 
by odor or taste. Water containing concentra- 
tions of the hydrolysis products of Sarin as 
high as 200 p.p.m. was acceptable to rats. How- 
ever, Tabun, which possesses a fruity odor, is 
detectable by smell in rather low concentra- 
tions. Furthermore, suspicion as to potability 
of water supply would be aroused by the odor 
of hydrocyanic acid which is formed by the 
hydrolysis of Tabun. Unlike Sarin, Tabun, 
through its released cyanide, will alter the 
“chlorine demand” of a water. 

The uptake of chlorine in the reaction with 
Tabun will depend upon whether the chlorina- 
ting material is hypochlorite or chloramine. 
The chloramines will react only with cyanide 
ion which becomes available as a result of the 
hydrolysis of Tabun. The uptake of chlorine 
when hypochlorite is one of the reactants is also 
due to its reaction with cyanide, but apparently 
hypochlorite ion catalyzes the decomposition 
of Tabun to form cyanide so that, in effect, the 
uptake of chlorine is due to the Tabun as well as 
to the hydrolysis product. 

If appreciable quantities of Sarin have hydi o- 
lyzed, and the contaminated water if of low 
buffer capacity, the low pH of the water, re- 
sulting from the acidic hydrolysis products, 



O 

/ 

(CHi)«NP 

CAO 7 V+CN- + H+ 
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Chlorine aa hypochlorite will destroy Tabun, 
and the cyanide produced upon hydrolysis of 
Tabun will consume the chlorine. 

Satisfactory procedures for decontamination 
of Sarin have been developed, utilizing the cata- 
lytic properties of hypochlorite. In held trials, 
HTII was used as the source of hypochlorite 
and, because rapid decontamination was de- 
sired, 100 p.p.m. chlorine was used. Follow- 
ing decomposition, the hypochlorite concentra- 
tion was reduced to less than 1 p.p.m. by treat- 
ment with activated carbon. 

Another satisfactory procedure for decon- 
tamination proved by field trials is to raise the 
pH of water to approximately 10.0 with soda 
ash, slaked lime or magnesium hydroxide, al- 
low the Sarin or Tabun to hydrolyze, and when 
tests indicate that the concentration of the nerve 
gas is 0.1 p.p.m. or less, use a coagulant such as 
ammonium alum or ferric chloride, filter and 


Figure 2. The relationship between the half-life 
of Sarin at 25° C, and the pH of water for dif- 
ferent concentrations of free chlorine. 



chlorinate. The rate of hydrolysis is followed 
by the test methods described (lJi) and the 
quantity of alkaline material to be added is 
regulated by the rate of hydrolysis. The alum 
or ferric chloride function not only as coagu- 
lants but also to reduce the pH of the water to 
normal acidities. Water treated by either pro- 
cedure is potable and palatable. 

Conclusion 

From the preceding discussion, it appears 
reasonable to conclude that, in the event of gen- 
eral chemical warfare, the nerve gases Tabun 
and Sarin must be considered potential water 
contaminants because of the very small quanti- 
ties of these agents required to produce toxic 
symptoms from ingestion. The hazard due to 
Tabun, however, is lessened somewhat because 
of its ease of detection in water by taste, odor, 
and chlorine demand test. Sarin presents a 
more difficult problem inasmuch as specific de- 
tection methods are necessary. Once detected, 
both Sarin and Tabun can be rapidly destroyed 
by simple decontamination procedui’es. 
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Tabun concentration to 0.1 p.p.m., field tests 
have shown that coagulation with ammonium 
alum, followed by filtration through diatomite 
or sand filters is not an effective decontaminat- 
ing procedure. A procedure involving the use 
of ferric chloride as coagulant and powdered 
limestone as coagulant aid, followed by filtra- 
tion through diatomite filters is also ineffective. 
These materials are used in the Corps of Engi- 
neers Mobile "Water Purification Unit- (i5). 

Approximately 62 pounds of carbon would 
have to be added to each 1,000 gallons of water 
to reduce the concentration of 30 p.p.m. to 0.1 
p.pan. A smaller total dose of carbon can ac- 
complish the same objective if a multiple treat- 
ment procedure is applied. However, the time 
involved and the multiplicity of operations 
make such a procedure objectionable. 

Sarin in water is rapidly hydrolyzed by the 
catalytic action of strongly basic ion exchange 
resins, such as Amberlite IRA-400 and Nalcite 
SAP and strongly acidic cationic resins such 
as Dowex 50 and Amberlite IR-112. The 
anionic resins are more effective, and function 
not only as catalysts, but also remove the hydro- 
lytic products. In doing so, however, the resins 
lose their available hydroxyl ion and ultimately 
their ability to catalyze the hydrolysis. 

Furthermore, in water of appreciable dis- 
solved solid content, the anions of the salts re- 
place the hydroxyl groups in the resin (and 
cations, the hydrogen ions of the cationic resins) 
resulting in a decreased efficiency of the resin, 
since the efficiency is related to the number of 
available hydroxyl or hydrogen ions in the 
resin. The use of resins for large scale water 
decontamination is not economically feasible. 

At least two feasible methods for the de- 
struction of Tabun and Sarin in water supplies 
are available. Both methods are based upon 
an acceleration of the normal hydrolysis rate. 
The methods involve chlorination or alkalini- 
zation. 

Chlorine will not react with Sarin, but hypo- 
chlorite ion is a very effective catalyst for the 
hydrolysis of both Sarin and Tabun. Com- 
pounds containing combined chlorine, such as 
chloramine T, on the other hand, exert prac- 
tically no catalytic action. Table 2 shows the 
half-life of Sarin in water at approximately 


Table 2. Half-life of Sarin 12X 10^M) in water 
in the presence of free chlorine 


Temperature 

pH 

p.p.m. 

Cl, 

Half-life in 
minutes 


f 6 

200 

11 

77° F. 

l 

25 

13 


S 

9 

12 


l 9 

4 

15 


6 

200 

3S 

36°-37° F 

l 

100 

12 


8 

100 

3 


l 9 

50 

■1 


77° F. and 35° F. at various pH’s and in the 
presence of free chlorine, added as high test 
hypochlorite (HTH). 

The importance of pH in this reaction is seen 
from the figures shown in table 2 on experi- 
ments at 77° F. Only one-eighth of the chlorine 
concentration was required at pH 7.0 as was 
inquired at pH 6.0 to give approximately the 
same rate of destruction. Approximately one- 
third the concentration of chlorine was required 
at pH 8.0 to produce the same effect at pH 7.0, 
and so forth. It can also be seen by comparing 
the half-lives of Sarin in the presence of equal 
concentration of chlorine and at the same pH 
but at two different temperatures, for example, 
pH 6, that the rate of destruction is approxi- 
mately doubled for each rise of 10° C. 

Where time of treatment can be extended to 
several hours, much lower concentrations can 
be used to produce effective decontamination. 
For example, by maintaining the water at pH 
8.0, addition of 5 p.p.m. chlorine will reduce 
the concentration of Sarin from 30 to 0.1 p.p.m. 
in approximately 3 hours. Figure 2 shows 
half-life of Sarin at 25° C. at pH ranges be- 
tween 6 and 9 in the presence of different con- 
centrations of free chlorine. 

A dosage of chlorine to be added to a water 
supply may be calculated from the values given 
in figure 2, a knowledge of the concentration of 
Sarin in the water, the temperature and pH of 
the water. The action of hypochlorite may be 
completely inhibited, however, if amines oi am- 
monium salts are present in the water because 
of the very rapid reaction of hypochlorite with 
the nitrogen compounds to form chloramines 
(Iff) which are catalytically inactive. 
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Present Status of Controlled Fluoridation 
in the United States 


C ONTROLLED water fluoridation for the 
prevention of dental caries started in 1945 
with study projects in three communities — 
Newburgh, N. Y., Grand Rapids, Mich., and 
Southbury Training School in Connecticut. 
The study projects were a natural outgrowth of 
earlier epidemiological research in cities where 
fluoride has been present naturally in the water 
supply, and which demonstrated the inverse i-e- 
lationship between fluoride-bearing water and 
dental caries experience. 

Reports of lowered caries incidence in the 
study communities were published in 1950 
(N4?) . As a result of these and other studies, 
the fluoridation of water supplies was endorsed 
by national health organizations and the prac- 
tice adopted by many communities. 

Summarized is the present status of con- 
trolled water fluoridation in the United States. 
The summary data include the number of com- 
munities, water supply systems, and popula- 
tion served by fluoridated water ; the date the 
procedure was instituted; ownership of the 
water plant, and authorization for fluoridation. 
These data are presented primarily as reference 
material. 

From 1945, when controlled fluoridation was 
introduced, through May 2, 1956, 1,352 commu- 
nities served by 727 water supply systems insti- 
tuted fluoridation (table 1). Sixty -six com- 


Prepared by the Division of Dental Public Health, 
Bureau of State Services, Public Health Service, 
Department of Health, Education, and W elf are. 


munities (5 percent of the total) served by 54 
water supply systems discontinued fluorida- 
tion. Of these, 7 communities, each one its own 
water supplier, reinstituted the procedure. 

By May 2, 1956, a net total of 1,293 commu- 
nities with 26 million people were served by 
680 water supply systems to which fluoride 
had been added. 

The annual increment in the number of com- 
munities and water supply systems in which 
fluoridation was initiated, discontinued, and 
reinstituted and the population they serve is 
shown in table 2. The greatest increase in the 
initiation of fluoridation occurred during 1952. 
Subsequently, annual increments in number of 
communities, water supply systems, and popu- 
lation have been at a lower level. 

Table 3 shows the number and percentage of 
communities in each of 11 population groups 
using fluoridated water at the end of 1955. 

Of the 1,255 communities using controlled 
fluoridation at the end of 1955, nearly 30 per- 
cent are under 1,000 in population, or of size 
not specified. Most of the latter are quite 
small since no population figures were available 
from Bureau of the Census sources. A little 
more than 30 percent of communities using 
fluoridation range in size from 1,000 to 5,000 
population. Another 30 percent are between 
5,000 and 50,000 population. The remaining 
6 percent are over 50,000 in size. 

When these figures are compared with the 
total number of communities of given size, 
nearly 45 percent of the communities of 500,000 
population or over are fluoridating their water 
supplies, and from 20 to 30 percent of the com- 
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The Mayo Memorial 


Forming the heart of what is virtually a 
complete medical center on the University of 
Minnesota campus is the recently completed 
Mayo Memorial. The university’s School of 
Public Health occupies 2]A floors of the new 
building’s 14-story tower section. 

The Mayo Memorial, which was dedicated 
on October 21, 1954, is the fulfillment of 
an idea begun more than a decade ago. In 
1939, shortly after Doctors Charles H. and 
William J. Mayo had died, the Governor 
of Minnesota appointed a Mayo Memorial 
Commission to propose an appropriate monu- 
ment. After considering many projects, the 
commission agreed that a center for teaching 
and research as a building of the University 
of Minnesota Medical Center would be the 
most fitting memorial. During their lifetime, 
the Mayo brothers had devoted much time, in- 
terest, and aid to the work of this institution. 

A Committee of Founders started the proj- 
ect on its way. Funds were raised by legisla- 
tive appropriation, public subscription, and 
grants from public and private agencies. 


Construction was started in 1951 and com- 
pleted in the early autumn of 1954. 

The new building brings together the facili- 
ties of the School of Public Health formerly 
scattered in several university buildings. On 
the 11th floor are laboratories, offices, and 
classrooms for work in environmental sanita- 
tion and epidemiology. The 12th floor houses 
facilities for biostatistics, health education, and 
the course in hospital administration. The 
public health nursing unit, offices for the non- 
professional health and hygiene courses, and 
other offices are located on the 13th floor, 
which the school shares with the medical 
school administration. Conference and read- 
ing rooms are provided on each of the three 
floors used by the School of Public Health. 

In addition to the tower section, the Mayo 
Memorial has three 6-story wings that connect 
with existing hospital and medical school 
buildings. The building has facilities for edu- 
cation, research, and service in connection 
with various departments of the medical 
school. 
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using central water supplies, were drinking 
water with an adjusted fluoride content. 

During the last few years, the number of 
people drinking fluoridated water has increased 
by about 4 million persons a year. 


There is every reason to believe that this rate 
of increase will not decline and may very well 
become greater. However, as of May 1956 only 
6 percent of the towns and villages of under 
10,000 population had fluoridation, even though 


Table 2. Annual incremental findings on the institution, discontinuance, and reinstitution of con- 
trolled fluoridation showing number of communities, wafer supply systems, and population 
served, January 1945-May 2, 1956 


Year 

Fluoridation instituted 
whether or not 
discontinued 

Fluoridation discontinued 
whether or not 
reinstituted 

Fluoridation reinsti- 
tuted after 
discontinuance 

Number 

of 

com- 

muni- 

ties 

Number 

°t 

water 

supply 

systems 

Population 

Number 

of 

com- 

muni- 

ties 

Number 

of 

water 

supply 

systems 

Population 

Number 

of 

com- 

muni- 

ties 

Number 

of 

water 

supply 

systems 

Popula- 

tion 

Total.. . 

1, 352 

727 

27, 453, 633 

66 

54 

1, 680, 455 

7 

7 

138, 312 

1945 

6 

6 

4 

5 
21 
50 

232 

390 

238 

195 

160 

42 

3 

5 

3 

2 

16 

34 

no 

187 

134 

105 

107 

21 

231, 920 
96, 547 
126, 281 
122, 935 
407, 674 
528, 080 
3, 367, 433 
8, 542, 866 
3, 380, 303 
5, 256, 079 
3, 811, 695 

1, 581, 820 







1946 







1947 

• • . Sj 






1948... 

■fiBB 






1949 


- 9 





1950 

i 

i 

4 

7 

22 

26 

5 

i 

i 

4 

7 

20 

16 

5 

16, 550 
12, 900 
114, 190 
61, 305 

1, 062, 866 
333, S40 
78, 804 




1951 




1952.. 




1953 

2 

2 

2 

1 

2 

2 

2 

1 

109, 753 
16, 458 
4, 469 
7, 632 

1954 

1955 

1956 >. 



1 Through May 2, 1956. 


Table 3. Total communities in the United States, by size group, compared with the proportion of 
each using controlled fluoridation, December 31, 1955 


Population size of community 


Total 

1,000,000 and over 

300.000- 099,999 

250.000- 499,099 

100. 000- 249, 999 ... 

50.000- 99,999... 

25. 000- 49, 999.. 

10.000- 24,999 

5.000- 9,999 " 

2,500-4,999. 

1.000- 2,499 1 1. 1 II 

Under 1,000 and not specified. 



Number of com- 
munities in urban 
and rural area 1 

Communities using controlled 
fluoridation 

Number 

Percent of all 
communities of 
same size 

--- 

18, 548 

1, 255 

6. 8 

... 

5 

1 

20. 0 

_ _ _ 

13 

7 

53. 8 

_ 

23 

6 

26. 1 

- 

65 

19 

29. 2 



126 

37 

29.4 

- 

252 

70 

27. 8 


778 

162 

20. 8 



1, 176 

163 

13. 9 



1, 846 

200 

10. 8 



4, 296 

226 

5. 3 

-- - 

9, 96S 

364 

3. 7 


IT . 1 Source: Number of places in urban and rural territory, by size of place: 1950. 
United .States, United States Bureau of the Census, 1955, table 15, p. 23. 
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Table 1. Annual cumulative findings on the institution, discontinuance, and reinstitution of controlled 
fluoridation showing number of communities, water supply systems, and population served, 
January 1945-May 2, 1956 




Fluoridation status at end of each year 

Fluoridation instituted whether or not 
discontinued 


Year 

Number of 
communities 

Number of 
water supply 
systems 

Population 

Number of 
communities 

Number of 
water supply 
systems 

Population 

19<15- .. - - 

6 

3 

231, 920 

6 

3 

■ Hffil 

1946 ... 

12 

8 

328, 467 

12 

S 


1947 - - - 

16 

11 

454, 748 

16 

11 

itiliiBiJSRH 

1948 ... 

24 

13 

577, 683 

24 

13 

577, CS3 

1949 . __ - 

45 

29 

985, 357 

45 

29 

9S5, 357 

1950 _ 

94 

62 

1, 496, 887 

95 

63 

1, 513, 437 

1951 

325 

171 

4, 851,420 

327 

173 

4, 880, 870 

1952 - - - - 

711 

354 

13, 280, 096 

717 

360 

13, 423, 736 
16, 804, 039 
22,060, US 
25, 871, 813 
27, 453, 633 

loss - 

944 

483 

16, 708, 847 

955 

494 

1954 . 

1, H9 

570 

20, 918, 518 

1,150 

599 

1955 

1, 255 

663 

24, 400, 842 

1,310 

706 

1956 i _ ... 

1,293 

680 

25, 911, 490 

1,352 

727 






a. 



Fluoridation discontinued whether or not 
reinstituted 

Fluoridation reinstituted after discon- 
tinuance 


Year 

Number of 
communities 

Number of 
water supply 
systems 

Population 

Number of 
communities 

. 

Number of 
water supply 
systems 

Population 

1945 

1946 

1 OA7 








1948 

1949 

1950 

_ „ 

r 

2 

1 

2 

16, 550 
29, 450 




1952 

1 OKS - 

c 

13 

6 

13 

143, 640 
204, 945 
1,267,811 

1, 601, 651 
1, 6S0, 455 

2 

2 

4 

109, 753 
120,2)1 

1954 

1 ClfiS 

- - 

35 

61 

33 

49 

6 

6 

7 

130, 0S9 
138, 3)2 

1956 1 

66 

54 




i Through May 2, 1956. 

munities of 10,000 to 50,000 population. For 
communities of less than 10,000 population, the 
percentage of fluoridation ranges from 1 to 14 
•percent. The proportion of communities that 
have instituted controlled fluoridation increases 
almost directly with grouped community size. 

Public or private ownership of water supply 
facilities and authorization by which fluorida- 
tion was instituted, by grouped size of commu- 

nitv, are shown in table 4. 

ft is interesting to note that of the 1,- 5 
nlaces with fluoridation as of December 1, 
S 55 more than a thousand owned their own 

ivater plants, and in 160 places the^plmits^ were 

under private ownership. Of the pnvateiy 


owned plants, 68 percent were in places of unclei 
10,000 population. Distributed on the basis of 
size of towns, however, 17 percent of the pta** 
under 10,000 population and 9 percent of 
towns over 10,000 had privately operated wat 

P Table 4 also shows that in almost ail commu- 
nities the problem of whether or no o 
date is decided by the governing body. > 

6 percent of the communities was the qu 
of fluoridation derided by refemidums_ 

This census shows that m 1956, after 
more than 10 years of water fluoridation, up 
pro.vima.tely 26 million 
communities, or roughly 1 out of e 7 l 

Public Health KcparW 


964 










Analysis of a Hospital Consultation Program 


By HELEN M. WALLACE, M.D., MARGARET A. LOSTY, R.N., ROBERT S. S1FFERT, M.D., 
JEROME S. TOBIS, M.D., and MIRIAM LENDING, M.D. 


APPRAISAL of the effectiveness of indi- 
£\. vidual programs is one of the basic needs 
in public health administration. All too fre- 
quently programs are initiated without an ac- 
companying plan for evaluation. Or they are 
perpetuated without critical review and analy- 
sis to determine whether the originally planned 
objectives are being achieved. 'While it is not 
always easy to stimulate the development of new 
programs, sometimes it may be equally difficult 
to discontinue or modify old programs that 
prove to be partially or totally ineffective; fre- 
quently the underlying reason is the lack of 
substantiating facts of an evaluative nature. 

Evaluation of public health programs should 
provide answers to two basic questions: (a) 
Is the program making a significant contribu- 
tion toward improving the health of the public 
served? (&) Is the program making good use 
of the tax funds expended for the purpose? 
It is logical that if the answers to both ques- 


Dr. Wallace is professor of maternal and child 
health, University of Minnesota School of Public 
Health. At the time of this study she was director 
of the bureau for handicapped children. New York 
City Department of Health, With the bureau are 
Miss Losty as hospital nursing consultant. Dr . 
Siffert, senior orthopedic consultant, Dr. Tobis, 
consultant in physical medicine and rehabilitation, 
and Dr. Lending, pediatric consultant. Herbert 
Rich, senior statistician of the bureau of records and 
statistics, assisted in the statistical presentation. 


tions are affirmative an existing program should 
be continued. If the answers are negative, the 
program should be reviewed carefully and 
either modified significantly or discontinued. 

Since 1952 the bureau for handicapped chil- 
dren of the New York City Department of 
Health has provided consultation to hospitals 
participating in the health department’s pro- 
gram for orthopedically handicapped children. 
To assess the value of this hospital consulta- 
tion program, Ave have examined the results 
thus far and are reporting the findings. 

Background Information 

The New York City Department of Health 
now spends approximately $2 million annually 
for the hospital and convalescent care and re- 
habilitation of children with many other types 
of handicaps besides orthopedic — congenital 
cardiac, orthodontic, plastic surgical, hearing, 
cleft palate, epilepsy, drug addiction, visual, 
and miscellaneous types. Within this broad 
diagnostic list, the orthopedic category remains 
one of the larger groups because it represents 
the original program for handicapped children 
in New Y ork City. Some of the other categori- 
cal programs are only a few years old. The 
bureau staff has developed hospital consulta- 
tion for most of these categorical groups. 

Hospital consultation has been carried on for 
many years in the fields of epidemiology and 
maternal and neAvborn care and for a shorter 
time in the field of general hospital care (be- 
cause of the Hill-Burton Act). But to our 
knowledge the hospital consultation program 
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Table 4. 


Ownership and authorization for fluoridation in places fluoridating as of December 31 

1955, by size of community ' 


Population size of 
community 


1,000,000 and over. 

500.000- 909,999.. . 

250.000- 199,999... 

100.000- 219,999 

50.000- 99.999 

25.000- 19,999 

10.000- 21,999 

5.000- 9,999 

2,500-1,999 

1.000- 2,199 

Under 1,000 

Not specified 1 


Number 
of com- 
muni- 
ties 


Total j 1,255 


I 

7 

6 

19 

37 

70 

102 

163 

200 

226 

151 

210 


Ownership 


Public 


1,093 


1 

7 

5 

18 

31 

63 

151 

111 

177 

197 

118 

181 


Private 


160 


1 

1 

6 

6 

11 

22 

23 

28 

36 

26 


Not 

speci- 

fied 


Govern- 

ing 

body 

alone 


1,061 


1 

6 

6 

16 

33 

60 

138 
116 
16S 
197 

139 
151 


Authorization 


Refer- 

endum 


Utilities 

com- 

mission 


1 


62 


1 

2 

12 

1 

5 

3 

7 

27 


Other 


Not 

speci- 

fied 


50 


2 

5 
1 

6 
10 

4 

28 


53 


2 

3 

5 

8 

11 

12 

3 

4 


23 


; Presumably under 1,000. The names of the towns are known, but their populations are cot reported. 


some 45 percent of the cities of more than 
500,000 population -were using fluoridated 
water. In numerical terms, this means 10 cities 
of over 500,000 persons do not have fluoridation 
and some 16,000 communities of under 10,000 
population are not using fluoridated water. 
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Table 1. Recommendations regarding policies and procedures, 25 hospitals 


Recommendation 

Hospitals in which 
recommended 

Hospitals applying 
recommendation 


Number 

i 

Percent 

Number 

Percent 

Inpatient service only 





Use team approach-, _ 

24 

96 

7 

29 

Provide pediatric supervision 

14 

56 


36 

Liberalize visiting hours 

14 

56 


36 

Improve pediatric notes 

10 

40 


30 

Refer for vocational counseling 

10 

40 


40 

Improve physical therapy notes 

9 

36 1 

3 

33 

Incorporate social service notes in patient's record 

5 

20 

3 

60 

Improve occupational therapy, notes 

5 

20 

2 

40 

Total hospital-items (200) 

91 

45 

32 

35 

Outpatient service only 

Set up appointment system in orthopedic outpatient 

i 


0 

0 

department— 

17 

68 

Establish children’s orthopedic clinic 

15 ; 

60 

4 

27 

Set up conference in orthopedic outpatient department - - 

14 

56 

4 

29 

Arrange for followup of broken appointments - 

10 

40 

1 3 

30 

Change cast at time of clinic visit _ - - 

7 ! 

28 

1 5 

1 71 

Total hospital-items (125) 

63 ! 

50 

16 

— 

25 

Inpatient and outpatient services 





Set up unit system of records 

18 

72 

7 

39 

Keterral to visiting nurse association 

17 

68 

11 

65 

Total hospital-items (50) _ . _ 

35 

70 

18 

51 

Grand total hospital-items (375) 

189 

50 

66 

35 


from failure to consider all his needs — social, 
psychological, and followup, as well as pediat- 
ric and therapeutic. Improvements in outpa- 
tient service only were recommended 63 times 
and carried out 16 times (25 percent). The 
most frequent recommendation, that of insti- 
tuting an appointment system, was not applied 
in any hospital. Implementation was obtained 
in approximately one-third of the recom- 
mendations for (a) a separate children’s ortho- 
pedic clinic; (6) an effective followup of 
children failing to keep clinic appointments; 
and (c) for developing clinic staff conferences, 
fn seven hospitals it was recommended that, 
for the convenience of the child and Iris mother, 
cast changes, where indicated, be performed 
at the time of the clinic visit instead of requir- 
ing another clinic visit on another day ; almost 
three-quarters of the hospitals adopted this 
procedure. 


Two major recommendations applied to both 
the inpatient and outpatient services. One con- 
sisted of the referral of patients to the volun- 
tary public health nursing agencies in the 
community for home followup, public health 
nursing supervision, and physical therapy. 
Tiffs recommendation was adopted in two- 
thirds of the instances. The other consisted of 
setting up a unit system of records in the hos- 
pital to provide continuity of recorded infor- 
mation in the hospital setting. This recom- 
mendation was carried out by 39 percent of the 
hospitals. 

Personnel 

A total of 95 recommendations pertained to 
personnel caring for orthopedically handi- 
capped children and were carried out in 37 in- 
stances, or 39 percent (table 2). 

The frequency of personnel recommendations 
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for handicapped children in New York City 
is the first of its kind in the field of chronic dis- 
ease in children. 

The details of tins program have been pre- 
sented in another report (1), but briefly the 
hospital consultation program functions in the 
following manner : 

1. An advisory committee recommends a set 
of standards. 

2. A team of specialists surveys the institu- 
tional services in the particular fields concerned. 

3. The team then transmits a letter of rec- 
ommendations to the key personnel of the 
institution. 

4. At a postsurvey conference, the specialists 
discuss the recommendations with the key mem- 
bers of the institutional staff. 

5. The survey team conducts followup activi- 
ties, depending on the needs and requests of 
the individual institutions. 

In the bureau’s consultation program in the 
orthopedic field, the services of 25 children’s 
hospitals have been surveyed by a team com- 
posed of an orthopedic surgeon, a pediatrician, 
a physiatrist, a hospital nursing consultant, and 
a medical social worker. Letters of recommen- 
dation have been sent to the staffs of 24 hos- 
pitals, and postsurvey conferences have been 
held with the staffs of 22 hospitals. Of the 25 
hospitals, 15 are large general hospitals ; 5 are 
specialty hospitals devoted predominantly or 
exclusively to the care of the orthopedically 
handicapped; 4 are for chronic diseases and 1 
for communicable diseases. 

We have taken as the endpoint in this analy- 
sis the information collected at the postsurvey 
conferences. 

Survey Recommendations and Results 

The survey data have been subdivided into 
four headings for presentation: (a) policies 
and procedures; (b) personnel; 0) accredita- 
tion; (d) physical plant and equipment. 
These four headings represent the great major- 
ity of all the recommendations made. To ar- 
rive at a simple summary of the survey data, a 
function “hospital-items” has been used. It is 
the product of the number of hospitals times 
the number of items evaluated, recommended, 
or adopted in any particular subgroup. Thus, 


in the policies and procedures group, 25 hos- 
pitals were surveyed and 15 items evaluated, 
that is, 375 hospital-items. In all, 189 hospital- 
items were recommended under the policies and 
procedures heading (50 percent of the 375 hos- 
pital-items evaluated in this category) ; 95 per- 
tained to personnel (38 percent.) ; 13 to accred- 
itation (17 percent) ; and 12 to physical plant 
and equipment (24 percent). 

Policies and Procedures 

In the policies and procedures area a total of 
91 recommendations pertained to inpatient 
service only, 63 recommendations to outpatient 
service only, and 35 recommendations to both 
services. Thirty-five percent of the recom- 
mendations were adopted by the hospitals 
(table 1). 

For inpatient service, the recommendations 
of individual items varied in frequency from 
advising the team approach to patient care in 
24 hospitals to advising improvement of social 
service and occupational therapy notes in 5 
hospitals. Implementation of recommenda- 
tions by the hospitals varied from 60 percent 
for improvement in social service records to 29 
percent for developing a team approach to pa- 
tient care. Changes were made most fre- 
quently as a result of the recommendations in 
the most specific, simplest, and superficial areas, 
such as recording of patient information. The 
least frequent implementation occurred in the 
conceptual area of patient care — the team ap- 
proach, which signifies that the optimum care 
of the handicapped child requires the partici- 
pation of many professional disciplines work- 
ing together as a team. 

Only about one-third of the hospitals in 
which the recommendations concerned the in- 
patient service improved their pediatric super- 
vision of children and improved their pediatric 
notes. Also only one-third of the hospitals 
liberalized visiting hours for the parents of 
the children. Although this type of recom- 
mendation does not deal specifically with t le 
orthopedic care of the child, its importance 
should not be minimized since the considera- 
tion of the “child” is as important as the con- 
sideration of the “patient.” Too often the 
child leaves the hospital with a healed opera- 
tive scar but with an unhealed scar resulting 
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Table 3. Recommendations regarding accreditation, 25 hospitals 


Item 

. 

Hospitals in 
met 

Number 

which recom- 
ided 

Percent 

Number of hos- 
pitals applying 
recommendation 

Approval by American Board of Orthopedic Surgery 

6 

2-1 

'0 

Approval by American Board of Pediatrics 

3 ! 

12 

0 

Pediatric residency on affiliated basis - - - 

4 j 

16 

-0 

Total hospital-items (75) 

13 

17 

0 


1 Efforts made by 2 hospitals, not yet successful. 
5 Efforts made by 1 hospital, not successful. 


Table 4. Recommendations regarding physical plant and equipment, 25 hospitals 


Item 

Hospitals in which i 

recommended 

1 

Hospitals applying 
recommendation 

Number 

Percent 

Number 

Percent 

Improve outpatient department facilities 

6 

j 

24 

1 

17 

Improve inpatient facilities — - 

6 

24 

3 

50 

Total hospital-items (50) - - 

12 

24 1 

4 

33 

: 


1 




consolidation of tlio physical location of the 
orthopedically handicapped children from six 
different places within the hospital into one 
central service; provision of a modern operat- 
ing room, more adequate facilities for physical 
therapy, and a more suitable plaster room ; and 
removal of an “isolation cubicle” from the chil- 
dren’s ward. The recommendations for the 
outpatient service include : more space in gen- 
eral, more examining space, more space for 
physical therapy activities, and more privacy 
for patient examination and interpretation. 

Discussion 

The results of the first survey of the chil- 
dren’s hospital orthopedic services, the trans- 
mission of postsurvey recommendations, and 
the postsurvey conferences may be summarized 
us follows : 

The hospitals put into practice 35 percent of 
the hospital-items recommended in the area of 
policies and procedures, more frequently those 
pertaining to inpatient service than to outpa- 
tient service. They adopted 39 percent of the 


hospital-items recommended in the area of per- 
sonnel and 33 percent recommended for physi- 
cal plant improvement. None of the recom- 
mendations for accreditation by the American 
Boards of Orthopedic Surgery and Pediatrics 
were fully implemented although several hos- 
pitals tried. 

That this degree of implementation was 
achieved is gratifying, particularly so because 
of the apprehension some of the hospital staffs 
expressed initially about the project. This 
communitywide survey of the children’s hos- 
pital orthopedic service was the first in the his- 
tory of the health department’s program. The 
hospitals may have been apprehensive about the 
possibility that the New York City Department 
of Health might withdraw approval, with re- 
sultant loss of prestige and funds for patient 
care and of patient referral. 

It was the impression of the survey team, 
however, that many institutions were genuinely 
anxious to improve their services. By discuss- 
ing recommendations frankly, bringing all the 
medical and nonmedical personnel concerned 
together, and acquainting them with the suc- 
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varied from the assignment of a pediatrician 
to the children’s orthopedic clinic in 17 hos- 
pitals to the appointment of a qualified director 
of the anesthesia services in 4. 

Where recommended, about 60 percent of the 
hospitals employed physical therapy staff and 
improved services for psychological testing of 
the children. About 50 percent improved the 
medical supervision of the hospital’s depart- 
ment of physical medicine and rehabilitation 
and appointed a qualified director of the anes- 
thesia service. About 40 percent appointed a 
qualified nurse in charge of the children’s ortho- 
pedic service, provided 24-liour coverage of the 
service by a registered professional nurse, ar- 
ranged for additional work experience in ortho- 
pedic nursing for the nursing staff, and em- 
ployed an additional social worker for the 
children’s orthopedic service. However, only 
one-fifth of the hospitals were able to develop a 
department of physical medicine and rehabilita- 
tion within the hospital or to assign a pedia- 
trician to the children’s orthopedic clinic. 

Accreditation 

Thirteen hospitals were counseled to seek ac- 
creditation by the American Board of Ortho- 
pedic Surgery or the American Board of 
Pediatrics or to seek a modified pediatric resi- 
dency in affiliation with a hospital approved for 
this purpose within the community. Hone of 
these hospitals were able to fulfill any of these 


recommendations, although 2 of the 6 hospitals 
tried to obtain approval for an orthopedic resi- 
dency training program, and 1 hospital tried 
to obtain a pediatric resident on an affiliated 
basis (table 3). 

No recommendations were made for residency 
approval in the specialty of physical medicine 
and rehabilitation because practically all of the 
hospitals with departments of physical medi- 
cine and rehabilitation are also approved for 
residency training in the specialty. 

Physical Plant and Equipment 

In 12 instances, improvements were recom- 
mended in the physical setup, divided equally 
between the inpatient and outpatient services 
(table 4). Three of the hospitals carried out 
the recommendation for the inpatient service 
and only one hospital for the outpatient service. 
In addition, during the survey period, two hos- 
pitals (one a large general hospital and the 
other a large specialty hospital) constructed en- 
tirely new buildings, and a third hospital (a 
large specialty hospital) undertook an exten- 
sive reconstruction program. In these three 
instances, the bureau staff participated in a re- 
view of proposed blueprints but could not be 
credited as being the instigating force for the 
change. 

Illustrating the types of recommendations 
made for the inpatient service are : installation 
of running water in a large children’s ward; 


Table 2. Recommendations for personnel, 25 hospitals 


Recommendation 


Hospitals in which 
recommended 


Hospitals applying 
recommendation 


Number Percent Number Percent 


Assign pediatrician to children’s orthopedic outpatient 

department - 

Provide 24-hour nursing coverage by registered nurses.... 
Develop department of physical medicine and rehabilita- 
tion 

Employ physical therapy staff 

Appoint qualified charge nurse 

Provide training in orthopedic nursing 

Employ social worker 

Improve psychological testing service.. — ---. — 

Improve medical supervision in physical medicine and re- 

Appoint quaUfied director of anesthesia service 


Total hospital-items (250). 


Puhlic' Health Reports 


970 



Here too, ranch greater success was achieved 
in the inpatient than in the outpatient services. 

That hospital consultation for orthopedically 
handicapped children is productive and has 
achieved some degree of accomplishment, even 
in its ear ly phases, is clear. The greatest areas 
in need of further interpretation and strength- 
ening include outpatient care, pediatric care, 


development of departments of physical medi- 
cine and rehabilitation, and the team concept. 

REFERENCE 

( 1 ) Wallace, H. M., Losty, M. A., and S'ffcrt, R. S. : 
Principles in a hospital consultation service. 
Am. J. Pub. Health 44 : 1434-1441, November 
1954. 


NRC Medical Research Fellowships 

Applications for 1957-5S postdoctoral research fellowships in the medical 
sciences and radiology are being accepted by the National Research Council 
until December 1, 1956. 

Awarded and administered by the Medical Fellowship Board and the 
Committee on Radiology of the Division of Medical Sciences, the fellow- 
ships include the following groups: national research fellowships in the 
medical sciences, supported since 1922 by the Rockefeller Foundation; the 
Donner fellowships for medical research, made possible by a new grant 
from the Donner Foundation ; Markle fellowships in the medical sciences, 
provided through a new appropriation of the John and Mary R. Markle 
Foundation; and fellowships in radiological research, administered for 
the James Picker Foundation. 

The first three of these programs offer research in the basic medical 
sciences for persons seeking careers in academic medicine and investigation. 
Fellows devote essentially full time to research at the fundamental level. 
Funds are not available to those wanting to get practical experience in 
clinical fields. 

These awards, open to United States and Canadian citizens holding 
doctorates in medicine or philosophy or the equivalent, are not ordinarily 
granted to persons over 35 years of age. 

Candidates for the radiological research fellowships must hold the degree 
of M.D., Ph.D., or Sc.D., or the equivalent. Preference is given to those 
whose training has been in the field of radiology, but persons from closely 
related disciplines are eligible to apply. There are no limitations as to 
citizenship, and the age limit is the same as in the other awards. 

The fellowships are awarded in the early spring. Complete details and 
application blanks may be obtained from: The Division of Medical 
Sciences, Room 310, National Academy of Sciences-National Research 
Council, 2101 Constitution Avenue, NW., Washington 25, D. C. 
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cessful experiences of more efficient services, the 
team could help the chiefs of service and ad- 
ministrators plan and carry out important basic 
changes. 

Intensive efforts of the survey team members, 
both as a group and individually, to interpret 
the purpose of the surveys dispelled some of 
the concern and apprehension, and the hospital 
staffs began to realize that the survey team’s aim 
was constructive assistance. An important fac- 
tor in success or failure of the survey technique 
and of hospital consultation in general is the 
interpersonal relationships established between 
the members of the hospital staffs and the mem- 
bers of the survey team. A friendly working 
relationship, professional respect, effective in- 
terpretation, sincerity, and technical knowledge 
are the essentials in determining success. 

Frequently queried was the reason for the de- 
velopment of the hospital consultation program 
for handicapped children. The paying agency 
does have a responsibility in this field, both 
for helping to improve the care given the chil- 
dren and for guaranteeing to the taxpayer that 
the tax funds expended are being carefully and 
justifiably used. 

The surveys disclosed several unexpected con- 
ditions: (a) An unevenness exists in the qual- 
ity of care given the children by the group of 
hospitals; (b) children are being kept in the 
New York City hospitals longer than they need 
to he; and (c) more hospitals are approved for 
the care of orthopedically handicapped children 
in the New York City program than probably 


are needed. 

Of these three findings, the hospital consulta- 
tion program has been able to begin to cope 
with the first two, quality of care and overinsti- 
tutionalization. The excess of inpatient beds 
over the number of children requiring inpatient 
care is harder to solve. iMost of these hospitals 
have been approved for participation in the 
orthopedic phase of the handicapped children’s 
program for many years. Withdrawal of long- 
standing approval is usually difficult. 

It is not surprising that more success was 
achieved in implementing the recommendations 
for the inpatient than for the outpatient serv- 
ices. In a large urban area the chief of the clini- 
cal service and his higher ranking staff usually 
do not participate personally m the realm o 


outpatient care. This criticism of outpatient 
services is not only applicable to the institutions 
concerned, but it applies equally to the paying 
agency, which has supported inpatient care but 
has not yet accepted any financial responsibility 
for outpatient care. This is a curious policy 
since most orthopedically handicapped children 
in the lower income groups receive their medical 
care through the outpatient service, with only a 
small percent receiving inpatient care for 
briefer periods of time. Furthermore, the out- 
patient service has many roles to play in the 
care of orthopedically handicapped children— 
case finding, evaluation, and diagnosis; ongoing 
medical care and supervision; medical recom- 
mendations for special educational placement; 
and, theoretically at least, some responsibility 
for the care of the patient at home. Tlius, if 
improvement in the care of orthopedically 
handicapped children is to progress signifi- 
cantly, outpatient care must be strengthened. 

One of the expected findings was that hospital 
staffs are more immediately able to implement 
the simpler and more tangible recommenda- 
tions, for example, improvement of patient 
records, than the broader and more complex 
recommendations such as the development of 
a team concept. While the term “team ap- 
proach” has been used for many years, never- 
theless, it is apparent that the concept has not 
yet been thoroughly understood in the care of 
the orthopedically handicapped child. Here, 
the value of a long-standing effective hospital 
consultation program can be truly demon- 
strated since continuing consultation and in- 
terpretation will be necessary to motivate the 
hospital staff's to develop their teams. 

That no success was achieved immediately 
in the area of accreditation by the medical spe- 
cialty boards is not surprising for several rea- 
sons : first, because it takes time for an institu- 
tion to accomplish this objective, and, second, 
because there is the knotty problem of supply 
of approved residency training programs 
as opposed to the lesser demand for them 
quantitatively. 

It was siu’prising that in such a brief pel io< 
of time there was as much implementation o 
the recommended physical plant and personne 
items, the two major areas in which the insti- 
tution would have to spend the most funds. 
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acids have the ability to form soluble metal 
chelate compounds in which the polyvalent 
metal ion has been bound in a nonionic form. 
They are nonspecific; that is, they will inac- 
tivate practically any metallic ion with which 
they come in contact. 

In a 1.0 percent solution, Yersene Regular 
has a pH of 11.8. In order not to change ma- 
terially the pH of the test waters, a 10' 1 stock 
solution was prepared by combining 1 part 
Versene Regular with 8 parts double distilled 
water and 1 part IN HC1. The pH of this so- 
lution was approximately 6.5. The neutralized 
EDTA 1 O' 1 solution was sterilized by auto- 
claving for 15 minutes at 121° C. 

The plating medium used was Bacto-tryptone 
glucose extract agar-. 

Escherichia coli ATCC 11229 was the inocu- 
lum used. All suspensions were prepared in 
buffered distilled water diluent (11) from cul- 
tures grown in nutrient broth for 24 hours at 
37° C. 

Effect of EDTA on E. coli 

The first in the series of experiments was a 
study of the effect of the chelating agent on E. 
coli. For this study, varying log dilutions of 
EDTA in buffered distilled water were pre- 
pared. To each of these dilutions, tubed in 
9-0-ml. aliquots, was added 1.0 ml. of a diluted 
cell suspension so that the test dilutions con- 
tained 200 to 300 cells per milliliter. These 
suspensions were kept at 25° C. for 2 hours and 
then plated to determine the viable cell count. 

The light solid line in figure 1 shows the mean 
result of five trials. The 10 ~ 3 to 10'° dilutions 
of EDTA gave a pronounced increase in re- 
covery of cells over the recovery in cell sus- 
pensions containing no EDTA, that is, the 
buffered suspensions. This increase is indi- 
cative of an adverse effect of the buffer solution 
on E. coli under these conditions. 

Chelation of Polyvalent Metals 

The second in the series of experiments was 
a demonstration of the chelation of polyvalent 
metallic ions. Varying amounts of EDTA were 
combined with concentrations of metals known 
fo be toxic to E. coli cells, and cells were then 
added to these chelated solutions. 


Figure 1. Effect of EDTA on survival of Escheri- 
chia coli in several wafers after 2 hours’ ex- 
posure at 25° C. 



DILUTIONS OF EOT* 


Copper and zinc were the metals chosen for 
this demonstration. Stock solutions of 0.1 
molar CuS0*-5H 2 0 and ZnSO.,-7H : 0 were 
prepared using double distilled water. These 
were further diluted with sterile buffered dis- 
tilled water so that the final concentrations 
were 0.25 X 10' 5 molar for the copper solution 
and 1.0X10-* molar for the zinc solution, which 
correspond to concentrations of 0.16 and 6.5 
p.p.m., respectively. These solutions were 
tubed in 8.0-ml. aliquots. Log dilutions of 
EDTA from 10' 1 to 10- 7 were prepared sepa- 
rately, and 1.0-ml. portions were added serially 
to the copper and zinc solutions. E. coli cell 
suspensions were added to each of the copper 
and zinc solutions containing varying amounts 
of EDTA so that the final cell concentration 
was approximately 200 to 300 cells per milli- 
liter. These suspensions were held at 25° C. 
for 2 hours and then assayed for viable cell 
count. 

The dotted line in figure 1 shows the mean 
result of five trials with the copper solution. 
The optimum range for chelation of the copper 
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The addition of a chelating agent to water samples examined for pollu- 
tion may be one answer to the problem of maintaining the coliform 
index near the level existing when a sample is taken. For periods up 
to 24 hours, a chelating agent materially reduced the “death rate” of 
coliform bacteria . 1 


Chelation as a Method for Maintaining 
the Coliform Index in Water Samples 

By E. L. SH1PE, Jr., M.S., and ADELAIDE FIELDS, B.S. 


T HE POSSIBLE USE of a chemical 
chelating agent to preserve coliform bac- 
teria in water samples examined for pollution 
has been explored in a series of experiments by 
the Tennessee Department of Public Health. 
Samples of various waters, inoculated with Es- 
cherichia coli , were tested to determine the rate 
of decrease in viable cells and the effect of a 
chelating agent on this rate of decrease. 

The coliform bacteria are widely used as in- 
dicators of pollution in untreated waters, al- 
though at present this practice is a matter of ' 
some controversy. Evidence that coliform or- 
ganisms multiply in. waters containing organic 
matter has been reported by a number of work- 
ers, including Caldwell and Parr (1), Leahy 
(3), and Mallmann (3). However, there ap- 
pears to he more evidence that the coliform 
index decreases rapidly during storage of sam- 
ples, even during Storage at low temperatures. 
Caldwell and Parr (4), Cox and Claiborne 


Mr. Shipe is associate director of the division oj 
laboratories, Tennessee Department of Public 
Health. He is in charge of the section concerned 
with research and laboratory methodology. . Miss 
Fields is principal bacteriologist of the division of 
laboratories. 


(3), the British Public Health Laboratory 
Service Water Subcommittee (6), and Lein- 
inger and McCleskey (7) have reported a ma- 
terial decrease of coliforms in samples after 
storage at various temperatures and for various 
periods of time. 

These reports dealt primarily with tempera- 
tare and time as factors influencing the decrease 
in coliforms. It seems reasonable, however, 
that the presence of certain chemicals in the 
water might also be a factor. The toxicity of 
polyvalent metallic ions for E. coli has been 
demonstrated by several workers, including 
Hotchkiss (5) and Fabian and Winslow [9). 
Waters receiving certain industrial wastes may 
well contain concentrations of metals sufficient 
to reduce the number of bacteria. A chelating 
agent added to samples taken from such waters 
would bind, or complex, any metallic ions pres- 
ent and would thereby prevent their deleterious 
effect on the bacteria. 

Materials 

The chelating agent used in the experiments 
was Versene Regular, the tetrasodium salt o 
ethylenediamine tetra acetic acid (EDT- /• 
Tiffs compound is one of several powerful ammo 
acids and their salts which are useful as com- 
plexing agents for metal ions (10). iesc 
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Ten trials were performed for each water 
tested. 

In figure 2 the loss of viable cells exposed 
to copper is shown by the heavy line. The 
circles indicate the viable cell count at the time 
of chelation with EDTA; the triangles, the 
count in the chelated suspension after a period 
of 2 hours’ exposure ; and the squares, the count 
after 21 hours’ exposure. 

In an unchelated sample, the cells in the 
suspension apparently die off shortly after 2 
hours’ exposure. In the 2-hour samples, the 
rate of cell count decrease was definitely 
changed by the addition of EDTA. As ex- 
posure to copper continued, the slope of the line 
increased from time of chelation to the 2-hour 
period. This indicates that as exposure con- 
tinues progressive damage may be done to the 
cells which cannot be overcome by chelation. 
The slope from 2 hours to 24 hours was about 
the same for all of the time intervals. 

Figure 3 shows similar data for the zinc so- 
lution. Chelation of zinc apparently holds the 
count at approximately the same level as it is 
at the time of chelation. From the 24-hour 


Figure 4. Effect of EDTA on rate of decrease in 
Escherichia coli in buffered distilled water. 
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Figure 5. Effect of EDTA on rate of decrease in 
Escherichia coli in deionized distilled water. 
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samples, it can be surmised that some of the 
cells recover after standing in EDTA, or else 
the remaining cells are stimulated to multiply 
to a slight degree. 

Figm-e 4 shows the results obtained when 
buffered distilled water was used as a suspend- 
ing fluid. EDTA is apparently effective in re- 
ducing the rate of decrease in E. coli cells in 
buffered distilled water void of added metals. 

In figure 5 are shown the data for the de- 
ionized water. This material had the lowest 
“bacterial death rate” of any of the waters 
tested. Even so, the addition of EDTA to de- 
ionized water resulted in an improved recovery, 
possibly because of an osmotic pressure dif- 
ference more favorable to the cells than de- 
ionized water. 

The mean pH of the waters tested was 
6.87±0.13. 

Discussion 

These experiments have shown a rate of 
decrease in E. coli cells suspended in various 
waters. "Waters containing small amounts of 
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solutions was 10- to 10- dilutions of EDTA. 
Above the 10- dilution there was a decided 
decline hi recovery of viable cells because of in- 
sufficient EDTA and a resultant copper toxicity. 

The mean result of five trials with the zinc 
solution is shown by the heavy solid line in 
figure 1. The optimum dilution of EDTA for 
chelation of zinc appears to be 10-. A gradual 
loss in cell recovery occurred as the dilution of 
EDTA increased. 


Effect on Bacterial Death Rates 

If fecal pollution enters water containing 
sufficient quantities of polyvalent metals to re- 
sult in toxicity to the coliforms, samples col- 
lected from tins water may well be free of coh- 
forms by the time they reach the laboratory for 
analysis, even in a matter of a few hours. The 
addition of EDTA to such samples might in- 
terrupt this “death rate” at the time the sample 
is taken. To investigate this possibility, the 
following series of laboratory trials was made 
Cell suspensions of E. coli containing 2,000 
to 3,000 cells per milliliter were prepared. 
Enough CuS0 4 • 5H = 0 solution was added to 


Figure 2. Effect of EDTA on rate of decrease in 
Escherichia coli in 0.25X10- molar (0.16 
p.p.m.) CuSOj • 5H : 0 buffered distilled water. 



Figure 3. Effect of EDTA on rate of decrease in 
Escherichia coli in 1.0X10— molar (6.5 p.p.m.) 
ZnS0 4 • 7H 2 0 in buffered distilled water. 
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Susceptibility of New Mexico Rodents 
to Experimental Plague 

By R. HOLDENRIED, Ph.D., and S. F. QUAN, Ph.D. 


D URING the last three decades, extensive 
studies have been made to elucidate the 
plague vector capacity of many flea species in- 
festing wild rodents (1). On the other hand, 
there has been a lack of adequate investigation 
concerning the susceptibility to Pasteurella 
pestis infection of the wild rodent hosts of these 
fleas. Until both factors, vector potential and 
host susceptibility, are determined, the ecology 
of sylvatic plague will be difficult to understand. 
A flea whose natural host is refractory to the 
development of P. -pestis bacteremia is unlikely 
to be a plague vector. 

In the early laboratory studies of the suscep- 
tibility of wild rodents to P. pestis , McCoy 
(2, 3) and McCoy and Smith (4) established 
that several species of animals succumbed to 
experimental infection. Subsequently, other 
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study. Dr. Holdenried ivas chief of the Santa Fe Field 
Station in New Mexico, and Dr. Quan was on tem- 
porary duly at the station. The New Mexico State 
Health Laboratory at Albuquerque provided use of 
its facilities and certain materials. 


rodents of these species were found in the field 
infected from natural sources. Although these 
investigators produced infection in seven spe- 
cies of rodents, the relative susceptibility of 
these animals to plague infection could not be 
evaluated from their data because the number 
of bacteria either injected or introduced by skin 
scarification was not recorded. But a rough 
comparison of species susceptibility was pre- 
sented. For example, all 19 inoculated Cali- 
fornia ground squirrels ( Gitellus beecheyi) 
died of plague while only 8 of 15 inoculated 
valley pocket gophers ( Thomomysbottae ) died, 
an indication that of these 2 species the ground 
squirrel was more susceptible. 

Later, from an extensive series of investiga- 
tions on California ground squirrels, Meyer 
(S) concluded that young squirrels were more 
susceptible than adults ; adult males were more 
susceptible than adult females ; squirrels from a 
known plague focus were more resistant to in- 
fection than were squirrels from a plague-free 
area. 

For detailed comparisons of the susceptibility 
of various animal species to plague, Meyer’s 
work indicated the need for considering the 
plague history of the area supplying the ex- 
perimental animals, as well as their age and 
sex. 

With this background, the ecology of wild 
rodents and their ectoparasites was studied at 
the Santa Fe Field Station of the Communi- 
cable Disease Center, Public Health Service. 
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metals, 0.16 p.p.m. of copper or 6.5 p.p.m. of 
zinc, tv ere the most deleterious tested. Even 
buffered distilled water was responsible for loss 
of approximately 99.7 percent of the cells within 
a 21-hour period. In deionized water 98.0 per- 
cent of the cells were gone within 24 hours. 

EDTA in dilutions of 10~ 2 to 10' a was found 
to be nontoxic for E. coli cells. Greater dilu- 
tions were of no value in maintaining cell 
viability. 

The Public Health Service Drinking Water 
Standard sets 3.0 mg. per liter (3.0 p.p.m.) as 
the upper limit for copper and 15.0 mg. per liter 
(15 p.p.m.) as the upper limit for zinc (II). 
Both of these limits exceed the amounts of these 
metals used in our experiments. Copper and 
zinc in the quantities used were shown to in- 
crease materially the rate of cell count decrease 
of E. coli as compared with the rate for buffered 
or deionized distilled water. Addition of 
EDTA to samples of these waters, taken at vari- 
ous time intervals, resulted in a reduced rate of 
decrease in the cell count, the amount of reduc- 
tion depending upon the time the sample was 
taken. For example, in a sample from water 
containing copper (0.16 p.p.m.) the percentage 
of survivors was reduced to 0.08 after 2 hours 
and to approximately zero shortly thereafter. 
The addition of EDTA at the time of sampling 
resulted in approximately 69.0 percent of the 
cells remaining viable after 2 hours and 40.0 
percent after 24 hours. Similar increased 
recovery was shown for the other waters tested. 

Several trials, not -described in this report, 
have been run on samples of rural water sup- 
plies. In some samples, the addition of EDTA 
seemed to promote growth of the coliforms 
when the samples were stored at 25° C., whereas 
without EDTA, there was a decrease in num- 
bers of cells during storage. This effect of 
EDTA, of course, has its disadvantages, in that 
it tends to give an overestimation of coliform 
density. On the other hand, would it not be 
better to find positive those water sources that 
previously have been reported negative because 
of a loss of viable cells from the time the sample 
was taken until it was tested in the laboratory 
than to report them as safe supplies ? The ad- 
dition of EDTA to samples might be of value 
in the isolation of enteric pathogens from 


waters. Studies of this possibility are now 
being undertaken in this laboratory. 

Summary and Conclusion 

In laboratory experiments by the Tennessee 
Department of Public Health, the addition of 
the chelating agent ethylenediamine tetra acetic 
acid to samples of various waters (water con- 
taining copper or zinc, buffered distilled water, 
and deionized water) materially reduced the 
rate of decrease in Escherichia coli cells. It 
appears that, for periods up to 24 hours, chelat- 
ing agents would be of value in maintaining the 
coliform index near the level existing at the 
time the sample is taken. 
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ification into mice. On death, tlie subinocu- 
lated mice wore subjected to the same procedure 
followed for the test animals. 

To investigate the possible development of 
latent infections, some of the animals that had 
survived at least 21 days after inoculation were 
sacrificed. Their spleen, liver, and, if present, 
enlarged lymph nodes, were pulped and inocu- 
lated into guinea pigs or mice. 

Eleven rodents that survived previous inocu- 
lations were inoculated intraperitoneally with 
0.5 nil. of plague toxins prepared according to 
the method used by Quail and associates (7) 
and Goodner and associates (5) . 

Results and Discussion 

A total of 398 wild rodents of 21 species and 
105 white control mice were inoculated with 
varying numbers of plague organisms. The 
wild rodent species ranged in susceptibility to 
infection from being as uniformly sensitive as 
the control mice to complete refractoriness. 
The LD 50 for the laboratory mouse was about 
7 bacilli. 

The species found as homogeneously suscep- 
tible as the control strain of laboratory mouse 
were : 

Reithrodontomys inegalotis aztccus Allen, western 
harvest mouse 

Perognathus flavus flavus Baird, silky pocket mouse 

Peromyscus leticopus toniillo Jlearns, white-footed 
mouse 

Peromyscus truei truei (Shufeldt) , pifion mouse 

Rcotoma albigula albigula Hartley, whitethroat 
woodrat 

Reotoma mexicana fallax Merriam, Mexican wood- 
rat 

Eutamias minimus op erarius Merriam, least chip- 
munk (probably as susceptible) 

Although some individuals of the following 
species were resistant, the majority died of 
plague after infection with 1 to 1,000 mouse 
LD so : 

Peromyscus manieulatus rufinus (Merriam), deer 
mouse 

Peromyscus boylii roioleyi (Allen) , brush mouse 

Peromyscus nasutus nasutus (Allen), rock mouse 

Reotoma micropus canescens Allen, southern plains 
woodrat 

Eutamias qiiadrivittatus quadrivittatus (Say), Colo- 
rado chipmunk 


Those moderately resistant to infection ( more 
than 1,000 mouse LD 50 ) were : 

Citcllus variegatus grammurus (Say), rock squirrel 

CitelUis spilosoma marginatus Bailey, spotted 
ground squirrel 

J licrotus longicaudus mordax (Merriam), longtail 
vole 

Onychomys leucogaster pallescens Merriam, north- 
ern grasshopper mouse 

Thomomys bottae nervagus Merriam, valley pocket 
gopher 

Thomomys talpoid.es fossor Allen, northern pocket 
gopher 

On the other hand, the following were re- 
fractory to intracutaneous inoculations of about 
a million mouse LD 50 : 

Dipodomys spectabilis baileyi Goldman, bannertail 
kangaroo rat 

Dipodomys ordii medius Setzer, Ord kangaroo rat 

The number of rodents in each species dying 
of plague after the experimental infection and 
the total number of rodents inoculated at each 
dilution are tabulated as fractions in tables 1 
and 2. 

Reithrodontomys inegalotis aztecus and 
Perognathus f. flavus were more susceptible to 
experimental plague infection than were the 
white mice controls. The five species of 
Peromyscus were quite susceptible and suc- 
cumbed to about the same number of organisms 
required to kill the controls, but certain in- 
dividuals of both P. manieulatus rufinus and 
P. n. nasutus showed a fairly high degree of 
resistance. None of the three species of 
Neotoma survived inoculation of 10,000 organ- 
isms, but a few survived doses of less than 10 
organisms. Reinoculated Neotoma survivors 
succumbed to 1,000 organisms. It was found 
that the diluted bacterial suspension initially 
inoculated into these animals was noninfectious. 
J ficrotus, Oitellus, and Eutamias appeared to 
be more resistant than the Neotoma. 

Thomomys and Onychomys showed a high 
degree of resistance, especially upon reinocula- 
tion. This may have been the result of an im- 
munizing effect of the first inoculation. Two 
Thomomys that survived two previous intra- 
cutaneous inoculations succumbed to 100 million 
organisms inoculated intraperitoneally. Both 
species of Dipodomys were amazingly resistant 
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We present here the results of testing locally 
trapped adult rodents for susceptibility to ex- 
perimental plague. 


Areas in Santa Fe County, N. Mex., from which * 
rodents were collected for susceptibility tests to 
experimental plague infection. 


Procedure 

Test animals were trapped between Septem- 
ber 21 and December 17, 1953. After a liberal 
dusting with pyrethrum powder to kill their 
fleas, the rodents were held in the Santa Fe lab- 
oratory for testing between October 21 and De- 
cember 18, 1953. 

The inoculum was obtained from 21-hour cul- 
tures of P. pestis, Alexander strain, New 
Mexico ( 6 ), grown at approximately 28° C- 
in brain-heart infusion broth and in dilutions 
of the broth varying from 10' 1 to 10' 8 in 
1 percent peptone water. The number of viable 
organisms in an inoculum was calculated from 
the counts of the bacterial colonies, obtained by 
spreading on each of several blood-agar plates 
0.2 ml. portions of 10'° and 10' T dilutions of the 
culture and allowing the bacteria on these agar 
plates to grow for 2 days in a 28° G. incubator. 
White laboratory mice, Princeton strain, inocu- 
lated with dilutions of the cultures, served as 
susceptible controls. 

Each rodent in the experiments received ini- 
tially 0.05 ml., inoculated intracutaneously into 
a shaven area over the right thigh. Intracuta- 
neous inoculations were used on the assumption 
that they simulate infection by flea bites more 
closely than either subcutaneous or intraperi- 
toneal inoculations. Some survivors of the 
initial injection were reinoculated intracuta- 
neously 17 days after the first inoculation. A 
few survivors of the second injection were inoc- 
ulated a third time. This was done intraperito- 
neally with 0.5 ml. of undiluted culture 41 days 
later. 

On death, animals were autopsied. Evidence 
that plague was the cause of death was obtained 
from microscopic examination of stained 
smears of lymph nodes, spleen, live r, or heart 
blood exhibiting the typical bipolar bacillus; 
from appropriate macroscopic pathology; and 
from plague organisms identified on blood-agar 
culture of tissue smears. Tissues from test ani- 
mals failing to show plague by one or more of 
these three processes were subinoculated by scar- 
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(table 2) are shown in table 3, The mortality 
index (10) is the ratio of the percent mortality 
to the average survival time in days and is iden- 
tical to the mouse protective index as originally 
used by Meyer and Foster (11) to evaluate hu- 
man serum with mice. The mortality index for 
the species of rodents that were homogeneously 
susceptible to infection varied directly with the 
dose of the infecting inoculant, whereas the in- 
. dex for the heterogeneously responding species 
(P. maniculatm rufinus) did not. The calcu- 
- lated range of the 95 percent fiduciary probabil- 
ity is well within the observed results. 

Three P. maniculatus rufinus yielded tissues 
infected with P. pestis 25 to 3d days after they 
received their last inoculation. These animals 
showed no obvious signs of illness prior to the 


time they were sacrificed. The significance of 
the recovery of virulent P. pestis in tissues of 
apparently healthy mice, 5 weeks after inocula- 
tion, is not known. Obviously, the ultimate 
fate of the infecting organisms, had the mice 
continued to live, could not be determined. Of 
all the species tested, only P. maniculatm ru- 
finus was found to harbor the organisms while 
remaining alive in apparent good health. 

Olitzki (12) recently reported the isolation 
of plague bacilli from the spleen of Microtus 
guentheri and from the abscess at the inocula- 
tion site 6 weeks after the subcutaneous injec- 
tion of 1 million bacteria. At the George Wil- 
liams Hooper Foundation, University of Cali- 
fornia, Quan (unpublished data) recovered 
virulent P. pestis from apparently healthy 


Table 2. Comparison of susceptibility to experimental plague in rodents from plague and nonplague 
foci: number of rodents dying per number inoculated with varying numbers of Pa sfeureiia 
pestis organisms 


Rodent species 1 

Original inoculation 

First rein- 
oculation 

10“ 

10 5 

1 

10* 

| 

10 3 

10- 

10 

1-5 

<1 

10 s 

10 1 

Neotoma albigula albigula: 

Hague focus _ _ 


! ' 

1 

3/3 

4/4 

6/6 

13/13 

4/4 


3/5 

2/3 

6/6 

7/10 

5/5 

4/6 

2/5 

4/6 




Plague free 




0/2 



Peromyscus truei iruei: 

Hague focus. __ _ 



6/6 

10/10 

4/4 

5/5 

6/6 

10/10 

5/5 

5/5 

5/6 

7/0 



Plague free 


4/4 

1/3 

1/5 

5/9 

0/5 

6/12 



2/2 

Peromyscus leucopus tornillo: 

Hague focus. ___ 




Plague free. 



5/5 

6/6 
3/4 i 



0/1 

Peromyscus maniculatus rufinus: 
f lague focus. 

5/6 




Plague free. 

. ' 

„ 

6/7 ) 

8/8 

, 


0/5 








1 Species totals for plague-free and plague-focus areas are shown in table 1. 


Table 3. Mortality indexes according to number of Pasteurella pestis inoculated and LD 50 doses 

of four rodent species and control mice 



Mortality index 1 

LDso 2 

Rodent species 

10‘ 

103 

10 2 

10 

<10 

Dose 

95 percent 
fiducial 
limits 

Neotoma albigula albigula .. 


33. 3 

26.4 

12. 9 

10. 0 

2. 6 

1. 1-5. S 

peromyscus truei truei . . 

36. 4 

33. 3 

32. 8 

29. 1 

16. 7 

2. S 

1. 3-6. 2 

eromyscus leucopus tornillo _ 

2S. 6 

31. 3 

25. 7 

9. 1 

3. 8 

2. 0-7. 2 

r_eramy$cus maniculatus rufinus 

17. 0 

25.7 

19. 8 

6.2 

0 

38. 0 

1. 4-2040 

Wlute control mice 

32. 2 

27. 0 

20. 6 

17. 6 

7. 6 

7.0 

4. 0-10. 0 


1 Percent mortality per average life of rodents that died (in days): same as mouse protective index used bv 

lUeyer and Foster (11). • 

2 Method of Litchfield and Wilcoxou (10). 


Vol. 71, No. 10, October 1956 


983 



Table 1. Number of rodents dying of plague per number inoculated with varying numbers of 

Pasteurella pestis organisms 


Rodent species 

Original inoculation 

First reinocula- 
tion 1 

.0. 

10 6 

1 

10« 

103 

103 

10 

1-5 

<1 


10 5 

10' 

10' 

White mice controls __ 


6/6 

6/6 

16/17 

4/4 

1/1 

5/6 

5/5 

9/10 

6/7 

19/19 

7/7 

4/4 

6/6 

6/6 

3/4 

17/17 

15/16 

14/16 

4/16 

4/4 

3/3 

5/5 

6/14 

6/17 

3/5 

1/3 

6/11 

3/6 

4/8 

4/6 

3/5 


■ 

■ 

m 

■ 

Reithrodoniomys megalotis aztecus 


■ 




Perognathus fiavus Jtavus 


m 








atm 


Peromyscus boylii rowleyi 


9 








1/1 

0/1 

— 

Peromyscus leueopus tornillo 


9 

9 

9/9 

6/7 


9/11 

8/S 




Peromyscus maniculatus ntjinus 


5/6 

— 



n 

Peromyscus nasutus iiasutus 




op 


Peromyscus truei truei 



4/4 

mm 

16/16 

13/16 

5/S 

1/1 

2/3 




2/2 

.... 

Neotoma albigula albigula^ , 



0/2 

1/2 

0/3 



Neotoma mexico.ua fallax 








2/2 

2/2 

2/2 





SB 









in 





Eutamiasquadrivittatusquadrivittatus. 








3/3 




2/2 

PPPPfM 










3/4 

3/5 

4/5 

1/4 

0/3 

iHig 



3/4 

0/4 

1/4 

0/5 

0/4 



1/2 

4/6 

2/4 

1/4 










— 








0/6 




"M 

2/7 

— 

.... 

Onychomys leucogasler -pallesccns 

1/1 

1/1 





— 

| 
















if 

0/2 

0/9 

0/4 




0/5 

0/4 


wM 

m 



















. 


1 First reinoculation given 17 days after the original. 
• Albino mice controls for all experiments. 


to infection. None died upon intracutaneons 
inoculations of as many as 10 million organ- 
isms, but some succumbed to 100 million or- 
ganisms inoculated intraperitoneally. 

The number tested in each rodent species was 
insufficient to indicate possible variation in 
susceptibility between sexes and different ages. 
The lack of an opportunity to experiment at 
another time than the October-December pe- 
riod leaves unanswered the possibility that there 
may be a seasonal change in host receptiveness 
to infection. 

Following the completion of the plague 
susceptibility experiments some of the sur- 
viving rodents were injected with plague toxins. 
Each^of these animals received a toxic dose 
equivalent to 600 times the for white lab- 
oratory mice. Each of two Onychomys receiv- 
ing toxins died. The two Thomomys , one each 
of° species talpoides and lottae, also succumbed. 
Three of the four Dipodamys ordii medms and 
one of three Dipodomys spectabilis baiteytwere 
killed All deaths occurred within -4 hours 

ST*. ***- •* s— “S s 

for each species survived for more than 


For four species of the rodents, the suscepti- 
bility to P. pestis of rodents from a plague-free 
area was compared with that of animals trapped 
in an area in which plague-positive rodents and 
fleas had been found (0) . The map shows the 
proximity of the two areas. No difference was 
observed in the degree of susceptibility of the 
two sets of rodent species, N eotoma a. aTbiguia , 
Peromyscus t. truei, Peromyscus leueopus 
tornillo, and Peromyscus maniculatus rufinus 
(table 2). These results contrast with the ob- 
servations made by Meyer ( 5 ) on California 
ground squirrels. The reasons for these con- 
trasting observations are not readily apparent. 
It is possible that the animals trapped in the 
plague-focus area were from populations with- 
out previous plague experience. Actual geo- 
graphic limits of the plague focus could not be 
delineated, and no evidence could be found to 
substantiate an assumption that the Mon 

spread throughout the trapping aiea. le i 

ference between Meyer's observations and those 
in the present study may possibly be explained 
by the different species of hosts used. 

The mortality indexes of four rodent species 
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General Hospital and Nursing Home Beds 
in Urban and Rural Areas 

By JERRY SOLON, M.A., and ANNA MAE BANEY, B.A. 


H OSPITAL and other medical facilities 
are distributed in particular patterns. 
Understanding the existing distribution pat- 
terns and the factors producing or accompany- 
ing them is an important step toward planning 
for facilities properly distributed to meet 
health needs. 

This report analyzes the relative availability 
of general hospital and nursing home beds in 
terms of comities classified according to their 
urban or rural character. Within this frame- 
work it’ examines the distribution of beds in 
relation to per capita income, proportion of 
older people, and supply of medical personnel. 
This approach permits a more detailed exam- 
ination of rural-urban differences than was pos- 
sible through analysis of such differences based 
on general hospital service areas (I). 

The study is based in part on data on general 
hospitals submitted for 1958 in State hospital 
plans for the Hospital Survey and Construction 
(Hill-Burton) Program. Information on 
skilled nursing homes was obtained in a 1954 
national survey conducted by the Public Health 
Service. Detailed explanation of these and 
other data used in this report is given in 
Public Health Monograph No. 44. 

Urban-Rural Classification 

For the purpose of identifying the existing 
distribution patterns of beds in general hos- 
pitals and nursing homes, the county is a useful 
analytical unit, although it does not necessarily 
constitute a “trading area” in actual use of 
health facilities. However, ready statistical in- 
formation pertaining to population and socio- 
economic characteristics is available on a county 
basis. It is through correlation with such in- 
formation that the distribution patterns of med- 
ical resources become understandable. 



No. 44 - — 

The accompanying article supplements 
and reexamines, from another avenue of ap- 
proach, the ground covered in Public Health 
Monograph No. 44, published concurrently 
with this issue of Public Health Reports ihe 
monograph analyzes the availability of gen- 
era! hospital and nursing home beds in the 
framework of general hospital “service areas, 
which correspond to trading areas for hospital 
services. The authors are health program 
analysts with the Division of Hospital and 
Medical Facilities, Public Health Service. 

Readers wishing the more extensive analysis 
may purchase copies of the monograph from 
the Superintendent of Documents, Government 
Printing Office, Washington 25, D. C. A lim- 
ited number of free copies are available to 
official agencies and others directly concerned 
on specific request to the Public Inquiries 
Branch of the Public Health Service. Copies 
will be found also in the libraries of profes- 
sional schools and of the major universities, 
and in selected public libraries. 

• • • 

Solon, Jerry, and Baney, Anna Mae: General 
hospitals and nursing homes: Patterns and 
relationships in their geographic distribution. 
Public Health Monograph No. 44 (Public 
Health Service Publication No. 492). 56 

pages. Illustrated. U. S. Government Print- 
ing Office, Washington, D. C., 1956. 
Price 40 cents. 
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guinea pigs killed moi'e than 30 days after inoc- 
ulation. Although recovery of virulent micro- 
organisms from apparently healthy animals, ± 
to 6 weeks after inoculation, may suggest how 
the plague bacillus could be maintained in wild 
rodents during interepizootic periods, this find- 
ing cannot be regarded as latent plague (13, 
14 ) without proof that disease will finally oc- 
cur (15). 

Summary 

A total of 398 wild rodents of 21 species were 
inoculated intracutaneously with 0.05 ml. of 
aqueous suspensions containing various num- 
bers of Pasteurella pestis (Alexander strain, 
New Mexico) to test their susceptibility to 
plague infection in comparison with white lab- 
oratory mice inoculated identically. 

The wild rodent species ranged in suscepti- 
bility from homogeneous sensitivity equal to 
that of the control mice to complete resistance. 

The majority of the rodents that survived 
plague inoculation, regardless of species, died 
of toxemia after receiving about 650 MA 0 of 
plague toxins intraperitoneally. 

The comparison of four species, Neotoma 
albigula albigula , Peromyscus truei ti'uei, Pero- 
myscus leucopus tornUlo , and Peromyscus 
maniculatus rufinus, trapped in an area where 
plague was found with those collected from a 
plague-free area, demonstrated no differences 
in susceptibility to experimental P. pestis 
infection. 

Since the available number of animals of any 
one species tested was small, such factors as 
sex and age could not be evaluated. 

The possible effect of seasons on the suscepti- 
bility of the rodents was not investigated. The 
persistence of plague in the area where it oc- 
curred was not determined. 
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Table 2. Availability of beds In general hospitals and skilled nursing homes, by urban-rural 

character of county 


Character of county 

Number of beds 

Beds per 1,000 popula- 
tion 2 

General hos- 
pitals, 
1953 

Nursing 
homes, 
1954 1 

General hos- 
pitals 

Nursing 

homes 

All counties 

564, 826 

180, 000 

mm 

1. 2 

Metropolitan and adjacent 

425, 168 

147, 700 

3.9 

1.4 

Greater metropolitan 

185, 738 

59, 800 

4. 1 

1. 3 

Lesser metropolitan 

172, 524 

58, 000 

4. 2 

1. 4 

Adjacent 

66, 906 

29, 900 

2. S 

1.3 

Isolated 

139, 658 

1 

3.4 

.8 

Semirural... . _ 

125, 042 

WK&Wili 1 !■ 

3.8 

. 9 

Rural. 

14, 616 


1.8 

. 4 


1 Partly estimated, based on actually reported 6,531 home3 and 171,106 beds. 

1 Based on 1950 population, as shown in table 1. Ratios derived from sums of populations and beds of counties 
m respective groups. 


Figure 1. Ratio of general hospital beds to skilled nursing home beds, by urban-rural character of 

county, 1953-54. 
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The county classification system used here 
was first developed in the 1946 American Acad- 
emy of Pediatrics study of child health services 
(2) and was brought up to date on the basis of 
1950 data by Pennell and Altenderfer (3 ) . In 
this classificatory scheme, size of population 
and nearness to densely populated areas deter- 
mine the designation of each county as : 

Greater metropolitan. Counties included in any one 
of 14 "standard metropolitan areas” of 1,000,000 popu- 
lation or more. A "standard metropolitan area” con- 
sists of a county, or group of adjoining counties, which 
forms an integrated economic and social unit around 
a central city or cities of 50,000 or more (.}). 

Lesser metropolitan. Counties included in "stand- 
ard metropolitan areas” of less than 1,000,000 popula- 
tion. 

Adjacent. Counties that touch a metropolitan 
county as defined above. 

Isolated semirural. Any other county containing 
at least one incorporated place of 2,500 or more popula- 
tion. 

Isolated rural. Counties having no incorporated 
community of 2,500 or more. 

This urban-rural characterization of counties 
has an especially significant application to the 
manner in which medical facilities are distrib- 
uted. The metropolitan and adjacent counties 
represent areas served by, or readily accessible 
to, medical facilities available in laz-ger urban 
centers. The isolated counties, however, do not 
have easy accessibility to a metropolitan center 
and are therefore usually limited to the gen- 
erally less comprehensive medical services 
which can be secured locally. 

Table 1 shows the number of counties in each 
of the urban-rural categories and the corre- 


sponding distribution of population. One- 
third of the counties in the United States, those 
identified as metropolitan and adjacent, with 
nearly three-fourths of the population, are ac- 
cessible to the medical l'esources concentrated in 
large urban centers. The remaining two-thirds 
of the counties, designated as isolated, with 
about one-fourth of the population, are com- 
paratively remote from the medical facilities 
of metropolitan centers. 

Distribution of Beds 

Metropolitan counties have the most general 
hospital beds, averaging over 4 per 1,000 popu- 
lation (table 2). Isolated rural counties have 
the fewest, with azi average of less than 2 per 
1,000 population. 

Isolated semirural counties have relatively 
more general hospital beds ( 3.8 per 1,000 popu- 
lation) than do counties adjacent to metropoli- 
tan areas (2.8 per 1,000). Obviously, the loca- 
tion of a county adjacent to metropolitan medi- 
cal services reduces the need for beds in the 
county proper. 

Beds in skilled nursing homes show a some- 
what different pattern of distribution (table 
2). Metropolitan and adjacent counties have, 
proportionately, about equal numbers of nurs- 
ing home beds (average of 1.3 to 1.4 per 1,000 
population) . The availability of nursing home 
beds diminishes as the counties become more 
rural (isolated semirural counties, 0.9 per 1,000 
population, and isolated rural counties, 0.4 per 
1 , 000 ). 


Table 1. Distribution of counties and their population by urban-rural character of county, 1950 


Character of county 

Number of 
counties 

Population 

Percentage distribution 

Counties 

Population 


3, 076 

150, 697, 361 

100. 0 

100.0 


1,020 

309,272, 372 

33.2 

2.3 

72.5 
29.8 
27. 0 
15. 7 


71 

44, D4t)j 386 


204 

40, 631, 787 

O. 0 


745 

23, 694, 199 



2,056 

1, 360 
896 

41,424, 989 
33, 177, 227 

8, 247, 762 

66.8 
37. 7 
29. 1 

27.5 
22. 0 
5. 5 


Source: Based on data in reference 3. 
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Table 4. Availability of beds in general hospitals and skilled nursing homes, by per capita income 
of county, by urban-rural county type, 1953-54 


Per capita income of county, 1950 

Total 

population 1 

Number of beds 

Beds per 1,000 
population 

General 

hospitals 

Nursing 

homes 

General 

hospitals 

Nursing 
homes 2 

All counties- - 

150, 097, 361 

561,826 

171, 100 

mm 

1. 2 

Less than $500 

4, 536, 17S 

5,902 

520 

1.3 

0. 1 

S500-S999 

31, 116, 731 

78, 496 

16,661 

2.5 

. 5 

$1,000-81, 199 - 

61, 033, 532 

235, 205 

78, 216 

3. 9 

1. 3 

$1,500 and over 

53,710,920 

215, 163 

75, 709 

4 6 

1.4 

Metropolitan and adjacent counties- - 

109, 272, 372 

425, 168 

140, 363 

3.9 

1.4 

Less than S500 

1, 0S9, 100 

1, 266 

169 

1. 2 

. 2 

$500-8999 

11, 309, 532 

23, 936 

7, 711 

2. 1 

. 7 

81,000-S 1,199 

11, 539, 219 

162, 182 

58, 662 

3. 6 

1. 3 

SI, 500 and over 

52, 334, 521 

237, 7S1 

73, 818 

1. 5 

1.4 

Isolated counties . 

41, 424, 989 

139, 658 

30, 743 

3.4 

.8 

Less than 8500 - . 

3, 447, 078 

4, 696 

351 

1.1 

. 1 

S500-S999. 

20, 107, 199 

51, 500 

8, 917 

2. 7 

. 4 

$1,000-81,199 

16, 191, 313 

73, 023 

19, 551 

4. 4 

1. 2 

81,500 and over. . 

1, 376, 399 

7,379 

1, 891 

5. 4 

1. 4 


1 1950 census. 

3 Bed ratios for national and county-type totals are computed on estimated total number of beds (cf. table 
2) rather than on actually reported beds as shown here. 


County Characteristics 

The availability of beds may be associated 
with certain measurable characteristics of coun- 
ties other than their urban-rural character. 
Per capita income may be one such factor ; its 
influence on the supply of general hospital beds 
has been demonstrated in earlier studies (3, 5). 
The proportion of the population aged 65 years 
and over may be influential, in view of gener- 
ally greater use of both hospital and nursing 
home facilities by this age group. Another 
related factor may he the relative availability of 
medical personnel, including physicians and 
professional and practical nurses. 

Per Capita Income 

That the supply of beds in general hospitals 
and skilled nursing homes in counties tends 
to increase with per capita income is evident 
from table 4. 

TJie volume of beds in nursing homes shows 
proportionately greater increases with increas- 
ing income levels than does the volume of beds 
in general hospitals. However, the individual 
counties do not adhere closely to the overall 


tendency which shows nursing home beds in- 
creasing with income level. Rather, the pattern 
represents air average of county experiences 
which are widely dispersed about the general 
trend. The increase of general hospital beds 
with increase in per capita income, on the other 
hand, is more consistently displayed county 
by county. (The more consistent association 
of general hospital beds with per capita income 
is reflected in a correlation coefficient of .45, 
compared with a correlation coefficient of .27 
for skilled nursing home beds — both significant 
at the 1-percent confidence level.) 

Older Population 

The proportion of the county population 
aged 65 years and over is as significant as per 
capita income in relation to nursing home beds 
(correlation coefficient of .28). The supply of 
general hospital beds, however, shows no re- 
lation to the number of older people in the area. 
As figure 2 indicates, this situation is found 
in both urban and rural comities. 

The association of aged population with the 
availability of nursing home beds is independ- 


Vol. 71, No. 10, October 1956 


989 
















Nationally, there is one skilled nursing home around the home. This phenomenon has prob- 

bed for every 3.3 general hospital beds. Fig- ably come about through the conversion to nurs- 

ure 1 expresses the relationship between the ing homes of certain types of residences typi- 

avai lability of general hospital beds and skilled cally found in more outlying residential areas 

nursing home beds in the several types of coun- All of the patterning observed in the fore- 
ties. . One skilled nursing home bed is availa- going data represent central tendencies within 

ble in metropolitan counties for every 3.0 a wide range of bed availability. In fact, 

general hospital beds; in adjacent counties, for among themselves, the counties of any one ur- 

every 2.2 ; and in isolated counties, for every 4.3 ban or rural type show a broad range of avail- 

general hospital beds. ability of beds. 

Areas surrounding metropolitan counties 

thus are comparatively favored in the location , nterr6 , ationship in Availability of Beds 
of nursing homes. They maintain proportion- 
ately as many nursing home beds as do the As we have noted in treating each of the 
neighboring metropolitan counties, on an aver- types of counties as a whole, the distributions of 
age, although their supply of general hospital beds in general hospitals and nursing homes are 
beds is much below that of the metropolitan similar in some respects and dissimilar in others, 

counties. This suggests a differential geo- Of further interest is the question of how the 

graphic pattern of development between general relative volumes of beds correspond within in- 
hospitals and nursing homes. The greater con- dividual counties. 

centration of both hospitals and nursing homes Table 3 presents the average availability 
in urban areas as opposed to rural areas may be - levels of beds in skilled nursing homes for coun- 
explained in large part on the basis of economic ties with different levels of supply of general 

factors. Nursing homes, in addition, have tie- hospital beds. Despite some tendency for levels 

veloped to a greater extent in urban areas as a of nursing home beds to increase with increas- 

consequence of the distinctive housing and fain- ing supplies of general hospital beds, many de- 

ily living arrangements characteristic of cities. partures from such a pattern occur. Further- 

Tliey have, however, gravitated largely to the more, the counties represented within any one 

fringes of the cities, whereas hospitals have group by the given bed ratio are actually quite 

tended to be centrally located. Differentia] dispersed in their individual ratios. (The lov 

land values have been a strong factor in indue- degree of correspondence between the count) 

ing nursing homes to locate away from ex- supply levels of beds in general hospitals and 

pensive in-city sites, particularly in seeking nursing homes is reflected in a simple correla- 

larger tracts of land to provide some grounds tion coefficient of .09.) 

Table 3. Relative availability of beds in skilled nursing homes, by level of availability of beds in 
general hospitals within each urban-rural county type, 1953-54 


General hospital beds per 1,000 
population in county 


Average nursing home beds per 1,000 population 



All 

counties 

Greater 

metropolitan 

Lesser Adjacent to 

metropolitan , metropolitan 

j Isolated 
j semirural 

Isolated 

rural 

Total - 

3.2 ; 

1-3 

u 

1. 3 

0. 9 

0. 4 


0 . s 

2. 2 

i-oj 

0. 9 

0. 6 

. 1 

0. 5 
. 1 


. 4 

. 6 

. 7 i 



.3 


. S 

1. 0 

1. 3 

1 9 

. 7 

. 5 


1. 0 

1. 1 

. 9 i 


. s 

. 3 


1. 2 

1. 3 

1. 2 f 

1 7 

. 9 

. 3 


1. 4 

1.4 


1 0 

1. 3 

, I 


1. 1 

. 9 ! 


1. 3 

l. 1 



1. 3 

1. 4 

1. 6 
1.0 | 

1. 5 

1.4 ■ 

1. i 
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Correlation with 
county bed-popu- 
lation ratio for — 

Shilled 
General nursing 
hospitals homes 


Physician-population ' . -15 . 25 

Professional nurse-population 55 .33 

Practical nurse-population 33 .22 


Removing the influence of county per capita 
income does in fact reduce the extent of correla- 
tion between bed levels and the supply of pro- 
fessional nurses. However, a measure of as- 
sociation remains (partial correlations with 
general hospital and nursing home beds, re- 
spectively, of .39 and .21, compared with the 


Figure 3. Average availability of general hospital and skilled nursing home beds among counties 
with different relative availability of medical personnel. 
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Figure 2. Average availability of general hospital and skilled nursing home beds among counties 
with different proportions of older people, by urban-rural county type. 


Percent of GENERAL HOSPITAL BEDS 

population P er 1 ' 000 population 



NURSING HOME BEDS 
per 1,000 population 




Total counties 

Metropolitan and adjacent counties 
Isolated counties 


ent of the influence of income level. The rela- 
tionship -with age is maintained even among 
areas of similar income. (Removing the effect 
of income, the partial correlation of nursing 
home beds with aged population is .26, similar 
to the simple correlation of .28 noted above.) 

Medical Personnel 

As figure 3 demonstrates, counties with rela- 
tively larger numbers of physicians and profes- 
sional and practical nurses also have, on an 
average, more general hospital and nursing 
home beds. This holds true for the different 

types of urban and rural counties. 

County per capita income probably has an 


underling influence here. There is a substan- 
tial association between county income levels 
and the supply of physicians and profession.! 
and practical nurses (the three types of medica 
personnel correlate, respectively, with county 
per capita income .58, .60, and .29). 

To observe the effect of availability of medi- 
cal personnel alone, with the effect of income 
removed, the category of professional nurses 
teas examined in detail. This categoiy , as jus 
noted, correlates quite highly with per capita 
income. It also shows the highest correlation 
of the three types of medical personnel with tne 
volume of general hospital and nursing mme 
beds. 
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Correlation with 
county bed-popu- 
lation ratio for — 

Skilled 
General nursing 
hospitals homes 
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Removing the influence of county per capita 
income does in fact reduce the extent of correla- 
tion between bed levels and the supply of pro- 
fessional nurses. However, a measure of as- 
sociation remains (partial correlations with 
general hospital and nursing home beds, re- 
spectively, of .39 and .21, compared with the 


Figure 3. Average availability of general hospital and skilled nursing home beds among counties 
with different relative availability of medical personnel. 
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Figure 2. 


Percent of 
population 


Average availability of general hospital and skilled nursing home beds among counties 
with different proportions of older people, by urban-rural county type. 
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enfc of the influence of income level. The rela- 
tionship with age is maintained even among 
areas of similar income. (Removing the effect 
of income, the partial correlation of nursing 
home beds with aged population is .26, similar 
to the simple correlation of .28 noted above.) 

Medical Personnel 

As figure 3 demonstrates, counties with rela- 
tively larger numbers of physicians and profes- 
sional and practical nurses also have, on an 
average, more general hospital and nursing 
home'beds. This holds true for the different 
types of urban and rural counties. 

County per capita income probably has an 


underlying influence here. There is a substan- 
tial association between county income levels 
and the supply of physicians and professional 
and practical nurses (the three types of medical 
personnel correlate, respectively, with county 
per capita income .58, .60, and .29). 

To observe the effect of availability of medi- 
cal personnel alone, with the effect of income 
removed, the category of professional muses 
was examined in detail. This category, as just 
noted, correlates quite highly with pei capita 
income. It also shows the highest correlation 
of the three types of medical personnel with the 
volume of general hospital and nursing home 
beds. 
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Administration building at the Public Health Service Hospital in Carville, La. 


Progress and Potentials 
in Leprosy Research 


A conference on leprosy research, the first sponsored by the Public 
Health Service’s Interbureau Advisory Committee on Leprosy, was 
held at the Public Health Service Hospital, Carville, La., Janu- 
ary 10-11, 1956. In a program planned by tire Subcommittee on 
Leprosy Research, this conference brought together most of the 
persons in the United States currently studying the disease. Their 
discussions, which covered bacteriology, animal inoculation, 
immunology, biochemistry, pathology, metabolism and nutri- 
tion, chemotherapy, epidemiology, and clinical observations, 
are represented here by brief summaries of 25 of the papers. 
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simple eoi-relatxons of .55 and .33— all statisti- 
cally significant). 

Composite Relationships 

Per capita income and complement of profes- 
sional nurses emerge from the foregoing analy- 
sis as rather significant factors associated with 
the volume of general hospital and nursing 
home beds in counties. The relative number 
of older people in an area is an additional im- 
portant factor in the supply of nursing home 
beds. 

The supply of professional nurses appears as 
the most effective correlate of availability of 
general hospital beds among the several factors 
studied. The nurse factor operates in the same 
direction as county income level, itself a major 
correlate, and further effectively incorporates 
the influence of income level. (Multiple cor- 
relation of general hospital beds with both these 
factors combined yields a coefficient of .57, no 
improvement over the simple correlation of .55 
with supply of professional nurses by itself.) 

In the case of nursing home beds, the com- 
bined effect of per capita income, proportion of 
older population, and professional nurse sup- 
ply is greater than the effect of any one of these 
alone (multiple correlation of .42, as compared 
with simple correlations with these factors, re- 
spectively, of .27, .28, and .33). Here again, 
however, the influence of income is adequately 
reflected in the factor of professional nurse 
supply. Consequently, the combined effect of 
aged population and professional nurses yields 
as high a correlation (.42) with nursing home 
beds as the cox-relation with income level in- 
cluded. 

Summary 

Metropolitan counties, relative to other types 
of counties, are best supplied with both general 
hospital and nursing home beds. Isolated rural 
counties are the least supplied with both types 
of beds. The intermediate types of counties ex- 
hibit opposing patterns between general hos- 
pital and nursing home beds : General hospital 
beds are in rather low supply in those counties 
adjacent to metropolitan counties and in high 
supply ixx isolated senxirural counties. Nursing 
home beds, in contrast, exist in relatively large 


supply in counties adjacent to metropolita 
counties and are in much lower supply in isc 
lated semirural counties. 

Little correspondence is found, comity b 
county, between the number of general hospita 
beds and the number of nursing home beds 
Although some average tendency is observed 
for the volume of nursing home beds to increase 
as general hospital beds increase, great varia- 
bility among counties obscures the actual rela- 
tionship. ■ 

The availability of beds is moderately eor- 
x-elated with certain socioeconomic factors. Per 
capita income and supply of medical personnel 
f oi'm a complex which is significantly related to 
the availability of general hospital beds. Cor- 
relating not as highly, but significantly, with 
these factors is the supply of nursing home 
beds. The proportion of county population 
aged 65 yeai's and over apparently influences 
the supply of nursing home beds positively but 
reveals no measurable effect on the volume of 
general hospital beds. 

Beyond the relationships examined in this 
study, there is much that is yet unexplained in 
the volume of beds established in different areas. 
For better understanding we must look to more 
subtle factox-s in the medical-sociocultural en- 
vironment. 
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chain fatty acids. Intermediate types still me- 
tabolize the fatty acids, but not the succinates 
and usually not the acetates. Tubercle bacilli 
metabolize the fatty acids, but rather poorly. 
Johne’s bacillus metabolizes only the short- 
chain fatty acids. Murine lepra bacilli metab- 
olize none of these substances. This leads to 
the conclusion, said Gray, that they lie at the 
extreme pole of the sequence. 

Studies of the behavior of various myco- 
bacteria under varying oxygen tensions indicate 
that, whereas saprophytes may not grow in 
the absence of oxygen, they are not injured by 
the condition. However, anaerobic conditions 
are definitely injurious to lepra bacilli, suggest- 
ing a deficient or weak cytochrome system. Ox- 
idative capacities of tubercle bacilli and murine 
lepra bacilli toward carbon dioxide are roughly 
equal; neither act on glycerine or glucose. 

Tubercle bacilli are active in oxygen metab- 
olism through the pyruvate sequence, but mu- 
rine lepra bacilli are not. Jolme’s bacillus has 
been shown to require a “growth factor,” es- 
pecially for primary isolation. This is doubt- 
ful for tubercle bacilli and unknown for lepra 
bacilli. 

Albumin and body fluids have a greater ca- 
pacity to inhibit the metabolism of murine 
lepra bacilli than that of tubercle bacilli ; for 
tubercle bacilli, the production of toxic lipids 
and the inhibition of succinates favor the bacil- 
lus vs. cell balance. The metabolic “capacities” 
of murine lepra bacilli appear to favor their 
infectiousness for animals. 

Inducing Pathogenesis 
of M. leprae in Animals 

William H. Feldman, D.V.M., professor of com - 
parative pathology, Mayo Foundation, University 
of Minnesota Graduate School, Rochester, Minn. 

A method of inoculating animals with Myco- 
bacterium le-pme obviously would be of value as 
a means of enlarging understanding of leprosy. 
I et, experiences with tuberculosis indicate that 
duplication of the human disease is not neces- 
sarily to be expected. For success, it would ap- 
pear that the lepra bacillus must survive and re- 
produce intracellularly. The better known lab- 
oratory animals, as well as some others, have 


proved refractory to infection, but many avail- 
able species have not been tried. 

The intradermal route of inoculation seems 
not to have been investigated adequately, Feld- 
man suggested, especially from the standpoint 
of a medium of relatively low average tempera- 
ture. There are at least two examples of animal 
mycobacterial diseases in which skin tempera- 
ture appears to be a determining factor. 

Possible procedures for reducing host resist- 
ance include whole-body radiation to reduce 
properdin levels and the use of hormonal sub- 
stances or agents adversely affecting animal 
metabolism. The role of lipids in the lepro- 
matous type of granuloma suggests a field for 
investigation. Adjuvant substances such as 
silica might be used in the inoculum. 

Suggested animals are the anthropoid apes, 
hamsters, young swine and calves, and wild 
rodent species. Marsupials have not been 
studied adequately, although promising results 
have been obtained with them in related fields. 
Experiments of long duration should be 
planned. 

The empirical approach to the problem of 
inoculating animals is necessary as long as noth- 
ing definite is known. To date, this approach 
has not been subjected to the applications of 
more than a fraction of the imaginative 
possibilities. 

Comprehensive Program for Inoculation of 
Human Leprosy Into Laboratory Animals 

Chapman H. Binford, M.D., chief. Laboratory for 
Leprosy Investigations, Armed Forces Institute of 
Pathology, Washington, D. C. 

Binford described the cooperative program of 
the Armed Forces Institute of Pathology and 
the Public Health Service Communicable Dis- 
ease Center laboratories which is designed spe- 
cifically for experimental inoculation of animals 
with human leprosy. The animals will be in- 
oculated and kept in the ODC laboratories. 
The histological study of biopsy and autopsy 
specimens of the inoculated animals will be 
done at the Armed Forces Institute of Pa- 
thology. 

Binford elaborated the numerous details 
which support the thesis that in man the lepra 
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Mycobacteria in Intracellular Environment 

John H. Hanks, Ph.D., bacteriologist in charge , 
Leonard JVoad Memorial Bacteriology Laboratory, 
Harvard Medical School , Boston, Mass. 

^Metabolic methods of studying mycobacteria, 
with respect to their behavior during growth, 
embody two essential features which are quite 
different from the features of standard bac- 
teriological methods. The first consists of a 
study of the hydrogen exchange as measured by 
the quantities of hydrogen liberated when oxy- 
gen is excluded from the reaction. Hanks dis- 
cussed several methods of measuring hydrogen, 
by means of methylene blue or tetrazolium com- 
pounds. In combination with the tetrazolium 
compounds, the hydrogen produces a variety of 
colored substances. The second feature con- 
sists of study of the oxygen uptake by bacteria 
in the "Warburg apparatus. 

Studies by Hanks on the organism of rat 
leprosy have shown that the fresh suspensions 
failed to oxidize any one of a large number 
of test substrates. They have indicated that 
the substrate is not of particular significance in 
endogenous metabolism. When the basic sub- 
strate is given a yeast supplement, the meta- 
bolic effect is enhanced to some degree, but the 
enhancement is greater when an albumin-yeast 
complex is provided. Anaerobiasis greatly de- 
creases the metabolic activity of the organism. 
This capacity of the organism to respire inde- 
pendently of the substrate clearly indicates that 
in the rat’s tissues it is not dependent on cell 
respiration or intracellular enzyme systems. 
Although the organism may compete with the 
cell, it is able to respire or to metabolize inde- 
pendently from the cell. 

Hanks discussed the substances present in 
plasma proteins, particularly with reference to 
factors that inhibit endogenous metabolic ac- 
tivity. These factors appear to be more effec- 
tive in relation to the rat leprosy oiganism 
than to other mycobacteria. To illustrate, he 
presented diagrammatic sketches of the metabo- 
lism of the murine leprosy organism as affected 
by various inhibiting factors in plasma pro- 
teins Until metabolic activity of the organism 
can be shown by metabolic study methods to 


gain energy in time, there is no point in employ- 
ing standard bacteriological methods in lep- 
rosy, he concluded. 

Growth in HeLa Cells 
of Cultivable Mycobacteria 

Charles C. Shepard, M.D., Virus and Rickettsia 
Laboratory , Communicable Disease Center, Public 
Health Service, Montgomery, Ala. 

Shepard presented illustrations of his work 
on growth of tubercle bacilli in tissue cultures, 
using as his baseline H-37Rv human organisms 
as grown in the HeLa cell. Horse serum in 
the medium produces much better entry of or- 
ganisms into the cell than does human serum. 
However, once bacilli are admitted to tire cell, 
irrespective of the nature of the process, the 
organisms grow within the cell much better 
in the presence of human serum. Bacillary 
suspensions used were from those grown in 
Tween media, with their very small individual 
clumps. 

Only doubtful growth can be visualized in 
24 hours, but substantial growth is evident in 
3 days and excellent growth in 5 days. At 7 
days, under favorable conditions, growth be- 
gins to expand beyond the cell so that from 
this time onward intracellular growth is com- 
plicated by extracellular growth and by possible 
cell injury. Sliepard showed sections and 
smears confirming the intracellular site of 
growth and illustrated the cords and perinu- 
clear chains of growing organisms. He indi- 
cated an area near the centrosome of the cell 
as a particularly favorable site for growth. 

Shepard concluded with a presentation of 
data indicating the usefulness of the tissue cul- 
ture in the measurement of activity of drugs 
against mycobacteria. 

Analysis of Properties of Mycobacteria 
by Metabolic Study 

Clabke T. Gray, Ph.D., biochemist, Leonard Wood 
Memorial Bacteriology Laboratory, Harvard Medi- 
cal School, Boston, Mass . 

Saprophytic acid-fast bacteria metabolize 
succinates, acetates, and both long- an s mr 
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been used in trying to identify the cultivated 
organism with that of the disease. Complement 
fixation tests, flocculation tests, and agglutin- 
ation tests have been used for diagnostic or 
prognostic purposes. 

The various serologic tests performed at Car- 
ville in the past 30 years were reviewed by Sister 
Hilary Ross. She described in detail the floccu- 
lation test devised by Olmos Castro and dis- 
cussed its possible value as a routine laboratory 
method in the detection of overlooked cases of 
lepromatous leprosy in endemic areas. Also of 
possible value in leprosy is Middlebrook’s 
hemagglutination test. A proposed study de- 
signed to detect specific antibodies in leprosy 
serum was outlined. 

Induction of Reactivity to Lepromin 
by BCG Vaccine 

James A. Doull, M.D., medical director, Leonard 
Wood Memorial, Washington, D. C. 

In a carefully controlled study in the Philip- 
pines, Guinto, Doull, and Mabalay found that 
in 71.2 percent of previously negative children, 
the lepromin (Mitsuda) reaction had become 
positive 90 days after BCG vaccination. In 
control groups given saline or diphtheria tox- 
oid, the proportion becoming lepromin positive 
was 27.1 percent, a finding that is attributed to 
natural (unknown) causes or the lepromin test 
itself, or to both. 

Bv the device of leaving a sample of the ori- 
ginally selected children untested at the outset 
and unvaccinated, it was possible to compare the 
final lepromin status of three comparable 
groups: (1) children given BCG and an initial 
lepromin test, (2) children given saline or tox- 
oid and an initial lepromin test, and (3) the 
basic controls. From comparisons of these 
groups, it was estimated that the proportion of 
all children who had become lepromin positive 
because of BCG was only 33.1 percent, because 
of the lepromin test, 7.2 percent, and because of 
natural causes, 11.5 percent. 

Natural acquirement of reactivity is of great 
interest. It is too frequent to be accounted for 
by exposure to leprosy. It can hardly be 
caused by exposure to tuberculosis because only 


2.3 percent of these children reacted to tubercu- 
lin (5 T.U. of PPD-S) at the outset as com- 
pared to 23.2 percent that showed reactivity of 
the Mitsuda type. 

The Marianum Antigen in Leprosy 

Rolla R. Wolcott, M.D., clinical director, Public 
Health Service Hospital, Carville, La. 

Wolcott presented three of a number of pa- 
tients who were receiving monthly intradermal 
injections of a killed culture of a mycobacte- 
rium (called Mycobacterium marianum ) iso- 
lated from a leprous nodule by Sister Marie 
Suzanne of Lyons, France. In all these pa- 
tients, prolonged sulfone treatment had failed. 
Some local reactions to the antigen had oc- 
curred, indicating some type of activity on the 
part of the vaccine, but it was too early to say 
whether the vaccine was beneficial. No biopsies 
of the reactive lesions had as yet been made. 
The antigen was being used as a supplement to 
sulfone or other therapy. 

Protein Patterns in Leprosy 

Rudolph J. Muelling, Jr., M.D., associate pathol- 
ogist, Charity Hospital, New Orleans, La. 

Chemical fractionation and paper electro- 
phoresis studies by Muelling of serum protein 
in patients with leprosy gave the following 
results. 

Active : 98 patients. The total globulin was 
usually elevated. The total protein level de- 
pended on the level of the serum albumin. The 
most common globulin aberration was a single 
clear elevation of the gamma globulin. A two- 
fraction elevation of the beta and gamma frac- 
tions came next, followed by a generalized in- 
crease in globulin with a predominant rise in 
gamma globulin. The lipoprotein was not re- 
markable. Fifty-five of the patients showed 
peaking elevation of the mucopolysaccharide. 
This fraction seems to be related to activity of 
the disease. 

Amyloid : 15 patients. The total protein was 
elevated or not, depending on the level of al- 
bumin. As the albumin disappeared, there was 
an increasing curve reversal. There was more 
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bacillus has a natural preference for sites of 
lower body temperatures, and he expanded upon 
methods of applying this temperature selection 
to animal experimentation, using the most 
superficial inoculations practical and attempt- 
ing to lower skin temperatures by frequent 
clipping of the fur of the animals. Mice of a 
hairless strain will also be used. Since in man 
the lepra bacillus has a predilection for pe- 
ripheral nerves, intraneural inoculation will be 
tried. 

For use in this animal inoculation program, 
human leprosy tissue frozen in solid carbon 
dioxide has been obtained from untreated pa- 
tients in the Philippines and shipped by air to 
Washington. This was made possible by the co- 
operation of leprologists of the Philippine 
Government and the Leonard Wood Memorial 
and pathologists of the United States Air Force 
and United States Army in the Philippines and 
in Tokyo. 

Possible Approaches to a Study 
of Antibody Responses in Leprosy 

Donald S. Martin, M.D., chief. Bacteriology Sec- 
tion, Communicable Disease Center, Public Health 
Service, Chamblee, Ga. 

According to Martin, questions of serology 
in leprosy cannot be advanced far until bona 
fide cultures of the organism are available. 
In submitting a number of suggested pro- 
cedures, he recommended study of the many 
variations in a few carefully selected patients. 
His discussion dealt primarily with possible ap- 
plications in leprosy of the more recently de- 
veloped serologic techniques, such as the Mid- 
dlebrook-Dubos hemagglutination technique, 
which measures the specific anticarbohydrate 
titers. As in blastomycosis, there could be a 
relation in leprosy between protein antibodies 
and prognosis. Studies to separate the different 
protein and carbohydrate antigens and their 
antibodies could be approached, albeit only in- 
directly until cultures are available. 

Methods of study potentially available in- 
clude using precipitin bands in gels, tannic-acid- 
coated cells, and electrophoretic potentials of 
the reacting areas. 


Possible Uses of the Properdin System 
in Studying Immunity and Bacteriology 

Jack W. Millar, Li. Comdr., MC., USN, com- 
manding officer, Naval Medical Research Unit No. 1, 
University of California, Berkeley, Calif. 

Approaches to the study of properdins in 
leprosy, both as they occur in the patient and as 
they might be activated or inactivated to alter 
infectivity of leprosy for animals, were dis- 
cussed by Millar. 

Briefly, properdin is a normal serum constit- 
uent, differing from antibody — a euglobulin 
activated by complement and magnesium. It 
kills or inactivates certain bacteria, lyses red 
cells, and combines chemically and reversibly 
with a yeast-carbohydrate complex (zymosan), 
from which compound it can be isolated. 
Properdin activity can be blocked temporarily 
in vivo by certain compounds, many of which 
occur in bacterial cell walls. Properdin is 
lowered by radiation. 

Separation of Leprosy 
Organisms From Tissues 

Howard J. Henderson, research associate, Henry 
Phipps Institute, Philadelphia, Pa. 

Henderson proposes to separate the lepra pro- 
tein antigens from suspensions of tissues rich in 
leprosy organisms, by homogenizing the tissue, 
overlaying the suspension with oil, and collect- 
ing the acid-fast material, by centrifuge, at 
the oil-water interface. Preliminary work was 
done by Henderson nearly two decades ago. He 
believes that, granting an adequate supply of 
material, this method will yield sufficiently con- 
centrated bacilli to enable chemical studies of 
their protein moiety, lipoprotein moieties, am 
others. Various techniques have become avail- 
able since his earlier studies. 

Studies in Serology 

Sister Hilary Ross, biochemist, Public Health Serv- 
ice Hospital, Carville, La. 

Serologic studies in leprosy have had differ- 
ent objectives. Complement fixation tests have 
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that murine leprosy gives ;i spectrum closer to 
human leprosy than does murine tuberculosis. 

Some variation in duration of experiments 
and drug withdrawals have been studied in 
relation to drug eifectivities. 

Epidemiology of Leprosy in Louisiana 

L. F. Badger, M.D., chief. Leprosy Control Unit, 
Communicable Disease Center, Public Health 
Service, Atfonta, Ga. 

On the basis of an epidemiological study of 
leprosy, especially as seen in Louisiana, Badger 
stressed the following points : 

1. The ideas that the disease is feebly conta- 
gious and that prolonged exposure is necessary 
are not supportable. The figures show that in- 
fections in children have been overemphasized ; 
a good many occur after exposure in adult life. 
The sex incidence seems of relatively little or no 
significance. 

2. The source of infection is more frequently 
outside the family than within. 

3. Early recognition and early treatment are 
essential to control. Extensive case finding, in 
contrast to casual discovei'y of new cases, must 
be undertaken. 

4. There is no basis for assuming that the 
disease could not appear and spread through 
other parts of the United States. 

Leprosy Control in Louisiana 

William H. Meyer, M.D., leprologist, Louisiana 
State Department of Health, New Orleans, La. 

Leprosy may have been introduced into Loui- 
siana by slaves brought into the colony between 
1719 and 1732. Or it may have been introduced 
from the earlier Spanish colonies in Mexico and 
elsewhere, as it is known that leprosy existed in 
those colonies in early days. 

The first recorded control effort was the es- 
tablishment by the Spanish governor Ulloa of 
an isolation area for persons with leprosy at 
Belize in 1766. Historical records show also 
that from 1785 to 1807 there was a leprosy hos- 
pital near Hew Orleans, but from 1S07 to 1880 
nothing seems to have been done. In 1894 the 
State established a hospital for leprosy patients 


and in 1921, gave it to the F ederal Government. 

Current control efforts include visits to the 
patient’s home by the physician to obtain infor- 
mation concerning possible sources and new 
cases of the disease. 

There has been a steady decrease in admis- 
sions from Louisiana to the leprosy hospital at 
Carville. An estimated one- third or more of 
the AWOL cases from Carville reside within 
the State. 

The Risk of Contracting Leprosy 
in the Household 

Fred C. Kluth, M.D., Leonard Wood Memorial 
associate epidemiologist, Texas State Department of 
Health, Corpus Chrisli-Nueces County Health Unit, 
Corpus phristi, Tex. 

Among 456 household contacts of lepromatous 
leprosy patients in Texas, 12 new cases of lep- 
rosy (2.7 percent) were discovered. Hine others 
were suspected but unproved; some of these 
were in older individuals and were possibly in- 
active. In 78 nonhousehold contacts, 2 cases 
were discovered. In 112 contacts with cases of 
tuberculoid leprosy, leprosy was suspected in 1 
and definite in 1. 

In agreement with Meyer, Kluth emphasized 
the need for quiet and unheralded operation of 
contact investigation, with minimization of the 
“official” character of home visits, even to the 
point of mild deception of the patient’s neigh- 
bors. 

The number of new cases of leprosy in Texas 
each year remains about stationary. In 1955, 
there were 24, all from the usual foci. The 
average age of onset is surprisingly high, over 
30 years. 

Clinical Evaluation Studies of Drugs 

James A. Doull, M.D., medical director, Leonard 
Wood Memorial, Washington, D. C. 

Clinical evaluation studies of drugs in lep- 
rosy have been conducted by the Leonard Wood 
Memorial during the past 4 years in widely 
separated institutions in Japan, South Africa, 
and the Philippines. Results from the differ- 
ent institutions are similar. 
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single-fraction elevation than double-fraction; 
if there was a general increase, it was 
overwhelming. 

Tuberculoid : 17 patients. The albumin was 
usually normal. The total protein varied be- 
tween 7.3 and 10.4 grams percent. The beta 
globulin was usually increased over gamma 
globulin. Alpha elevation was rare. The mu- 
copolysaccharide was usually not elevated (11 
patients out of 17) ; when increased, the increase 
was usually the type produced by a general 
infection. The lipoprotein was usually in- 
creased, probably because of the beta globulin 
increase. 

Inactive : 30 patients. Two out of the 30 had 
elevated mucopolysaccharides. 

Muelling offered suggestions for further in- 
vestigations, particularly of the idea that the 
mucopolysaccharide levels are related to activ- 
ity of the disease. Dr. Catherine Goetz and 
Sister Hilary Ross participated in the studies. 

Histopathology and Leprosy 

George L. Fite, M.D., Laboratory of Pathology and 
Histology, National Institute of Arthritis and Meta- 
bolic Diseases, Public Health Service, Bethesda, Md. 

Fite posed the question: How does the ac- 
cumulated knowledge of anatomic leprosy sug- 
gest or indicate lines for further inquiry ? He 
declared that any consideration of advanced 
leprosy anatomically is ridiculous, as compared 
with the need for knowledge of the early phases. 
Classifications of leprosy are of themselves 
worthless. They are of value only in indicating 
where to look for the factors that determine 
whether a patient, including the ‘mo leprosy at 
all type,” has this or that type of leprosy. 

Although studies of terminal nerves and 
nerve endings in early leprosy might yield a 
clue to a finite mechanism, it would be the 
mechanism that was important, not the nerve- 
ending involvement of itself. Fite discussed 
the realms in which the determinant factors 
might lie, indicating that none of them involved 
a primary histological study. 

The epidemiologist has learned that the study 
of the epidemiology of the lepromatous disease 
alone is almost valueless. The serologist might 
profit by the lesson: The place to search for 


serum antibodies may not be the person with 
the disease, but the exposed individual without 
the disease. 

Amyloidosis in Leprosy: 

Observations in Pathology 

Lawrence L. Swan, M.D., Lafayette Medical Labo- 
ratory, Lafayette, La. ( formerly , chief of pathology, 
Public Health Service Hospitals, New Orleans, and 
Carville, La.) 

In 50 consecutive autopsied cases of leprosy, 
amyloid disease was the definite cause of death 
in nearly 40 percent, and was present in more 
than 46 percent. Figures available indicate 
that amyloidosis is not as important in leprosy 
in other countries, but the subject is not well 
studied. The disease, which is associated with 
abnormalities in the serum globulin, is still 
difficult to identify during life. 

At Carville, amyloidosis has occurred in cases 
without such complications as tuberculosis, 
throat complication, syphilis, or chronic ulcera- 
tions, showing that leprosy of itself is factorial. 

Chemotherapy of Murine Leprosy 

Y. T. Chang, M. D., Leonard Wood Memorial fellow 
in pharmacology. National Institute of Arthritis and 
Metabolic Diseases, Public Health Service. 

Chang presented a review of the work on 
chemotherapy in murine leprosy. Mice are 
used as the experimental animals, and meas- 
urement of intraperitoneal lesions following 
intraperitoneal injections is used as the cri- 
terion. Test experiments require 3 months. 
This test, according to Chang, is as sensitive 
as similar tests for in vivo activity against 
tuberculosis. 

Thirteen compounds have been tested : strep- 
tomycin, chlortetracycline, oxytetracycline, 
chloramphenicol, erythromycin, nicotinamide, 
pyrazinamide, para-aminosalicylic acid, ann- 
thiozone, isoniazid, B-2S3, diphenyltliioureas, 
and sulfones. Only five of these, streptomy cm, 
nicotinamide, pyrazinamide, isoniazid, and 
diaminodiphenyl-sulfone, were found active. 
Recently, cycloserine has also proved effective. 
Comparison of the various effectivities indicates 
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Studies in Clinical Biochemistry 

Frank E. Lundin, Jr., M.D., Public Health Service 
Hospital, Carville, La. 

Lundin reported briefly on elinico-pathologi- 
cal examinations of electrolytes in leprosy, BSP 
tests, and cold precipitable lipoproteins. In 
determinations of magnesium, calcium, phos- 
phorus, and potassium, many serums gave re- 
sults below the control range. Sodium and 
chloride showed a few serums above the range 
for normals. In six of the BSP tests, there 
was abnormal positive retention for which there 
was no explanation. Five of 144 patients 
showed protein precipitates in serums refriger- 
ated for 24 hours. The precipitates redissolved 


on warming and were shown by electrophoresis 
studies to be lipoproteins. 

Treatment of Ocular Complications 

Stephen J. Herbert, M.D., Public Health Service 
Hospital, Carville, La. 

Eye complications in lepi’osy, in particular 
improvements in treatments of oculomotor 
nerve residuals and the problems of treatment 
of keratitis, lid reconstructions, and the like, 
were reviewed by Herbert. Misconception and 
mistreatment of the secondary glaucomas have 
followed acute attacks of iridocyclitis in lep- 
rosy in the past. 


Grants-in-Aid for Training in Air Pollution Control 

Grants-in-aid for graduate training in air pollution prevention and 
abatement are now available from the Public Health Service. 

Designed to increase the number, competence, and knowledge of 
professional personnel engaged in community air pollution, control 
work, the grants-in-aid will be awarded to three groups : State and 
local air pollution control agencies or other public agencies for train- 
ing their personnel, educational institutions for assistance in devel- 
oping and supporting new courses, and individuals for specialized 
training in air pollution. 

In awarding the grants, the Public Health Service will consider 
such factors as severity of the air pollution problem, appropriateness 
of the proposed course, and qualifications of the prospective trainee. 
Grants to public agencies and individuals will cover tuition and fees, 
travel expenses, and subsistence allowances or stipends. Those to 
educational institutions may be used to pay all necessary expenses 
connected with a course, including salaries of instructors. Grants 
will be limited to 12-month periods, but in most instances they may 
be renewed for additional j^eriods. 

Those interested in training during the 1956-57 academic year 
should .apply as soon as possible. For ea.ch academic year thereafter, 
applications should be submitted by April 1 of the preceding academic 
year. However, grants will be awarded as vacancies occur, and appli- 
cations may be submitted at any time. 

Additional information and application forms may be obtained 
from the regional offices of the Public Health Service or from the 
Chief, Division of General Health Services, Bureau of State Services, 
Public Health Service, Washington 25, D. C. 
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The first series, with 852 patients, proved too 
complicated to be completely satisfactory. Five 
drugs or drug combinations and one placebo 
were used. Diasone, diaminodiplienyl-sulfone, 
and strep tomycin proved equally effective. 
There was no advantage in the combined drugs 
and no effective bacteriological improvement. 

A second series of 499 patients gave equal 
results with diasone, isoniazid plus diasone, 
dihidrostreptomyein, isoniazid and streptohy- 
drazid. 

In a third series now in progress, BCG vac- 
cination in combination with drug treatment 
is being studied. 

Additional pilot studies in the Philippines 
are designed to examine isoniazid, thiosemicar- 
bazone, pyrazinamide, cycloserine, and combi- 
nations of these. Thus far, none of the hepatitis 
and convulsive complications have been met. 

The first series, according to Doull, provided 
the first statistical evidence of the value of 
the sulfones hi treating leprosy. Such evi- 
dence is absent in many of the reports of drug 
treatments. 

Seromycin Trials in Leprosy 

Frank E. Lundin, Jr., M.D., Public Health Service 
Hospital, Carville , La. 

Lundin reported the results of experimental 
treatment of 10 patients with seromycin. The 
dosage was 250 mg. every 12 hours. Treatment 
in two patients was discontinued because of 
complications. Five patients received sulfones 
in addition to seromycin. No bacteriological 
improvement has been recorded. Although 
there was probably some improvement, it was 
no greater than might be recorded from sulfone 
treatment alone. 

Hemoglobin Types in Leprosy 

Horatio C. Wood IV, M.D., Public Health Service 
Hospital, Carville, La. 

In studies at Carville on the distributions of 
various genetically determined types of hemo- 


globin, no differences were observed between 
the leprosy patients and normal populations. 

Orthopedic Procedures in Leprosy 

Daniel C. Riordan, M.D., division of orthopedics, 
Tulane University School of Medicine, New Orleans, 
La. 

Orthopedic procedures used for the preven- 
tion and alleviation of deformities resulting 
from leprosy were described by Riordan. He 
mentioned in particular ulnar nerve transplan- 
tations from the superficial site to a deeper site, 
in order to prevent trauma to the nerve, and 
opening of the nerve sheath in older cases, 
which often gives immediate relief of nerve 
pain. 

Other reconstructive procedures used are; 

1. Shoe corrections, drop-foot braces, and 
splinting to prevent hand deformities. 

2. Toe and metatarsal amputations, removal 
of ulcers plus underlying bones, joint fusions 
of hand joints plus bone shortenings, fixations 
in half-grasp positions in severe cases, and ten- 
don transfers. 

Limitations of Sulfone Therapy 

Rolla R. Wolcott, M.D., clinical director. Public 
Health Service Hospital, Carville, La. 

Reviewing the story of the introduction and 
spread of sulfone treatment, Wolcott empha- 
sized that the sulfones have their limitations. 
He concurred in Doull’s remark that statistical 
studies clearly indicate the need for a more effec- 
tive drug. According to a “probability of 
arrest” chart, a patient with lepromatous lep- 
rosy has a 40 percent chance of arrest of the 
disease after 8 years of steady sulfone tieat 
ment. This is not a good probability dot an 
8-year course of treatment. However, many 
other benefits accrue from the sulfones, 
especially in prevention of complications. 
Tracheotomies, once steadily performed, aio no 
required ; there is far less need for minor am^ 
putations, and almost certainly life expectancy 
is improved. 
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given way to the “nuclear” family of parents 
and minor children, who live apart from other 
kin and keep in touch largely through 
Christmas cards and occasional visits. As chil- 
dren mature, they leave the parental home to 
form separate nuclear families of their own, in' 
a continual fragmenting process. 

Today's family is mobile. 

In this moving van era, a high proportion of 
families pick up and move to a new community, 
away from former friends and relatives, to take 
advantage of new 1 job opportunities. 

Dependent aged parents are now less likely 
to be supported by their grown children. 

Itejection or isolation of the aged, linked in 
part to the modern family structure and func- 
tions (5), has contributed to a major health 
problem. Many of the ills of the aged (for 
example, much of the so-called senile dementia) 
flow not only from organic aging but also from 
roles of social isolation dictated by family, cul- 
tural, and economic rejection (4a) . From a 
public health viewpoint, it is important to in- 
vestigate the ways in which the changing 
family, among other forces in the social environ- 
ment, has affected the aged. 

The production of most goods and services 
has passed from the home to the factory and to 
service industries. 

In 1919 for the first time the number of wives 
employed outside the home exceeded the num- 
ber of employed single women. Women in the 
home perform fewer economic functions : They 
no longer preserve great quantities of food, 
make the family’s clothing, or cultivate large 
gardens (5). The typical family of a century 
ago was rural and a major productive unit. 
Wives were valued in proportion to their eco- 
nomic contribution, which in large part deter- 
mined the family’s status. Children were 
valued as producers. The change in the family 
as an economic team, today less frequently 
operating a farm or family business, is widely 
believed to be a contributing factor to its 
shrinkage in size and its relative instability. 
For the most part, only outside wage earners 
now make a direct contribution to the family’s 
income although wives and children still may 
perform economic services at home. 

The family's formal control over the decisions 
of its members is much less than in past years. 


The patriarchal figure, except in a few sub- 
cultures, has receded into myth; nowadays, 
grown children tend independently to choose 
careers, mates, and neighborhoods. Much of 
the family’s former recreational, protective, 
and related functions have been transferred to 
community agencies, or they are purchased as 
services. Not all families and not all members 
of the family accept the changes equally or 
necessarily integrate them into their attitudes 
and emotions. Emotional conflict or depriva- 
tion often accompanies such a transformation, 
with implications for individual and public 
health. 

The divorce rate , though down somewhat 
from its prewar peak , is relatively high as com- 
pared with levels of 1850 or 1900. 

The future divorce rate will be affected by 
probable continuation of past changes in the 
family which have tended to weaken its stability 
(6a). Most of the evidence suggests that di- 
vorce is relatively more frequent in families 
with fewer children although we do not know to 
what extent children are a deterrent to divorce 
(7). (The past and present extent of deser- 
tions — the “poor man’s divorce” — is unknown.) 
With the decline of the extended family and the 
anonymity of the urban family, particularly in 
a new community, there is less pressure by rela- 
tives and friends to keep the family together. 
The reduction of the family's economic func- 
tions diminishes the material dependence of the 
marriage partners on each other. 

The Irreducible Functions 

In view of the major changes and loss of func- 
tions, does the family still serve purposes of 
sufficient importance to assure its survival? 
The available data, fragmentary as they are, 
leave no doubt as to the affirmative answer. 
Marriage is more popular in the United States 
than ever : People now marry at a considerably 
younger age than, for example, in 1890 ; a much 
larger proportion of men and women are mar- 
ried today than two generations ago, and, 
though divorce rates are high, the remarriage 
rate is also high. 

For the family to lose many of its traditional 
functions but still to become personally impor- 
tant to more people than ever befoi-e would 
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Public Health Begins in the Family 

By HALBERT L. DUNN, M.D., and MORT GILBERT 


T HE FAMILY, as the most important insti- 
tution in society (I), is intensively studied 
by sociologists and anthropologists. It is sel- 
dom studied by public health agencies, and it is 
almost entirely outside the current framework 
of vital and health statistics. 

Births, deaths, diseases, marriages, and di- 
vorces are generally reported as events occur- 
ring to individuals. Our routine statistics tell 
us next to nothing about the family setting or 
family situation of these individuals or about 
the role of the family in health and disease. 
Although information of this type is admittedly 
difficult and perhaps impossible to derive from 
routine records, it is quite feasible to collect 
routine data on the “universe” of American 
families. The factual background would pro- 
vide a base for specialized sample studies. 

In this paper we will suggest, on the basis of 
existing statistical mechanisms, some of the 
ways in which public health agencies might 
proceed to collect usable data on families as 
well as on individuals. This of course raises 
a larger question, which we will attempt to ex- 
plore first: What does the family have to do 
with public health? 


Dr. Dunn is chief of the National Office of Vital 
Statistics, Public Health Service, and Mr. Gilbert 
is publications officer. Dr. Dunn presented a 
slightly longer version of their paper at the meeting 
of the Southern Branch of the American Public 
Health Association at Tulsa, Okla., April 4-6, 1956. 
Other reports on the family-centered approach to 
public health are presented on pp. 1011-1031. 


With some 40 million families in tliis coun- 
try — the number depends on how family is 
defined — most of us have firsthand knowledge 
of only a few. Nearly everybody defines the 
family differently and holds strong, individual 
opinions on its character. High divorce rates, 
dispersion and mobility of families, changes in 
moral codes and in occupation patterns, and, 
until the 1940’s, falling birth rates had con- 
vinced many that the family as an institution 
was crumbling. The consensus of modern 
studies is that the family is going through a 
profound transition but that it shows no signs 
of leaving the social scene. 

Over the Past Century 

To gain perspective on the structure and func- 
tions of today’s famity, it may be helpful to 
compare it with the American family of a cen- 
tury ago. Ignoring cultural variations and 
concentrating on the typical American family, 
we have surveyed the extensive literature of 
family sociology, starting with Ogburn’s classic 
analysis, “The Family and Its Functions” (2), 
and including many of the more recent works. 
Although interpretations and emphases are con- 
troversial because nearly all aspects of the 
family need more intensive research, most stu- 
dents of the family appear to agree that the 
following changes and effects between 1850 and 
1950 have been significant. 

The family has shrunk in size. 

Today’s typical family has fewer children 
and is limited to two generations, parents and 
minor children. What sociologists call the 
“extended family”— several generations living 
near together and bound by close ties- ias 
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the place to catalog child ailments that have 
their principal genesis in family maladjust- 
ments. A vast literature of psychopathology 
deals with the pathetic results of parental over- 
protection or rejection; of prolonged mother- 
chilcl separation; of hostile, overpunishing, or 
hypercritical parents; of abnormal sibling ri- 
valry; of homes with continuous tension and 
discord; and sometimes of homes broken by 
divorce, desertion, or death. Public health is 
interested in the family if for no other reason 
than to investigate the etiology and prevention 
of a wide range of childhood ills. 

Though the American family today is most 
likely to be small and urban, the dominant ideal 
still clings to rural ways and lai-ge kinship. 
The American family concept has never ad- 
justed to the facts of city life. Many people 
have not yet leax-ned to live in tlxe modei’n fam- 
ily, and this lag has coixtributed to family ill 
health. In the small, isolated family unit, 
every relationship is inteixsified and more con- 
tinuous (14). A child slighted by his mother 
cannot seek or expect comfort from his aunt if 
the aunt lives in another city. Bossard makes 
this point (15) : 

“It is the consensus that many Americans 
suffer from a sense of insecurity, and there can 
be little doubt that this is iix part a heritage of 
the immediate family form. The very size of 
the family unit is importaixt to the child in this 
respect for the same reason that the size of the 
ledge from which we view the pi'ecipice below 
affects our sense of security. The American 
child who lives and matures in a father-mother- 
child family unit stands on a very lxarrow fam- 
ily platform, even if it is in no way imperiled. 
To this is added the constant danger for tlxe 
child that the few persons he must rely on may 
falter or fail.” 

Despite vast clinical experience with psycho- 
somatic illness, despite millions of houi's de- 
voted to the recall of childhood traumas, there 
still is no agreement on the role of childhood 
experience in the development of health or sick- 
ness in adults. Many cases of the so-called 

maladaptive reactions” of adults — the chronic 
fatigue or neurasthenic syndromes, the organ 
neuroses such as peptic ulcer and colitis, the 
disabling hysterias, the anxiety disordei’s, and 
the other psycliophysiological ills— have been 


traced (to the satisfaction of most psychiatrists 
and clinical psychologists) to inappropriate 
patterns learned too rigidly in childhood (IS- 
IS) . Wartime evidence indicated that even the 
strong personality has a breaking point under 
sufficient traumatic stress; psychological dis- 
order in adults does not necessarily stem from 
childhood maladjustment (19). Though the 
evidence is mixed, the family of childhood un- 
doubtedly affects adaptations to stress in adult 
life. Whether we habitually react to stress or 
frustration by withdrawal, aggression, escape 
in fantasy or functional illness is often a re- 
flection or continuation of fundameixtal patterns 
acquired in eai-ly life. 

The Adult Personality 

Emotional security in our culture is based 
mainly on assurances of affection and intimate 
companionship with other individuals. Human 
nature has a basic need for favorable emotional 
response from others (lib). No one outgrows 
it, and most suffer unhappiness and psychic, 
even physical, ills without it. This brings us 
to the other major function of the family: the 
stabilization of the adult personality. 

The individual in an urbanized culture is 
often isolated and largely anonymous. He may 
be separated from kin and from most of his 
old, intimate friends. He makes new friends 
but in relatively formal relationships. Winch 
refers to the prevalent feeling of loneliness, to 
“tlxe separation anxiety” that is apparently 
characteristic of today’s society (20) . Fox- 
many individuals, the family has survived as 
the only remaining primai-y group, which 
Murphy defines as “the face-to-face woi-ld, the 
woi-ld of tendei-ness and immediacy, the world 
of security” (4c) . Except for the family, our 
lives are now spent mostly iix secondary 
groups — with associates on the job, iix trade 
union or professional meetings, in fraternal or 
political organizations. We use these for many 
pui-poses, but they cannot meet our deep-seated 
need for love and emotional security. In this 
l-espect the family has become much more sig- 
nificant, and this is pei-haps an important rea- 
son for its persistent strength. 

Shurtleff has pointed to associations between 
marital status and mortality ( 21 , 22) . Taking 
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seem to present a paradox. Parsons and Bales 
(8a) in a recent study of family structure in 
tlie light of group interaction theory, resolve 
it this way : 

<c The family has become a more specialised 
agency than before , probably more specialized 
than it has been in any previously known so- 
ciety. This represents a decline of certain fea- 
tures which traditionally have been associated 
with families; but whether it represents a ‘de- 
cline of the family’ in a more general sense is 
another matter ; we think not. . . . The family 
is not in any general sense less important, be- 
cause the society is dependent more exclusively 
on it for the performance of certain of its vital 
functions.” 

These remaining vital functions include the 
rearing of children and the stabilization of the 
adult personality. Each is basic and irreduci- 
ble, and in our culture it is difficult to imagine 
how they could be transferred to any other 
agency. Since the family is indispensable for 
bringing up the child and providing an emo- 
tional setting for most adult personalities, its 
optimum performance could avert many of the 
strains and maladjustments that now i-equire 
pediatric, general medical, and psychiatric 
sendee. 

The Rearing of Children 

The newborn infant is without language, 
habits, customs, moral values, skills, or differen- 
tiated patterns of emotional expectation and 
response ( 9 , 10). It is the family’s function, 
particularly during infancy and the 6 early 
“golden years” of personality development, to 
transform the child into a social creature who 
is at home in the culture, and who carries and 
acts out the culture patterns without undue 
strain. The family has been variously called 
the cradle of the personality, the nursery of 
human nature, the porous buffer that lets the 
child meet experience as he can assimilate it, 
and that protects him from parts of the environ- 
ment damaging to him if encountered too 

soon (4b)’ , . ,, 

It is in the family that the child acquires the 

basic patterns of living-everything from table 
manners to ethical values. He learns to look for 
certain types of emotional response from others, 


to strive for various types of approved experi- 
ence, to avoid experience that brings him pain 
and disapproval. Interacting with his family, 
learning how to win acceptance and avoid re- 
jection in this small world, he forms behavior 
patterns, attitudes, and even deep-seated emo- 
tional reactions that will profoundly affect his 
character and personality throughout life. 

The family experience begins to provide the 
child with a usable set of responses, attitudes, 
and habits that null later enable him to function 
as an independent adult in society. Without 
tliis foundation, human behavior would be 
totally unpredictable, and even an uncompli- 
cated social structure would be unworkable 
(11a). But the family, in its infinite variety, 
does more than this. No child-rearing family 
is society in miniature, but a unique group that 
is easy to differentiate from any other group. 

Children in a family setting acquire not 
only the generalized patterns of the culture but 
also a unique interpretation of the parents’ 
subculture. Although all children of the same 
generation in a society develop much the same 
kind of human nature, each child is somewhat 
different from the products of other families. 
Thus the role of the family is not only to 
nurture a new generation that fits into the 
society but also to provide the great variety of 
personalities that society needs (8b) . 

Infants and small children in order to thrive 
apparently need personal, adult response over 
and above the satisfaction of hunger and other 
physiological needs. The high death rate that 
prevailed in even the most sanitary foundling 
institutions and the host of studies demonstrat- 
ing damage in institutionalized children are 
often cited as evidence of the child’s need foi 
personal attention (13)- This is a principal 
reason that foundlings and young orphans are 
placed in foster families as quickly as possible: 
Even a poor family generally does better by the 
child than a scientific regimen without personal 


terest. 

But, as the psychologist John Bollan ins 
marked, “domestication” of the child « 
tliout exception a process attended y con 
ct and strain” (13). Though the family 
3 best source of healthy, well-ad] us ec c 
en, it is also the source of cases that crowd lout- 
tient and child guidance clinics. us Is 
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medical practice has recovered much of its 
former prestige, and public health has broad- 
ened its interest to include the chronic diseases 
and their long-term effects on individuals. 

But, despite progress, the family often re- 
mains in a medical vacuum, largely outside the 
scope of private medicine and nearly neglected 
by public health. We say “nearly” because one 
public health practitioner, the public health 
nurse, has always focused her attention on the 
family unit. It has been obvious to her, as to 
the family caseworker in social service agencies, 
that health or illness or recovery occurs in a 
family context. 

The public health nurse always has taken 
stock of the unique family situation, of the 
family’s income and education. Tier methods 
have been mostly rule of thumb, based on the 
impressionistic data of her own experience. 
Lack of reliable baseline data on the family as 
a unit in health and disease has not prevented 
her from doing an effective job, just as the lack 
of mortality and morbidity data did not pre- 
vent effective work by the physician and the 
health officer 50 years ago. 

But if the needed family data were available, 
the nurse and every other member of the health 
professions would learn to use the material, and 
come to rely on it as much as on our highly 
developed mortality data. None of us works 
in the dark by choice. Public health workers 
along with sociologists, demographers, family 
service workers, family counselor's, child psy- 
chologists, psychiatric specialists, and business 
and mai'ket analysts would profit from real 
knowledge of the “universe” of American 
families: the norms and the ranges, the aver- 
ages and the anomalies, and the interrelation of 
disease with varying families and family situa- 
tions. Eventually public health, drawing on 
both the science of medicine and the methods of 
family casework, must develop an epidemiology 
of family disorders and diseases. Classical 
epidemiology knows how to deal with the spread 
of infectious disease in families, but for lack of 
technique and data it shies away from explain- 
ing why several members of a family develop 
the same gastrointestinal dysfunction or similar 
neurotic cardiac complaints. The wide spec- 
trum of public health includes not only tuber- 
culosis, poliomyelitis, and other infectious dis- 
eases that are routinely studied and attacked in 


the family context but also many noninfectious 
ailments such as obesity, alcoholism, asthma, 
and essential hypertension, all of which are 
influenced usually by the family situation. 

Although many types of illness have little or 
no connection with the family situation, “illness 
is one form of family maladjustment” (29a). 
This observation was made by Henry B. Rich- 
ardson, a doctor of internal medicine who col- 
laborated with associates in psychiatry, public 
health nursing, and social service, in a pioneer- 
ing study of the family as the unit of illness. 
After several years spent in establishing the 
direct connection of disease with specific family 
situations, Richardson wrote (89b) : 

“The individual is a part of the family, in 
illness as well as in health . . . The idea of dis- 
ease as an entity which is limited to one person 
. . . fades into the background, and disease be- 
comes an integral part of the continuous process 
of living. The family is the unit of illness, 
because it is the unit of living.” 

Sources of Family Data 

How do we begin to build up the family data 
that public health officials can apply? 

An immediate, basic task of public health 
agencies is to improve the reporting of infor- 
mation contained on marriage and divorce cer- 
tifica tes. Marriage and divorce are ma j or punc- 
tuation marks in family history, as are birth 
and death. All these events change the charac- 
teristics of the population and of the family 
units within the population. They interrelate 
with a variety of other material from the decen- 
nial census and the current population surveys 
of the Bureau of the Census and from the spe- 
cial surveys of Federal and State agencies. 
This material as a whole makes up the bench- 
mark statistics that describe the American fam- 
ily as an institution and as a process. Con- 
sumers of marriage and divorce statistics want 
facts on the formation of new families, on their 
growth and composition, and on their dissolu- 
tion. Marriage and divorce statistics ai'e part 
of family statistics. 

The collection of man'iage and divorce 
statistics is a function of the public health 
agency in most States and in the Federal Gov- 
ei-ixment. Generally, it is among the less 
emphasized functions. 
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the 1949-51 death rates of married men as equal 
to the index 100, Shurtleff found that the age- 
adjusted rate for single men was 163. For 
widowers it was 185, and for divorced men 
207 -more than twice as high as for married 
men. For women, the comparable index figures 
were: married women, 100; single women, 124; 
widows, 155 ; and divorcees, 155. 

The figures themselves do not indicate 
whether marriage keeps people well or whether 
people who are well tend to marry and stay 
married. But various students of divorce, par- 
ticularly the late sociologist Willard Waller, 
have likened the traumatic effects of separation 
to those of bereavement. They speak of the 
“terrific ego shock,” the often “shattering” and 
“calamitous” effect of divorce on the personal- 
ity, and point to the frequency of depression 
and occasionally suicide in the series of divorces 
that have been investigated (6b) . Some recent 
studies suggest that the long-term personal dis- 
organization that often followed divorce in the 
past is now on the decrease, perhaps because 
divorce has become socially more acceptable. 
But divorce, desertion, and bereavement are still 
major social forces with health aspects that de- 
serve study and perhaps action programs. 

The nature of marriage in our culture war- 
rants study of its implications for public health. 
When the nuclear family is the only continuous 
intimate association, the partners expect more 
of each other in emotional response. This is 
one example of potential stress in an age of 
transition, characterized according to Kirk- 
patrick, “by confusion as to the family tradi- 
tion.” He continues : “Tangled ideologies pro- 
duce family dramas for which the script and 
roles are not clearly defined. It is no wonder 
that family tragedies are enacted and that fam- 
ily members suffer confusion, anxiety, and un- 
happiness” (S3 a). Kesearch studies of marital 
stress are inconclusive, but they indicate that a 
substantial proportion of husbands and wives 
are tense and unhappy in their marriage. 
Weiss and English, whose monumental survey 
of psychosomatic medicine includes a wide range 
of family-related illness, noted that “the advice 
to marry and have children has been a frequent 
prescription for certain ailments. But, para- 
doxical though it may seem, many illnesses 


arise from the marriage situation, and this fact 
has not been so clearly appreciated” (2.)). 

In two recent population studies in New York 
City and a rural part of New York State, and 
in a study of routine admissions to the surgical 
service of Cincinnati General Hospital, about 
half of the people examined in each sample 
showed moderate to severe neurosis (25). Many 
outpatient clinics and private physicians report 
that from half to three-quarters of then' patients 
have symptoms primarily nonorganic in origin 
or have organic pathology which is aggravated 
by emotional disorder (26, 27). 

These studies are cited not to suggest that any 
known proportion of this well of human misery 
originates in the family spring but rather to 
emphasize the need to explore the major human 
interrelationships that may bear on public 
health. One of these, though certainly not the 
onfy one, is the family situation. As Kirk- 
patrick says, “The family is the setting for the 
most intense emotional experiences which the 
individual has in the course of a lifetime. 
Birth, puberty, marriage, and death are family 
experiences. The family is the source of serene 
security, of anguished insecurity, of love and 
hate, of pride and shame, of ecstasy and an- 
guish” (23b). It is small wonder that the fam- 
ily dramas and crises have a profound effect on 
the course of health and disease. 

Illness and the Family Unit 

Fifty years ago the family was the center of 
medical practice, as suggested in the old, reveal- 
ing term, family practitioner. Before the era 
of specialization, the family doctor had a rooie 
intimate knowledge of all the family member's, 
of their incomes and ambitions, of the subtle 
ways in which each reacted to the other. In 
treating each of his families, he could call on a 
store of firsthand social, economic, and cultural 
data, mostly unrecorded on the medical historj , 
and apply this knowledge both to diagnosis anc 
therapy. With the advance of medical science, 
the family doctor gave way to the specialist 
who rarely or never saw the patient in a fami ) 
setting (28 ) , Public health was devoted to pre- 
venting disease in the community at large , par 
ticularly through sanitary control of water, 
milk, and insects. In recent years, general 
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lating the events to the family might be intro- 
duced ns record items ? Would it be valuable to 
know in what kinds of families deaths from 
various causes are occurring? Do we want in- 
formation about successive deaths in families 
and the composition of the family remnants? 
What could bo done to improve fertility data 
and child statistics in general through a family- 
centered approach to the birth certificate? In 
all of this, the vital statistics system would need 
tlie thinking and consultation of health pro- 
gram people at the planning stage. 

2. What types of special studies and surveys 
should be undertaken to enlarge our statistical 
knowledge of the family in health and disease 
and to enrich the developing core of vital and 
health statistics relating to the family? In 
addition to cross-section studies of family- 
centered records, we should investigate the 
feasibility of cohort studies for followup of 
marriage records and follow-back from divorce 
records. Moreover, a variety of surveys under- 
taken for health purposes could be made more 
valuable if family aspects were considered at 
the planning stage and incorporated in the 
study plan. The vital records, perhaps with 
additional items agreed to by the selected area, 
might serve as anchor points for such studies. 

An urgent research problem is to learn bow 
best to classify families, to determine by lim- 
ited. short-term studies the kinds of informa- 
tion most essential for characterizing families. 
Such studies would provide the basis for the 
collection of family-characterizing data on a 
larger or a national scale. Without this basic 
knowledge of the “universe” of American fam- 
ilies, the usual study of disease behavior in a 
selected sample of families cannot be general- 
ized to any known population since there is no 
way to tell what part of the population the 
sample represents. 

3- In addition to the decennial census, which 
has always been a rich source of data to stu- 
dents of the family, the current population sur- 
ve ys of the Bureau of the Census are open to 
special questions on marriage, divorce, and the 
family structure. They have been used several 
times for this purpose in the recent past. Ques- 
tions relating health to the family situation in 
selected samples could be answered quickly and 
economically by this means. 


4. Hospital and clinic records not only should 
include questions on the family medical history, 
as many do at present, but the records for all 
members of the family might be more accessible 
as a unit. Exploration of the objectives and 
technical problems might well be undertaken 
jointly by vital statistics people and medical 
record librarians. 

5. Similar potentials exist in public health 
nursing records, which routinely contain data 
on the family, and which for special study pur- 
poses might profitably be collated with birth, 
death, and marriage records. 

From a public health standpoint, the family 
is not just a social unit, it is an epidemiological 
unit. Study of the family requires an interdis- 
ciplinary approach of classical epidemiology 
and the social sciences. The statistical tech- 
nique, for want of a short and simple term, 
might be called “social biostatistics,” to which 
family-oriented vital statistics would contribute 
a share of the basic data. 

A final quotation from Richardson is appro- 
priate (29c) : 

“. . . we may now consider how to develop a 
science of the family. The language in which 
this science will be expressed will not have the 
precision of mathematical analysis, unless on a 
statistical basis. Much of the material, as in 
many of the natural sciences and in psychology, 
will remain on a desci'iptive level. Nevertheless 
we may hope to develop an understanding of the 
family unit, which will help us to predict the 
future course of events.” 
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Although some health departments have 
worked vigorously to improve marriage and 
divorce reporting, the system on a nationwide 
basis is relatively primitive and compares unfa- 
vorably with that of most other countries of the 
western world. 

No data at all are collected from a substantial 
number of registration areas in this country; 
marriage and divorce numbers and rates must 
therefore be estimated. One of the potential 
sources of error in these estimates is that in 
many areas marriage licenses are reported, but 
marriages are not; the proportion of unused 
licenses is a fluctuating variable. To take ad- 
vantage of State differences in legal require- 
ments for marriage and divorce, large numbers 
of people cross State lines ; since reports do not 
distinguish between temporary and actual resi- 
dence, the true marriage and divorce rates for 
any State’s residents cannot be determined. 

Because certificate information varies from 
State to State, national cross tabulations cover 
from 5 to 29 States, depending on the items in- 
cluded in the table. The number of States cov- 
ered in tables of marriage and divorce charac- 
teristics varies not only from table to table but 
sometimes from year to year, making trend 
comparisons difficult and area comparisons all 
but impossible. This appraisal ignores the his- 
torical difficulties and the real progress that has 
been made (30, 31), but discussion of these 
points is outside the scope of this paper. 

In thinking of the potential use of marriage 
and divorce data as components of family sta- 
tistics, we should not confine ourselves to the 
existing fragments, which obviously can have 
only limited application at present, but instead 
we should think of what kinds of data might 
be acquired and applied. 

The National Office of Vital Statistics and 
the American Association of Registration Exec- 
utives have submitted a proposal to the Asso- 
ciation of State and Territorial Health Officers 
for the establishment of a marriage registration 
area to be followed by the establishment of a 
divorce and annulment registration area. 

The reasonable criteria for the admission of 
States to the marriage registration area which 
were developed by the Public Health Confer- 
ence on Records and Statistics (32) will permit 
the inclusion of about 26 States at the outset. 


The objective is the collection of a uniform body 
of data, consistent for all States in the initial 
area and eventually for tire entire Nation, that 
will maximize the value of the statistics obtain- 
able from items reported on marriage and di- 
vorce records. 

But if all this were achieved, the present cer- 
tificates alone could provide only a fraction of 
the family data needed. Although the present 
certificate data are indispensable as a base, there 
is much more information to be acquired. 

How do we go about exploring the potentials 
in family statistics ? The question has special 
application to the organizations directly con- 
cerned with vital and health records and sta- 
tistics: the statistics section of the American 
Public Health Association, the American Asso- 
ciation of Registration Executives, and the 
Public Health Conference on Records and Sta- 
tistics. The initiative should come from vital 
statistics and records people because they are in 
the best position to know the possibilities and 
the limitations of vital records as a source of 
family data. 

Each of us concerned with records on indi- 
viduals should search for additional items for 
cross tabulation that would enable us to connect 
individuals as family members and to connect 
marriages, births, deaths, and divorces of these 
individuals as related events occurring in fami- 
lies with particular characteristics. 

To serve the statistical needs of public 
health, it is time we broadened our concepts to 
include statistics on the family as a unit as well 
as on the individual. None of us at this stage 
can be expected to come up with immediate, 
definitive answers on tire specific content of vital 
certificates, on appropriate technical methods 
and mechanisms, on the total scope of bench- 
mark family statistics, or on any particular of- 
fice’s proper share of the collection of these data. 
It will take considerable work and discussion 
within our organizations to formulate even the 
first actual steps, but here are some specific lines 
that seem to be worth exploring. 

1. From a family-oriented viewpoint, what 
can be done to improve the systematic data co - 
lection from birth, death, marriage, an 1 
vorce records? In reexamining the start ar 
record forms, especially in connection wit i 
future revisions, what statistical elemen re 
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Last April, the 16th Eastern States Health 
Education Conference at the New York Acad- 
emy of Medicine dealt with the family as a 
“focal point in health education.” But the 
main emphasis was on the family as a focal 
plane for health practice, as a basic ingredient 
of the social process. The program talks and 
lively discussions were sparked by questions 
and comments from the floor, as the audience 
discovered new resources and unsuspected 
peaks and valleys on what had been thought to 
be familiar terrain. 

The full text of tire papers offered is to be 
published by the academy, under editorship of 
Dr. Iago Galdston, secretary of the Committee 
on Medical Information. Dr. Galdston also is 
secretary to tire conference committee, headed 


by Dr. Herbert B. Wilcox, chairman. He will 
welcome inquiries or suggestions with respect 
to this conference or future ones. The address 
is 2 East 103d Street, New York, N. Y. 

Public Health Reports is publishing briefs 
intended to touch upon a few of the salient 
issues suggested by the speakers. This treat- 
ment necessarily omits essential background 
discussion and illuminating details. The 
charts which appear in this conference report 
were among those given the delegates in the 
statistical survey prepared by Edward A. 
Lew. 

A paper by Dunn and Gilbert discussing 
the need for improving family statistics for 
public health applications precedes this sec- 
tion (pp. 1002-1010). 
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of the family as a unit. And about the same 
time, family welfare agencies, once absorbed in 
relieving cold, hunger, and the need for clothes 
and shelter, began to broaden their services. 

Dogmatic Opinion to Objectivity 

During the early days, each piece of educa- 
tional literature contained a heavy dose of mor- 
alizing based on Victorian ideals. Shortly after 
the end of World War I came the fault-finding 
and finger-shaking approach which tended to 
favor the child-centered home and to find fault 
with the parents. Articles in slick-paper maga- 
zines carried such titles as “1, 2, 3 for Better 
Parenthood” or “Temper Tantrums? You’re 
at Fault!” 

In recent years, research has produced a 
greater degree of objectivity, and it has chal- 
lenged many of the earlier assertions. For 
example : 

1. Three studies refute the notion that fathers 
are of diminishing functional importance in the 
personality development of American children. 

2. Three studies fail to support the idea that 
interfaith marriages are less likely to be happy 
than marriages of those of the same faith. 

3. Conflicting findings in dozens of investiga- 
tions challenge the idea that personality devel- 
opment is adversely affected if a child is an only 
child. 

Another trend apparent in the family life 
education movement is that from personal or 
neighborhood concern to professional concern 
supported by charitable foundations and uni- 
versities and to public concern backed by Fed- 
eral, State, and local funds. Interest was first 
exhibited by groups of parents who wanted to 
learn how to rear their children. Early support 
for research came from foundations and was 
carried out at universities. Family life courses 
were first introduced in colleges. 

Opportunities Unlimited 

Health agencies have countless opportunities 
to participate in the movement for generalized 
family life education. Many aspects of the pre- 
vention and control of disease and the promo- 
tion of health can be approached effectively 
through the family framework. Nutrition, for 


example, is more than vitamins and proteins or 
calorie charts. It is the food customs of fam- 
ilies that help give a larger purpose and mean- 
ing to mealtimes. Cancel 1 is more than a ques- 
tion of early symptoms and the search for a 
cure. It is the adjustment of a family to a 
crisis, a test of its stability. 


Changing Family Profile 

The profile of the American family 
has changed markedly in the past 15 
years. 

More persons than ever before live 
in families. Americans are marrying earlier 
in life. The level of births continues to set 
new high records each year. And family size 
shows an upward trend. 

Living in families are 94 percent of the popu- 
lation, with an average of 3 y 3 persons per 
household. 

The number of families has increased 28 per- 
cent, from 32,166,000 in 1940 to 41,202,000 in 
1954, or almost one-fourth more rapidly than 
the total population (table 1). 

Husband-wife families bare accounted for al- 
most the entire increase. The number of mar- 
ried couples in 1954 exceeded 37,300,000. And 
all but about 1.5 million had their own house- 
holds, reflecting a considerable decrease in 
doubled-up families prevalent during the Avar 
years. 

It is significant that married couples repre- 
sent 7 out of every 8 families Avith their oavii 
households. Of the other than husband-wife 
families, approximately 3 out of 4 are headed 
by a woman, denoting mainly that there are 
many more AvidoAvs than AvidoAvers and that 
many husbands are serving in the armed forces 
or are away from home for other reasons. 

The marriage rate, which spurted to an all- 


By Eduard A. Lew, actuary and statistician of the 
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Evolution of the Character 
Of Family Life Education 


t-j \ In a book published in 1S81, “Gems 
\ of Knowledge,” Dr. Paul Barrington 
r wrote that women have as much right 

*T Z~j as men to choose a life companion. 

This — and other statements in a similar vein — 
contrasted sharply with the Victorian view of 
women as chattel and the family as an insti- 
tution for the pleasure and comfort of men. A 
new point of view was emerging — a point of 
view that recognized the need for study of the 
family and its members and the values of edu- 
cation for personal and familial living. What 
has happened since Dr. Barrington’s day may 
be traced in the accompanying list of significant 
events. 

In the beginning, organized interest was cen- 
tered on some particular member of the family 
or some special aspect of family living: chil- 
dren, mothers, or sex, for example. No thought 
was given to the family as a whole. During 
the 1920’s and most of the 1930’s, the focus was 
on children and how they could be taught habits 
and how best to discipline them. Family 
relationships were reduced virtually to a set of 
rules. 

The 1920’s saw the beginning of courses in 
family living in colleges, but what gave gen- 
eralized family life education one of its biggest 
boosts was the change in the concept of educa- 
tion itself. High school was recognized as the 
privilege of everyone and therefore a key place 
for education for marriage and family life. 

Originally, family life courses in high schools 
concentrated on generalizations about the fam- 
ily, but the youngsters were not content with 
this. They wanted their questions answered, 
questions about sibling rivalry (though they 
wouldn’t use those words), petting, or going 


By Wallace C. Fulton, M.P.H. public health asso- 
ciate, bureau of public health, medical department. 
Equitable Life Assurance Society, Neiv York City. 


steady. Thus, the discussion technique in fam- 
ily life courses evolved, and with it, the need for 
teachers trained in the subject. 

Concurrently, parents, too, sought to find an- 
swers to family issues. General interest in the 
family court concept in the late 1930’s showed 
that the legal profession was beginning to think 


Significant Events 

1877. Family service agency established in 
Bufialo in recognition of the need for casework 
services for the whole family. 

1888. Child Study Association of America 
founded in New York by a group of parents who 
wanted information on how to bring up their 
children ; Association for Child Study and Par- 
ent Education organized in Chicago by a group 
specifically interested in child psychology. 

1896. National Congress of Parents and 
Teachers founded for the study of the child at 
home and at school. 

1911. Family Welfare Association of Amer- 
ica organized to bring together persons and 
agencies engaged in family casework. 

1914. Family court established in Hamil- 
ton County, Ohio, - American Social Hygiene 
Association founded to promote “those condi- 
tions of living, environment and personal con- 
duct which best protect the family as a social 
institution,” with emphasis on suppression of 
prostitution and reduction of venereal diseases. 

1918. Federal funds made available to the 
States for venereal disease control and educa- 
tion. 

1922. Fedei'al funds made available to the 
States for maternal and child health programs. 

1 925. Marriage preparation and family liv- 
ing: courses introduced at the University of 

© 

North Carolina. 

1938. National Council on Family Rela- 
tions organized to provide a meeting ground 
for all who share in helping the family solve its 
problems. 

1951. American Social Hygiene Associa- 
tion began expanded programs in education for 
family life; projects aimed at teacher prepara- 
tion for family life education courses started 
soon thereafter. 


1012 


Public Hcallh KeporLs 



20-21 are now married, or have been, compared 
with only 28 percent in 1940. At ages 25-29, 
the proportion now is 72 percent compared with 
64 percent in 1940. 

The median age of men at first marriage is 
only about 23 and that of women barely 20. 

A study recently made by the National Office 
of Vital Statistics of the Public Health Service 
points out that 1 in 3 couples marry on a “shoe- 
string,” with, an income of less than $60 a week. 

Currently, about 11,800,000 married women, 
29 percent of the total, are in the labor force. 
While it has long been customary for young 
wives to work until the baby came, recently 
more and more of them are returning to the 
labor market as the children grow up. Thus, 
about a third of all wives at ages 35-54 now 
work outside the home ; for the younger women 
the proportion is about one-fourth. The fact 
that 2 out of 3 married women live in urban 
areas enables them to take advantage of employ- 
ment opportunities. 

The Baby Boom 

Even more remarkable than the recent in- 
crease in the married population has been the 
continuing boom in babies. Since the close of 
World War II, births have averaged 3,800,000 
annually, with each of the past 5 years suc- 


cessively establishing new high records. Al- 
most 4,100,000 babies were born in 1955, the 
equivalent of a rate of 24.9 per 1,000 population. 

Accounting in part for the unprecedented 
number of babies bom in recent years is an al- 
most uninteiTupted rise in fertility from its 
low level in the 1930’s. In each of the postwar 
years, about 1 out of every 6 married women 
under age 45 bore a child, whereas in the mid- 
1030’s the proportion was only 1 in 8. 

The rate for fii'st births began to climb im- 
mediately after 1933 and spurted sharply in 
1941 and 1942. Demobilization bi-ought an even 
greater jump in the birth rate of first babies 
in 1946 and 1947. 

The upward trend in the birth rate of second 
and third babies since the beginning of World 
War II has raised such birth rates to consider- 
ably higher levels than those prevailing in the 
1920’s. Since about 1951 there has also been 
a definite I'ise in the birth rate of fourth and 
fifth children. This trend certainly presages 
a return to modei-ate-sized families, but it is not 
likely that families will become as large as those 
50 years ago. 

The high birth rates of the past decade are, 
of course, reflected in the proportion of families 
with dependent children, particularly among 
the younger married couples. A large propor- 
tion of families have a child within 5 years 


Table 2. Percent ever married according to age, by sex, United States, 1890 to 1955 


Age group, years 

1890 

1900 

1910 

1920 

1930 

1940 

1950 

1955 


Males 

14-19... 

0. 4 


1. 0 

1. 8 

1. 5 

1. 5 

2. 9 

2. 9 

20-24... 

19. 1 

22. 1 

24. 5 

29. 0 

28. 8 

27. S 

41. 0 

51. 2 

25-29. 

53. 9 

54. 0 

57. 0 


63. 1 

64. 0 

76. 2 

71. 9 

30-34 

73. 3 

72. 2 

73. 7 

75. 7 

78. 7 

79. 3 

86. S 

85. 1 

35-44 

84. 5 

82. 9 

83. 1 

83. 7 

85. 6 

86. 0 

90. 4 

91. 1 

X5-54 

90. 7 

89. 6 

88. 7 

87. 8 

88. 5 

88. 9 

91. 5 

91. 5 


Females 

14-19 

8. 0 

9. 4 

9. 7 

10. 8 

10. 9 

10. 0 

14.4 

14. 2 

20-24 

48. 1 

48. 3 

51. 4 

54. 3 

53. 7 

52. 8 

67. 7 

70. 9 

2ti-29 „ 

74. 6 

72. 4 

74. 9 

76. 9 

78. 2 

77. 2 

86. 7 

88. 4 

30—34 

84. 8 

83. 3 

83. 7 

85. 0 

86. 7 

85. 3 

90. 7 

92. 9 

3 5-44 _ _ 

90. 1 

88. 8 

88. 5 

SS. 6 

89. 9 

S9. 6 

91. 7 

93. 1 

45—54 

92. 8 

92. 1 

91. 3 

90. 3 

90. S 

91. 3 

92. 2 

93. 2 


Source: Bureau of the Census. 
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Table 1. Family units in the United States, 1940 and 1954 1 
(numbers in thousands) 


Type of unit 

Total 

Own 

Type of family 

household 

Husband- 

wife 

Other male 
head 

Female 

head 


Units, 1940 

Families __ 

32, 166 


26, 971 
26, 571 
1, 546 
400 


3,616 
3,410 
460 
206 
4, 477 
1,859 
2, 6lS 

Primary.- 


1, 579 
1, 510 

2 56 
69 
4, S00 
1, 599 

2 3, 201 

Subfamily . 

2,062 

675 

9 277 


Secondary. 


Unrelated individuals . . 


Primary ..... 

3;45S 
5, 819 

3, 458 


Secondary ..... 


All types.. ._ 

34, 949 

2S, 517 






Units, 1954 

Families . 

41, 202 
40, 961 

2, 107 
241 


36, 041 
35, 8 75 
1,305 
166 

1, 336 
1,326 
98 
10 

3,825 

3,760 

704 

Primary .. 

40, 961 

Subfamily 

Secondary. __ 


Unrelated individuals 

9, 700 


4,075 

1, 904 

2, 171 

5,625 

4,028 

1, 597 

Primary. .. 

5, 932 
3,768 

5, 932 


Secondary- _ 


All types. . .. .. 

46, 893 

37, 346 






Individuals in units, 1954 

Families - 

147, 953 
147, 248 

2 5, 920 
705 


2 131, 784 
(’) 

( 3 ) 

2 4, 125 
0) 

0) 

( 3 ) „ 

4, 075 

1, 904 

2 12, 044 
( 3 ) 

Primary 

147, 248 

Subfamily - . .. 

(’) 



0) 

P) 


9, 700 


5,625 


5, 932 

3, 76S 
157, 653 

5, 932 


4, 02S 



2, 171 

1, 597 

All types 1 

153, ISO 

131, 784 

S, 200 

17, 669 


1 Excludes inmates of institutions; 195-1 also excludes all but 822,000 members of the armed services. 
- Estimated by the Statistical Bureau, Metropolitan Life Insurance Co. 

3 Not available. 


Source: Bureau of the Census. ... . _ 

Definitions: Family — group of two or more persons related by blood, marriage, or adoption residing togeu . 
Primary family — embraces all the persons related to and including the head of the household, Secondary 
head of household is not related to the family sharing his dwelling, such as a group of roomers or resident emp i ■ 
Subfamily — a married couple with or without children, or one parent with one or more children under 1 j • ’ 
living in a household and related to, but not including, the head of the household or Ins wife. 


time high of 16.2 per 1,000 population in 1946 
upon demobilization, has since been declining. 
In 1955 the rate was 9.3 per 1,000. It is not ex- 
pected that the number of marriages will vary 
greatly for several years to come. After the 
early 1960's, however, there should be a marked 
upsurge when the large number of babies born 
during the war and postwar years begin to 
reach marriageable age. 


Early Marriages 

The trend toward early marriage is equally 
marked for both men and women. In 1955 more 
than 14 percent of all girls at ages 14-19 had 
been married compared with only 10 peiccnt ui 
1940. At ages 20-24 the corresponding propor- 
tions for women were 71 percent in 1955 an 
53 percent in 1940 (table 2) . 

Slightly more than half of the men at ages 
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Table 4. Widows in Ihe United States, 1930 
and 1955 


Age (in years') 

1930 (1,731,37-4) 

1955 (7,595,000) 

Percent 
of all 
widows 

Percent 
of all 
women 

Percent 
of all 
widows 

Percent 
of all 
women 

14-44 

IS, 3 

t 

2,9 

7. G 

1.6 

45-54... 

18. 5 

14. 0 

13. 5 

10. S 

55-64 

23. 7 

27. S 

24. 9 

25. 0 

65-74.... 

23. 9 

49.0 

30. G 

46. 5 

75 and over 

15. G 

73. 9 

23. 4 

70. D 


Source: Bureau of the Census. 


postponed to the older ages, it remains neverthe- 
less an important social and economic problem. 
About 1 woman in every 2 who now becomes a 
widow before age 60 has 20 or more years of life 
ahead of her. Nine out of every ten widows 
live either in their own homes or with relatives. 
Of the remainder, about one-half live as lodgers 
or as resident employees; one-fourth live in 
hotels or similar places, and an equal number in 
homes for the aged or other institutions. Many 
widows past the prime of life are in the labor 
force. 


Psychological Dynamics 
Of the Familial Organism 


,p ' \ A new prototype of the American 
family is emerging from the steadily 
• a changing patterns of family organi- 

zation. 

There is the changed position of women in 
society, their new role in industry, their achieve- 
ment of equal rights with men, their sexual 
awakening and emancipation. Also there is the 
removal of the working father from the home, 


By Nathan If. Ackerman , M.D., associate clinical 
professor of psychiatry, Columbia University. 


the mother’s expanded domination of home and 
children — the whole tradition of “momism.” 
With all this has come an inevitable shift in the 
relations of men and women, and in child-rear- 
ing attitudes. The homestead has been stripped 
of the traditional functions of work, religious 
worship, schooling of the children, and care of 
the sick and aged. 

The values of self -selection of mate, of com- 
patibility in marital relationships, and of child- 
centered family life are accentuated. But the 
increased freedom, while promoting greater cre- 
ativeness, also induces confusion and turmoil in 
family roles. What a man expects of a wife 
and what a wife expects of a husband has be- 
come complicated by a multiplicity of needs, 
many of which are contradictory in nature. 

Unit of Diagnosis — the Family 

Many persons and many families feel inse- 
cure, confused, and isolated in their community 
position. They perceive these rapidly changing 
social patterns as menacing and as a withdrawal 
of support. Young parents, separating them- 
selves from the older generation but failing to 
find a substitute in the wider community, feel 
alone and adrift. They undergo personal tor- 
ment in searching out an appropriate path. 
Their torment intensifies the strain in family 
relations and imposes an additional burden on 
the family’s inner life. The family then tries 
to compensate to an exaggerated degree for the 
individual’s lack of security in the wider com- 
munity by providing a protective barricade 
against what often seems to he a cold, harsh 
outside world. 

The experience of the modern family under- 
scores the fact that accurate psychiatric evalua- 
tion and effective treatment of individual 
patients is simply not possible unless the dis- 
turbances of these individuals are defined in the 
context of their emotional position in their 
family. The family is the unit of growth and 
experience, and therefore the unit of health and 
illness. There must be a shift of interest from 
the individual as the unit of diagnosis and 
therapy to the family group as the unit of 
diagnosis, therapy, and prevention. 

Clinically, the first person to seek psychiatric 
help may prove to be either the most or the least 
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Table 3. Child dependents among married cou- 
ples according to age of husband. United 
States, 1940, 1950, 1953 


Age of husband 
(in years) 

Percent with one or 
more own children 
under 18 years 

Own children 
under IS years 
per married 
couple with 
children 


1940 

1950 

1953 

1950 

1953 

14 and over 

58. 1 

54. 0 

55. 7 

2. 07 

2. 15 

1-1-24 

49. 4 

56. 1 

61. 2 

1. 41 

1. 57 

25-34 

69. 2 

76. 4 

80. 0 

1. 94 

2. 13 

35-44 

70.2 

77.5 

79. 4 

2. 40 

2. 41 

45-51 

55-64 

59.3 
34. 8 

49. 2 
19. 5 

}37.0 

2. 03 

1. 77 

} 1.98 

65 and over 

17. 1 

5.1 

4. 6 

1. 61 

I. 70 


Source: Bureau of the Census. 


of marriage. The average number of children 
per family has also increased appreciably where 
fathers are under 35 years of age (table 3) . 

Children under 18 years of age now number 
nearly 57 million, an increase of 15 million in 
the 11 years since the end of World War II. 
This increase has broken all previous records 
and is greater, in fact, than the gain in the pre- 
ceding half century. 

The total number of children is expected to 
continue to climb, and by 1965 it is estimated 
that there may be upward of 65 million children 


under 18 years in the United States. This 
would mean a somewhat larger average family 
than we have now. 

Currently, close to 8 million children under 
18, almost one-seventh of the total, live with 
only one parent or with neither, mainly because 
of family disruptions through death, divorce, or 
separation. Of these, almost three-fifths live 
with their mother, about one-tenth with then- 
father, and the remainder under a variety of 
other arrangements, mainly other relatives. 

The problem of orphanhood lias been dimin- 
ishing, but about 1 percent of the children under 
5 years, 9 percent at ages 10-14, and 14 percent 
of those at ages 15-17 are orphaned. 

Widowhood 

Even though the number of widows in the 
population has been mounting rapidly, the pro- 
portion of women who are widows has been de- 
creasing at every period of life. This is mainly 
the result of the decline in mortality. 

Of the 7,600,000 widows, more than half are 
65 years of age or older; two-fifths are in the 
age range 45-64, and less than one-tenth are 
under 45. Many of the widows in the younger 
age brackets have dependent children in their 
care (table 4). 

Although widowhood has been increasingly 


Births per 1,000 married women aged 15—44 years, by order of birth, 
United 5tates, 1920-54. 
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The interrelations of individual behavior and 
family relationships need to bo scrutinized in 
three dimensions: the group dynamics of the 
family; the dynamic processes of emotional in- 
tegration of the individual into his family role ; 
and the internal organization of individual per- 
sonality and its historical development. The 
phenomena of family role constitute the bridge 
between the internal processes of personality 
and the group pattern of the family. 

Purposes Served by Family 

The family serves biological continuity by 
providing a socially supported group pattern 
for the sexual union of man and woman and a 
quality of parental partnership essential to the 
care of the young. The family is literally the 
cradle for the infant’s tender mind as well as 
his body. Concretely the purposes served by 
the family are : 

To provide food, shelter, and other material 
necessities which sustain life and protect it from 
external dangers ; to form a matrix for the affec- 
tional bond of family relationships ; to give op- 
portunity to evolve a personal identity, tied to 
family identity, which supplies psychic integ- 
rity and strength for meeting new experiences ; 
to set the pattern of sexual roles, preparing the 
way for sexual maturation and fulfillment ; to 
establish social and ethical standards for social 
roles and acceptance of social responsibility ; 
to cultivate learning and support individual 
creativity and initiative. 

One important feature of family identity is 
its stability, its internal capacity for self-regu- 
lation and for restoration of a state of balance 
following an upset. There are at least two 
kinds of stability. One is characterized by re- 
silience and capacity for accommodation to 
change and the other is marked by a rigidity 
toward change. In the meeting of new prob- 
lems and crises, some families are weakened and 
others grow in solidity and emotional strength. 
Some families grow and learn from experience ; 
others seem unable to do so because they are too 
inflexible and tend to disintegrate. 

Families differ in their capacity to restore 
emotional balance. If this balance is not re- 
stored after disturbance, the inevitable conse- 
quence is a breakdown in emotional communica- 


tion and empathy, increasing alienation in 
family ties, and confusion and impairment of 
family identity. 

The interrelations of marital and parental 
identity and individual identity are delicately 
balanced. In a healthy family, out of the 
fusion comes a richer, stronger individual iden- 
tity. The differentiation of the separate self 
is as important as is the basic family unity. 
The quality of difference in a family member 
need not be felt as a threat, any more than sex 
difference is a threat. Instead it should be wel- 
comed as proof of the complementation of the 
self, the opportunity for new learning and 
greater fulfillment. 

Mental health cannot be conceived in “all or 
none” terms. In emotional terms, people are 
neither wholly sick nor wholly well. Since 
mental health is largely a function of social 
processes, the more suitable test is the individ- 
ual’s integration into his group, rather than his 
personality structure defined in abstract terms. 
Surely mental health signifies the absence of 
mental illness, but it is much more than this. 
It implies confidence, courage in facing new 
experience, the capacity to grow, to learn, to 
live fully, to love and to share with others the 
adventure of life— -in other words, a concern for 
the common good. 


Family Health Maintenance 

Social agencies have known for 
,> years that they must reach families 
before social and emotional disorders 
iilLl.'i/ become fixed. The broken home, the 
vanished parent, the child in custody, all under- 
line the fact that agency jobs are salvage jobs. 
Trends in medicine have coincided with trends 
in social welfare, and there has been a growing 
awareness of the interplay of social factors and 


By George A. Silver, M.D., chief, division, of social 
medicine, Montefiore Hospital, Bronx, N. T. 
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sick member of the family. In evaluating the 
primary patient, it is important to trace the 
lines of significant involvement with other fam- 
ily members and to judge the illness as a reflec- 
tion of the level of the family’s emotional 
functioning. It is important, too, to discern 
in the arena of family life where lies the most 
critical focus of conflict and anxiety, to deter- 
mine whether the core of the disturbance rests 
in the illness of one member or in the conflict 
of a particular family pair. Or does the con- 
flict pervade all family relationships? In tins 
sense, the behavior of one member may be inter- 
preted as a symptomatic reflection of the emo- 
tional distortion of the entire family. 

Basic Principles of Diagnosis 

A system of family diagnosis calls for the 
evaluation of the group patterns of the family, 
the personality dispositions of each member, 
and methods of correlating individual experi- 
ence and group interaction. Three empirically 
documented principles are relevant toward 
evolving such a system. 

1. Abnormal behavior in adult persons is 
significantly rooted in the experience of child- 
hood integration into a particular family, but 
continues to be molded by current family 
experience. 


2. The diagnostic evaluation and therapy of 
emotional disturbance in a child, viewed as an 
individual apart from his family environment, 
is impossible. The proper unit for study and 
treatment is the child seen as part of the family, 
the family as part of the cliild. 

3. Personality disorder and disturbances in 
social adaptation of adult persons may be better 
understood if examined not in isolation but as 
a dynamic changing pattern influenced continu- 
ously by the reciprocal effects of family inter- 
action. Deviant behavior is thus seen not 
merely as a projection of fixed intrapersonality 
distortion but also as a functional expression of 
emotional interplay in significant personal re- 
lationships. The way in which the person per- 
ceives the image of others influences his image 
of self and vice versa. This two-way process 
continuously molds feeling, attitudes, and 
action. 

Personality, born and bred in the social mat- 
rix of the family, and family and culture may 
be regarded as behavior systems existing at dif- 
ferent levels of experience, each interdependent 
although interpenetrating parts of a whole 
which change and shift over time. Stability 
within the person and stability in the relations 
of persons and environment are mutually con- 
tingent, and the life and growth of the individ- 
ual are inconceivable except within the group. 


Number of widows in the United States, 1900—1953, and forecast for 1960. 
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Whether physical or emotional, preventive or 
therapeutic, individual conferences, group dis- 
cussions, or consultations with parents about 
themselves or their children, action requires the 
resources of the entire team. 

One important function of the health team 
is the service it can give in emotional upsets. 
However, a consulting psychiatrist orients and 
supervises the team members, inculcating psy- 
chiatric attitudes, information, and some tech- 
niques. He helps the team members to use the 
new skill to improve their own functioning and 
to add a new dimension of help to the patient. 

The consulting psychiatrist does not actually 
perform services for patients. In weekly con- 
ferences with the team members he oilers gen- 
eral information on psychodynamics, on pat- 
terns of behavior, and perhaps on a specific case 
or family. His social usefulness is enhanced 
many times by this means, and it may be that 
only through such organized service as a health 
team with a consultant psychiatrist will it be 
possible to bring the mental health approach 
into the medical care system. 

Basic Hypotheses 

Definitions of such terms as “health,” “anxi- 
ety,” “help,” “guidance,” and “support” were 
agreed upon early in the demonstration. 

“Health” was defined as “harmonious func- 
tioning” in various facets of living. Emotional 
health is intimately tied to family relationships. 
Parents represent a profound influence in the 
health, or harmonious functioning, of the child 
and, consequently, of the adult since, as stated 
by Bowlby, “the form our family relationships 
take when we are grown up are, to a high degree, 
dependent on the form they took in our early 
years, and the very first relationship we make — 
that with our mothers — is the most important 
of all.” The causes of failure in marriage often 
he in family stress in the previous generation. 
Realization of this cyclical quality of emotional 
disturbance led us to concentrate health pro- 
motion efforts on providing parents with some 
knowledge and understanding of defects in their 
marital relationships, not to assess damages 
against them or their children. 

In the early part of the study, more than half 
of the reports of doctors and social workers 


noted “anxiety” among family members. The 
term needs clarification. Anxiety as a response 
is useful and necessary, provided it is not more 
than the stimulus warrants. Our concern is 
with types of anxiety in which the response is 
disproportionate to the stimulus and inter- 
feres with an individual’s effective functioning 
in all areas of living. 

This concern for emotional disturbances is 
within the family setting, and it is within the 
family setting that maximum effort should be 
concentrated. However, stresses such as low 
income, prejudice and segregation, and national 
and international political tension must also be 
weighed and considered in evaluating help for 
the family. 

The demonstration is concerned with giving 
“help, guidance, and support” in physical as 
well as in emotional stability and growth. In- 
jections and vaccinations are given against con- 
tagious disease. The public health nurse 
attempts to provide the latest information on 
nutrition, particularly to pregnant women. 
Poor or inadequate housing is dealt with as 
constructively as possible. 

Health Education 

A variety of personal and group educational 
approaches are used in maintaining family 
health. These include conferences, literature, 
informal discussions, and group discussions. 
Family conferences, in which parents meet the 
whole health team, are valuable. After the 
initial study and evaluation of each family are 
completed, a schedule or plan for health super- 
vision is discussed in conference between the 
family and the health team. The knowledge 
that this group of professional people is con- 
cerned and interested and is offering sugges- 
tions is very gratifying to the family. 

Although attendance at group meetings was 
not large, the health team was gratified to be 
able to reach even a small proportion of the 
study families. Some of the reasons suggested 
for the small attendance are competing enter- 
tainment and the accessibility and perhaps 
repetitiousness of educational forums in schools, 
churches, and neighborhoods. Ease of access 
to individual conferences also may militate 
against attendance at group discussions. 
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disease. Molding the environment, health pro- 
motion, and prevention of social illness must be 
combined with treatment of all disease. 

The organization of medical care for the 
family must consider its needs, modern knowl- 
edge of prevention and treatment in both the 
physical and the socioemotional fields, and the 
cost — the cost of organizing health service and 
the cost of not organizing it. 

A research demonstration in health promo- 
tion and preventive medicine is being conducted 
at Montefiore Hospital under the joint auspices 
of the hospital, the Columbia University Col- 
lege of Physicians and Surgeons, the Commu- 
nity Service Society, and the Milbank Memorial 
Fund. 

Selected at random from the Montefiore medi- 
cal group of the Health Insurance Plan of 
Greater New York are 150 families and an equal 
number of matched controls. Advantages and 
disadvantages of participation in the study were 
discussed frankly with all participants because, 
while it was important to get as many families 
as possible to cooperate, it was equally im- 
portant that these families continue participa- 
tion to the end of the program. The controls 
responded to a long and time-consuming ques- 
tionnaire in approximately the same propor- 
tions as the study families participated in the 
demonstration. 

Evaluation 

The information collected from the families 
is to be used as baseline data. From this in- 
formation an evaluation schedule is filled out 
and a numerical score is given to each individ- 
ual in 11 different areas. At the end of the 
4-year study period, similar information sched- 
ules will be completed and evaluation forms will 
be filled in. From these, the study families can 
be compared with themselves and with each 
other as well as with the control families, who 
will have a final evaluation of the same order. 

No equally comprehensive initial evaluation 
was made of the control families. However, 
they have filled in a Cornell medical index and 
supplied housing and nutritional schedules. 
We have physical examination reports m their 
HIP charts, also. 


The Health Team 

In the demonstration, the health team is com- 
posed of a physician, a public health nurse, and 
a social worker. Medical care, preventive 
medicine, health education, health promotion 
and guidance, and psychiatric advice and some 
psychiatric help are the elements of the team’s 
functions. 

Medical consultants aid in diagnosis and 
treatment through the matrix of medical group 
practice. A social scientist consultant offers 
specialized skills in diagnostic and treatment 
methods appropriate to social factors, social 
disability, and social disorganization. A psy- 
chiatrist, a psychologist, and a health educator 
also serve as consultants. 

The decline in numbers of general prac- 
titioners and the increased medical knowledge, 
diagnostic and therapeutic equipment, and skill 
have necessitated a medical adviser who is closer 
and more accessible to the family than the spe- 
cialist. F ortunately, a link between doctor and 
patient is already in existence. Public health 
nursing and medical social work arose in re- 
sponse to such a need. With changing atti- 
tudes of physicians and loss of rapport between 
doctor and patient, public health nurses and 
social workers have been developing in skill and 
numbers. In the demonstration, the new, im- 
portant aspect of their roles is prevention — to 
reach into families before disaster strikes. 

The public health nurse herself shares in 
many areas of the doctor’s role that deal with 
preventive medicine in the areas of nutrition 
and health teaching. In the area of interper- 
sonal relationships, the social worker has be- 
come the professional practitioner, helping 
patients to understand their problems, provid- 
ing access to other agencies and sources of care, 
and “shoring up” the emotionally sick and the 
socially disabled. 

The health team can act as the family’s guide 
and adviser because it has information, author 
ity, and the confidence of the patient. Inter- 
nally, the team must operate with mutual con- 
fidence. The Montefiore team has no captain ; 
decisions reached in conference are icfeiied to 
the person with competence in a given area or 
to the person with whom the patient has tlie 
closest relationship. 
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bers of the family, and his role in and relations 
with the community itself. The need of reduc- 
ing the record to diagnostic and summary terms 
leads into the consideration of several general 
questions of instructional importance. One 
family's history illustrates two such questions : 
(a) the problem of selecting the initial steps 
and the frequently limited goals possible in aid- 
ing the restoration or promotion of family func- 
tioning and personal health and (Z>) the oppor- 
tunity of examining the family for identifica- 
tion of diseases which have a familial risk. 

The husband, an unskilled laborer, had been 
unemployed for a year. He had asthma and 
bronchitis, and official agencies were about to 
investigate the possibility that these conditions 
were sufficiently disabling to justify the trans- 
fer of financial support of the family from the 
category of home relief (for the fully employ- 
able) to that of aid to dependent children. He 
was found to be depressed, showed striking 
symptoms of self-devaluation, and Iris relations 
with his wife had deteriorated to the point of 
consideration of divorce. 

Although the wife had not handled the fam- 
ily funds when the husband was the provider, 
she had since taken over the handling of public 
assistance funds. She seemed competent as a 
mother, but her ability as a wife was more open 
to question. Perhaps childhood illness and ex- 
periences, or the lack of much of a childhood — 
she had worked in a factory from age 8 to 18 
years — may have qualified her ability to relate 
on a mature level. 

A problem such as the unemployment of the 
head of the family offers a series of choices in 
the attempt at solution. Determined agency 
activity in finding the husband a job might 
restore his status again as the main provider 
and head of the household. Referral of the 
wife to a family agency for a fuller understand- 
mg of her situation and of her attitudes toward 
her husband and even of her version of bis 
behavior might identify which adult member 
in the family is the better able to form a rela- 
tionship. Or the husband might be referred to 
a psychiatrist for an examination to determine 
whether his behavior is evidence of a psycho- 
logical disorder that may disqualify him for 
work or for certain kinds of work. 

The nature of the training and experience of 


health personnel may be the main determinants 
of the choice of one of these directions toward 
more healthful functioning. The physician, 
the social worker, and the public health nurse 
each select a different approach to this family’s 
problem. Further, there are times Avhen voca- 
tional advice may require inquiry into the health 
status of family members and understanding of 
family relationships. 

Family Disease and Familial Risk 

In the care of an individual or family a doc- 
tor’s concern must include attention to resist- 
ance and susceptibility to disease. Ideally, in a 
full appraisal and in anticipating susceptibility 
to disease, inquiry needs to be extended to all 
relatives, living and dead, to pregnancies un- 
fulfilled, and even to the yet unborn. Such a 
case study approach will provide students and 
teachers with data for a discussion of existing 
knowledge, or lack of knowledge, of the mech- 
anisms of disease as influenced by genetics and 
by environment. 

As a teaching device we may conceive “family 
disease” as multiple cases of a disease among 
relatives or single cases of disorders known to 
carry a “familial risk” to children. In the fam- 
ily mentioned previously there were two likely 
instances of disorders associated with familial 
risk to children. The mother had dextrocardia 
and 1 of the 5 children had epilepsy. Two ma- 
ternal aunts and the maternal grandmother had 
gallstones, but it is not known whether the 
mother had gallstones as well. She had eclamp- 
sia on one occasion and her mother had hyper- 
tension. Little of significance can usually be 
drawn from the history of more distant rela- 
tives. On the subject of disorders known to 
be common, there were nutritional deficiencies, 
and these were presumed to be due to the fam- 
ily’s marginal economic circumstances. 

The term “familial risk” denotes an empirical 
observation without the usual assumption of 
genetic etiology. Families share common en- 
vironments as well as common genes, and fami- 
lies in consecutive generations show some ten- 
dency to remain within the same cultural, re- 
ligious, and economic groups. In the family 
studied, two possible familial risks were pres- 
ent, epilepsy and dextrocardia. Because the 
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The Physician 
And the Family 
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The character of the .professional 
, relationships of a physician both 
r r _ t -■ with the families of his patients and 
with his associates in health educa- 
tion and family care will be affected directly by 
the kind of education he receives in medical 
school. Recently developed teaching projects 
designed to advance the practice of health edu- 
cation in family living are evidence of a trend 
toward educating the physician to understand 
the health of the patient in relation to the family 
environment. 

The origins and reasons for this movement are 
complex; their contributors, both individual 
and organizational, are many. In the past 
quarter of a century, the Association of Ameri- 
can Medical Colleges particularly has empha- 
sized the importance of appraisal of social and 
environmental factors in clinical teaching. The 
5-day teaching institute held in 1952 by the Con- 
ference of Professors of Preventive Medicine 
and the Association of American Medical Col- 
leges at Colorado Springs, Colo., gave consider- 
able impetus to the further expansion of com- 
prehensive medical care teaching demonstra- 
tions, with emphasis on home and ambulant 


care. 

Of interest is the extent to which departments 
of preventive medicine have a responsible role 
in this form of extramural teaching, the appear- 


ance of psychiatry in a consultative teaching 
function on behalf of other departments, and 
new administrative arrangements and purposes 
in the relations of clinical departments for the 
demonstration of medical care. The Cornell 
comprehensive care and teaching program and 


Boston University s domiciliary medical care 
program are good examples of the latter. 


The State University Project 

As a learning device and as a form of service, 
the value of simultaneous appraisal of all mem- 
bers of a household has been demonstrated in 
the Family Health Study Program of the State 
University of New York College of Medicine at 
New York City. This family medical and so- 
cial appraisal is the major project of a 1-month 
full-time clerkship in environmental medicine 
and community health carried on at the health 
department’s Red Hoolc-Gowanus District 
Health Center in Brooklyn, N. Y. Each senior 
medical student is assigned a family chosen for 
the program by the health center's community 
nursing service and as much of the study as 
possible is conducted within the f amity home 
in a series of frequent visits. 

Physicians, social workers, public health 
nurses, social scientists, and staff of community 
agencies serve as consultants to the student and 
evaluate his findings with him individually and 
in groups. The recommendations found most 
acceptable in the joint conferences are acted 
upon by the public health nurse in the further 
use of community agencies for continuing care. 

The totality, size, and concentrated time span 
of the family studies of this program differ 
notably from what is usual in family medical 
practice where the physician’s contact with a 
family is usually episodic and in response to a 
call for the care of the family member who is 
ill. In the State university study program all 
family members are equally the object of atten- 
tion in the same time period. Some of the ex- 
aminations performed go beyond those com- 
monly made by a practicing physician ; for ex- 
ample, after the student-family relationship has 
become stabilized, examination may be made of 
the home to discover hazards that might cause 
accidents. 


By Duncan W. Clark, M.D., professor and chairman, 
department of environmental medicine and com- 
munity health, College of Medicine, State University 
of New York, New York, N. Y. 


The Student’s Appraisal 

In making his report, the student appraises 
each member of the family at three levels, ac- 
cording to the individual’s personal health, the 
latter’s role in and relations with other mem- 
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family relationships. 


Family Disease and Familial Risk 

In the care of an individual or family a doc- 
tor’s concern must include attention to resist- 

relatives living and dead, to pregnancies un- 
fulfilled ’ and even to the yet unborn. Such a 
iulhlieu, nrovide students and 

of 

knowledge, or lack of knowledge, of the mec - 
‘“is ms of disease as influenced by genet, cs and 

device tve may eoneeive “family 

di e se‘ as mStiple cases of a disease among 

i 

teraal aunts and the maternal grandmother had 
"u f if iq not known wlictliGi trie 

SierTad gaUnes as well. She had eclamp- 
Ta on one occasion and her mother had hyper- 
tension. Little of significance can usually be 
drawn from tlie history of more distant rela- 
tives. On the subject of disorders known to 
be common, there were nutritional deficiencies, 
nncUhese were presumed to be due to the fam- 
ily’s marginal economic circumstances. _ _ 
^he term “familial risk” denotes an empirical 
observation without the usual assumption of 
genetic etiology. Families share common ^en- 
vironments as well as common genes, and fan 
lies in consecutive generations show some ten- 
dency to remain within the same cultural, ie- 
Sons, and economic groups. In the fa.mly 
studied, two possible familial risks weie pies 
ent, epilepsy and dextrocardia. Because the 
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parents in this family were cousins, the ques- 
tion was pertinent whether children as yet un- 
born to this marriage might be heir to dextro- 
cardia. However, since as many as five children 
had been born without this rare congenital de- 
fect there is little probability of a later child 
having the condition. 

Attitudes Affecting Counseling 

The possible role of personal and professional 
attitudes in counseling may be illustrated in a 
study of a family of four. The father had 
advanced pulmonary tuberculosis, one cliild had 
recently recovered from chorea, and’ the other 
child had had rheumatic fever for 2 years and 
had been in a special institution for tins disease. 
The mother had gone to work 6 months earlier, 
at the time of her husband’s hospitalization. 
There had been no untoward consequences to 
the children with the mother at work, but the 
question was raised speculatively in conference 
whether 1 she should have made this decision. 

The 16 medical students unanimously agreed 
that the mother should have gone to work. But 
medical students believe in hard work, and they 
have a strong pragmatic streak. After all, 
they seemed to say, the woman had been work- 
ing for 6 months with no serious consequences 
to herself or her children. 

The intended implication of the question was 
what response representatives of special fields 
might make to the question of the advisability 
of the mother’s employment, according to their 
professional knowledge and orientation. The 
following responses might have been made. 

A pediatrician might be primarily concerned 
with the fact that two young, recently convales- 
cent children were unattended on their return 
from school. 

A psychiatrist might feel that the wife’s pur- 
suit of woi-k, while relieving anxiety in her, 
could have an emasculating effect on the hus- 
band and could pressure him to a premature 
return to work. 

An anthropologist might say that it is tradi- 
tional for Puerto Bican women to work hard 
and that the mother’s employment was a deci- 
sion acceptable to both sexes of this ethnic 

group- 

An internist might feel that prevention of 


tuberculosis in the mother is the critical issue 
and that her undoubted recent exposure to the 
disease should weigh against her working, al- 
though his opinion might be based more on 
clinical prudence than on possession of the facts 
on the role of work. 


Education for Parenthood 




Modern education for parenthood 
centers around the family rather than 
the mother and her infant. Today’s 
classes for families expecting another 
child now include not only the father but the 
children, offer shared learning for the greatest 
sharing experiences in life, seek to expand the 
boundaries of family feeling, and foster an en- 
vironment conducive to psychic growth for par- 


ents and children. 

Apparently, the enthusiastic response to our 
classes at the Maternity Center in New York 
City and in other large centers of population 
coincides with a widespread desire for help- 
Our classes consistently attract more applicants 
than there are chairs available. Sometimes, 
young couples apply even before a child is 
expected. 

In part, we attribute the favorable response 
to the fact that young couples wish to be equal to 
parenthood. They feel a need to develop their 
inner resources. They wish to learn what 
changes to expect in their relationship to each 
other and in their pattern of living. 

Few youthful parents know what they should 
about human reproduction. Although the ma- 
jority in our classes have attended college, they 
have little real knowledge of how a baby is born. 
Confronted with the process of birth, they wish 
to understand rather than wonder. Those a c 
to assimilate medical knowledge seek tlie help 
of experts. But rather than imprecise answers, 


By Hazel Corbin, R.N., general director, Maternity 
Center Association, New York City. 
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they seek facts from which to make their own 
decisions. They are not willing to accept a 
passive role. This attitude is perhaps more 
crystallized in maternity care than in other 
medical services. 

Only 25 years ago, emotional security was a 
concept limited to psychiatrists and other pro- 
fessional workers. Tire parents of today, con- 
scious of their own personality disturbances, try 
to create a good emotional climate for their chil- 
dren. They are irrevocably committed to the 
momentous adventure of parenthood, and they 
are unsure of their ability to live it well. They 
need not only to learn the elements of bathing 
and diapering an infant. They need help also in 
understanding their own and the baby’s behav- 
ior. They wish to avoid the mistakes they feel 
their parents made unwittingly. 

Unlike their parents, who often felt they had 
to possess a house and car before they could 
afford babies, today’s young people base their 
security on the family and its social value rather 
than on material things. Whatever adds social 
value to the family strengthens their sense of 
security. Since formal education is an impor- 
tant symbol of ego value in our culture, the 
undervalued role of parent gains in prestige 
when it is approached by the educational route. 

Individual Goals and Aspirations 

Education for parenthood should help the 
mature individual to derive the utmost satis- 
faction from the experience and to share that 
satisfaction with others in the family. It 
should help the personality to mature in pro- 
portion to the complex responsibilities of 
parenthood. For the unborn child, it should 
prepare a suitable home. 

Education for parents should emphasize the 
primacy of the home since the disruption of 
family life is at the root of much unhappiness. 
It should encourage a broad conception of the 
family unit to provide the child with oppor- 
tunities for effective relationships and for learn- 
mg to live with others. It should provide 
learning of permanent value so that parents 
continue to build for happy, healthful living 
long after they have forgotton the details 
learned in classes for parenthood. 

To be effective, health education must be ac- 


ceptable to people. It is important therefore to 
help the individuals in the group work out their 
own methods of achieving what they desire. 
Although a core of pertinent information 
should be given, it is not desirable to insist on a 
particular pattern of performance or care. 
Effective education keeps in mind that individ- 
uals and groups are unique in goals, aspirations, 
and working methods. 

By keeping the class small and having it 
meet over a fairly long period of time, it is pos- 
sible to practice permissiveness, both in the 
teaching pattern and in the conduct of discus- 
sion. Young people are accustomed to frank 
talk, with each other and their friends. They 
are most receptive when the classroom discus- 
sion is at this level of freedom. As they be- 
come acquainted, the discussion grows in free- 
dom. This spontaneous talk provides the 
teacher with the key to unexpressed and 
unformulated feelings. 

Today’s parents want to know about fertility 
and infertility, the uses and dangers of anes- 
thesia and analgesia, the pros and cons of nat- 
ural childbirth and rooming-in, and the psycho- 
physical rationale of breast feeding. Many 
want movies of an actual birth. 

A good educational program gives them the 
best available information on which to base 
their choices. The nature of the child, even 
before birth, is emphasized throughout so that 
parents are prepared to receive a baby as an 
individual personality and not merely as their 
creature, however loved, to be reared in the 
pattern of their personalities and wishes. 

Often parents are far ahead of professional 
workers in their ideas of what they should 
learn. In controversial areas, it is wise to ex- 
plain the difficulties that may prevent full 
realization of their desires so that they may 
adjust sensibly when their efforts fall short of 
complete success. 

Whether they like it or not, for example, most 
women are obliged to have their babies in hos- 
pitals. Whether they like it or not, they are 
usually separated from their husbands during 
labor and from their babies after birth. If they 
make a choice between hospital and home based 
on realistic information, they are usually able 
to try sensibly to gain the advantages of both 
and to adjust without trauma if they don’t. 
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Sharing of Attitudes 

Naturally, all of the initiative does not rest 
with the class, A good discussion leader creates 
interest in what should be learned and brines 
about coincidence of teaching and learning 
goals. In an early session on intrauterine de- 
velopment, for example, we explain the baby’s 
dependence on the mother and her food intake 
for the baby’s body-building needs. Then par- 
ents are ready to receive the session on nutrition 
with real interest in the child’s welfare as well 
as their own. 

In teaching nutrition, we explain how differ- 
ent food elements serve the body. We do not 
say “eat this or that” but help each mother and 
father achieve good nutrition within the frame- 
work of familiar food habits and tastes. 

Even though deliberate attempts at psj'cho- 
therapy should be avoided, there can be no 
doubt that the airing of hopes and fears is 
beneficial. Throughout pregnancy, for ex- 
ample, there is a shift of interest back and f oi-th 
between the child and self. Expectant parents 
often feel guilty and abnormal when their be- 
ginning parental attitudes give way to self- 
concern. They do not always realize that pa- 
rental feeling is a developing and not a full- 
born tiring. As they understand that a measure 
of emotional conflict is universal, they grow in 


self-confidence, and the motivation for learning 
is strengthened. 

No large-scale, continued evaluation of par- 
ents’ classes has been made, though empirically 
it seems certain that the shared experience has 
psychotherapeutic value. Mothers comment on 
the supportive value of what they learned in 
class. They write of the pleased surprise and 
appreciation of their physicians at their per- 
formance during labor. Nurses report that 
women who have had prenatal preparation have 
an easier delivery and react better psychologi- 
cally. Mothers and mothers-in-law remark on 
the emotional growth observed in their sons and 
daughters. 

Education for childbearing does not pretend 
to eradicate neurotic attitudes or deep-rooted 
personality traits. It does seek to minimize or 
prevent new traumatic experiences, to help de- 
velop insights conducive to a favorable environ- 
ment for the coming child, and to aid in the re- 
construction of the family in a society that in 
many of its values and practices tends to rup- 
ture family bonds. Education for parenthood 
which is focused on the family and its individual 
and collective needs, and which fosters a secure, 
happy family setting, contributes to the wel- 
fare of society as well as of individual mothers, 
fathers, and children. 


Chances in 1,000 that a newborn child will be orphaned before at- 
taining age 18: mortality experience of white population. United 
States, 1900-1902 and 1950. 
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Culture and Health Practice 

' - \ Health, once thought to be gov- 
iHn ernecl by the heavens, by implacable 
(. _ ."c fates, or by simple principles of will 

. T ,./ or virtue, was late to be associated 
primarily with the elements of earth. And 
even the earthly view has been troubled by the 
complex interplay of man with environment 
and of the individual with society. 

The concept that ills have a dominantly 
physical origin, based in microbes or toxins, was 
barely established before Claude Bernard, Wal- 
ter B. Cannon, and Sigmund Freud demon- 
strated that man is a whole compound of re- 
lated physical and psychological processes. 
Suclr men opened the door to the study of the 
role that human values, emotional attitudes, 
and habits play in health. Talcott Parsons 
searched for roots of psychological patterns 
and influences within human societies and their 
social processes. Ivardiner spoke of social emo- 
tions patterned in social structure. Anthropol- 
ogists investigated social patterns for clues to 
their origin. 

A preoccupation with evolutionary theory in 
the 19th century favored the thought that men 
and their societies “progressed” biologically or 
culturally, with accompanying assumptions of 
superiority of advanced races or cultures over 
the “primitives.” Assumptions of racial dis- 
tinction were discredited by Boas, who linked 
mental processes firmly with culture and led to 
a searching analysis of cultural variations. 

Since culture itself is a human agency or 
organization of instrumentalities for adjusting 
and adapting to nature, it bears upon the shap- 
ing of personality and health, both individual 
and public. Individual reactions are mediated 
by a whole system of values, attitudes, and be- 
haviors, even with respect to heart disease, 
arteriosclerosis, or amebic invasion. 

In 1940, Dr. Leona Baumgartner suggested 


that an understanding of the culture of a com- 
munity would improve the effectiveness of 
health programs. There are many studies to 
illustrate how this principle applies in practice. 
But the culture is complex, requiring insights 
and knowledge from many contributing 
disciplines. 

The concept of the family as a unit of practice 
was appraised in 1945 in a report by Dr. II. B. 
Richardson. Concerted skills of general prac- 
titioner, psychiatrist, and nursing and social 
work personnel were applied for a period of 2 
years. It was concluded that the family concept 
led to better diagnosis and treatment, less pres- 
sure on existing clinical facilities, and relatively 
rapid progress toward sound medical action. 

The concept of health and how to obtain it 
varies with the group, generation, and social 
class. One may start with existing health prac- 
tices and behavior, note their function, and their 
integration into the culture. Such knowledge 
may become a component of epidemiology and 
administrative technique for the health officer. 


An Approach to the Study 
Of Family Mental Health 

^ j n our clinical studies of patients suf- 

Ll T-ItY fering from neuroses and psychoso- 
i._ matic disorders, we have been im- 

i !_/ pressed by the significance of periods 

of crisis which, in the early stages of an illness, 
seemed to have determined its direction. In 
other cases, a period of healthy' emotional de- 
velopment appeared to change more or less 
abruptly to one of unhealthy development at 
the time of a crisis associated with an upheaval 
in the social milieu of the patient. 

When Erich Lindemann and I joined forces 
at the Harvard School of Public Health in 1952, 


hy Marvin K. Opler, Ph.D., department of psychi - * 

atr y> Cornell University Medical College, and Payne By Gerald Caplan, M.D., D.P.M., associate professor 
Whitney Psychiatric Clinic, Neiv York Hospital. of mental health. Harvard School of Public Health. 
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■we began to develop a framework for commu- 
nitywide preventive psychiatry based on such 
studies. Our plans aimed to extend mental 
health help to families at times of crisis by pro- 
moting collaboration between psychiatric work- 
ers and the caretaking agents of the commu- 
nity — clergymen, educators, nurses, physicians, 
and social workers. 

Lindemann’s investigations of the psychologi- 
cal reactions experienced by the survivors and 
close relatives of the victims of the Cocoanut 
Grove fire in Boston had convinced him that a 
mourning process is accompanied by character- 
istic emotional changes, that there is a well- 
defined psychological disturbance in direct re- 
action to a bereavement, and that an individual 
who does not succeed in handling the emotional 
problems involved will be likely to suffer from 
a consequent psychiatric illness. He also found 
that a physician, or better still, a clergyman 
could help a person successfully adapt to a be- 
reavement situation and thus prevent the path- 
ological sequelae of “unsuccessful grieving.” 
His experiences in this venture led him to set 
up the Wellesley (Mass.) Human Relations 
Service, where community caretaking tech- 
niques are being developed to help individuals 
adapt in a mentally healthy way to a variety of 
hazardous life crises. 

My findings from my studies in London and 
Jerusalem on the pathogenic effects of inter- 
ruption or distortion of mother-child relation- 
ships in early childhood had aroused in me the 
hope that the introduction of mental health 
concepts into public health practice might im- 
prove the emotional environment of young chil- 
dren and lead to a communitywide reduction in 
the incidence of psychological disorder. 

Such considerations have led us to a scientific 
study of certain common crises which we pre- 
viously felt were the province of plavrights and 
novelists. 


Our Formulations 

Our conceptual scheme constantly emphasizes 
the interplay between the individual and the 
significant persons in his social milieu. 

When we say that someone is mentally 
healthy or unhealthy, vf* are rating the equi- 


librium of his functioning in relationship with 
others in his environment. We are rating his 
ability to initiate and maintain satisfying 
emotional relationships with others, to work 
productively and fulfill his inner resources, to 
perceive reality undistorted by fantasies, to 
adapt to his environment if adaptation is con- 
ducive to his welfare, and if it is not, to change 
his environment in a way that infringes 
minimally upon the rights of others. 

The emotional equilibrium is kept stable by 
a complicated series of homeostatic mechanisms 
operating both within his personality and in 
the social system of his network of close inter- 
personal relationships. Changes in this equi- 
librium and in the person’s state of mental 
health may occur during crisis periods. 

The essence of a crisis is that a person cannot 
solve quickly a problem of basic importance by 
means of his normal range of commonly used 
problem-solving mechanisms but must employ 
novel patterns of solution. 

Pregnancy, birth, death, and such important 
role transitions as starting school, a new job, or 
married life are examples of problems demand- 
ing novel solutions and involving the possibility 
of changes in the preexisting pattern of 
emotional equilibrium. 

An alteration in relationships witli those who 
satisfy emotional needs leads to frustration and 
eventual impairment of mental health. 

In the disorganization jirecipitated by a 
crisis, old conflicts become symbolically linked 
with present problems. The pattern of their 
previous solution may influence the present 


daptation. 

A critical factor in determining adaptation 
3 the changed situation is the support mobilized 
y the traditional helping practices of an in- 
ividual’s culture and by significant helping 
eople in his environment. Help at this time 
roduces long-lasting effects quite out of pio- 
ortion to the effort expended. 

The significant people in a person’s environ- 
lent whose behavior toward him is so nnpor- 
mt during a crisis are the members o 
imily, his close associates at work, leaden, o 
le social and religious groups to which he 
dongs, and the caretaking agents of the com 
amity whose role is to help citizens m rtodik- 
Suggesting a number of avenues of explora 
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lion, our formulations about large-scale pre- 
ventive psychiatry should be tested by building 
up a body of knowledge concerning the range of 
adaptive and maladaptive problem-solving 
methods of individuals in regard to the more 
common crises, working out ways of integrat- 
ing this knowledge within the professional 
framework of caretaking agents in the com- 
munity, and developing an appropriate scheme 
for deploying the services of specialized psychi- 
atric personnel in the most economical way to 
achieve community coverage. 

Family Studies 

To advance research on certain aspects of our 
program, we have established a mental health 
unit in a Boston health center and have built up 
a collaborative working relationship among 
psychiatric and public health personnel. 

We chose the family unit for study so that we 
may understand how the family as a group aug- 
ments or weakens the problem-solving capaci- 
ties of its individual members. 

We chose as our main categories of hazardous 
circumstances three events in family life with 
which health workers deal routinely: prema- 
turity, congenital abnormality, and tubercu- 
losis. These categories have the advantage of 
being notifiable conditions and thus being easy 
to sample from health department lists. 

Our study is still in the pilot stage. So far 
we have gained entry into 50 families and com- 
pleted an intensive study of 15. Our families 
range from middle middle class to the lowest 
socioeconomic class. 

In each case, the public health nurses and 
physicians continue their traditional services 
and also help us collect data. As early as pos- 
sible after the impact of the crisis, they intro- 
duce our worker to the family. His first task 
is to enlist the cooperation of each member in 
the study and to obtain permission to visit them 
in their home once a week during the period of 
the crisis. 

After the crisis is over, we carry out an indefi- 
nite followup of the study families at progres- 
sively longer intervals in order to assess the 
immediate and long-term results on their mental 
health. 

We have discovered that the discussion of 


problems is welcome in middle-class families 
but is often viewed as dangerous by families of 
low status. Our general approach is to inter- 
fere as little as possible with the stressful situa- 
tion and with the family’s method of dealing 
with it, but after the crisis is over we take on a 
more therapeutic role in order to strengthen our 
relationship and obtain information about 
deeper aspects of the family interactions. 

We have found that valid information about 
crisis reactions can be obtained only while the 
crisis is in progress. TV e postpone obtaining 
background information on the historical devel- 
opment of the family until the pressuie of the 
crisis has passed. 

In our studies we have found it profitable to 
refer to two patterns of family functioning 
w hich may be significantly related to eventual 
mental health changes. These are the family 
life style,” meaning the reasonably stable pat- 
tern of family organization which leads to a 
range of problem-solving possibilities from 
which the family, individually or collectively, 
may choose according to their perception of the 
demands of the situation, and the “intermediate 
problem-solving mechanisms,” which introduce 
dynamic forms of adjustment to the crisis. 

Although the life styles of certain families 
may be conducive to mental illness, in many 
others the life style affords greater or lesser op- 
portunities for mental health. Whether mental 
illness or mental health develops will be deter- 
mined by what choices are actually made during 
crisis periods. The current factors influencing 
the choices are therefore significant. 

During the period when the new solutions are 
being worked out, cei’tnin patterns can be recog- 
nized in which the tension is reduced for the 
family as a group but at the emotional expense 
of one or more individual members. Emotional 
exploitation of a family member invests him 
with a role which infringes upon his needs. In 
such cases we have observed that the emotional 
problem was not being adequately dealt with by 
the group because of poor leadership, disorders 
of internal communication, or other organiza- 
tional inefficiencies. Emotional exploitation of 
an individual reduced group tension by allow- 
ing abreaction of anxieties or ventilation of 
guilt in relation to an object acceptable to the 
family's value system. 
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We are beginning to tease out the factors 
which cause a family member to be singled out 
for exploitation in this manner as part of the 
family’s response to a crisis, and which conse- 
quently endanger that person’s future mental 
health by frustrating his basic emotional needs. 


Social Work 
For the Family 


- t Not many years ago public health 
-l JytjY workers, physicians, and social work- 
'< _ j ers learned about the family empir- 

A — - ically without adequate theoretical 

formulations on which to base their practice. 
Today, there is an ever-expanding body of vali- 
dated theory regarding the family to be tested 
in application. 

Social workers see the family as the corner- 
stone of society and, therefore, the focus of their 
attention. 


The bulk of present-day social work seeks to 
sustain families by providing food, clothing, 
and shelter. Only if such support seeks to en- 
able the individual and the family to contribute 
in some measure to society is it compatible with 
the objectives of social work. It is vital for 
social agencies to be philosophically oriented 
and practically endowed to provide help that is 
not on a pennypinching, rockbottom basis. 


Professional Cooperation 

Characteristically, the social worker operates 
where there are symptoms of family or social 
dysfunction. The social worker may know that 
a patient is well enough to go home and that the 
hospital needs the bed immediately, but may 


By Virginia Bellsmith, M.S., professor of social 
work. New York School of Social Work, Columbia 
University, New York City. 


also know that the family is not in condition to 
receive the patient. 

Foi example, a boy of 9, a victim of cerebral 
palsy, was admitted to an institution for handi- 
capped children. Although he was living on an 
infantile level, he was found to have normal in- 
telligence. During his 2 years at the institution, 
he learned to feed himself, to use the toilet, and 
to make his needs known verbally, although his 
speech improved but little. 

The boy’s discharge was recommended when 
it was apparent that he could be treated as an 
outpatient. However, his mother was not pre- 
pared for, in fact, refused to accept, the im- 
provement in his condition. Consequently, the 
boy regressed at home and probably will re- 
quire institutional care again. 

Hospitals and social agencies must continue 
to work together in many ways to counteract 
situations in a family unit which may undo the 
work of the hospital and physician. 

Group and Community Organization Methods 

Social workers also use group work and com- 
munity organization methods which strongly in- 
fluence family health. The focus of such work 
is on larger social units, and provides recrea- 
tional, creative, and citizenship outlets to pro- 
mote the “pursuit of happiness.” 

Group interaction, peer relationships, and ex- 
perience with authority and group leaders tend 
to produce changes in individual behavior which 
can be carried over from the immediate group, 
and the change is subsequently felt in family 
life. 

I wish that public health workers had made 
more use of community organization skills dur- 
ing recent years in view of some of tire road- 
blocks set up in segments of the community to 
the advances of medical knowledge. Their suc- 
cess in expediting therapy and release of tubei- 
culosis patients, for example, had striking ef- 
fects in the patients’ families observed by social 
workers. There was an exacerbation of the 
anxieties and fears usually aroused by the ie 
turn of a tuberculosis patient and an apparent 
prolongation of the period of readjustment. 

The family accurately mirrors the commu- 
nity’s stereotypes about the nature of contagion 
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reinfection, and disability in tuberculosis. Much 
more than the dissemination of educational 
material has to be provided if discharged pa- 
tients are to be accepted by the community. 
Community social planning is needed. Unless 
community resources are realigned and aug- 
mented, patients can be isolated and house- 
bound. 

The planned addition of social workers, with 
particular community organization skills, to 
the conventional health and welfare team might 
significantly alter community attitudes about 
tuberculosis and its victims and also modify 
community planning. 

Similarly, the use of tranquilizers in mental 
illness and the mass application of poliomyelitis 
vaccines are other technological medical ad- 
vances which require community cooperation 
for maximum acceptance. 

Social Phenomenon 

Although in the last 10 years, social workers 
have attempted to examine systematically con- 


cepts and formulations of social work, none of 
the completed studies have given attention to a 
phenomenon which social workers have noted in 
their records for many years, that some adults 
who make mature, healthy familial and social 
adjustments grew up in families characterized 
by gross pathology. 

The fact that such growth occurs is variously 
ascribed to innate strengths in the individual, 
to hidden assets which counterbalanced depri- 
vation and distortion in the family, or to the 
fact that we do not yet know enough about the 
relative significance of traumatizing familial 
experience in children at different stages of 
development. 

More study of family processes would cer- 
tainly add to our understanding of cause and 
effect in personality development. But an ex- 
amination of the histories of such adults leads 
me to the belief that a systematic exploration 
of the importance of consistency and continuity 
of pattern in such families may provide new 
understanding about the basis on which healthy 
personalities and strong egos are built. 


PHS Staff Announcements 


Dr. Robert J. Anderson has been named 
chief of the Public Health Service’s Communi- 
cable Disease Center, in Atlanta. He replaces 
Dr. Theodore J. Bauer, who has been appointed 
deputy chief of the Bureau of State Services in 
the Washington headquarters. 

As assistant chief of the Division of Special 
Health Services in Washington for the past 2 
years. Dr. Anderson has directed operational 
research in tuberculosis, chronic diseases, 
venereal disease, occupational health, and 
heart disease control activities. 

Following his first service assignment in 
1940 as health officer in Newton and Texas 
Counties, Mo., he entered tuberculosis control 
work and served in Philadelphia and San An- 
tonio as tuberculosis control officer and later 
with the California State Health Department. 
He became chief of the Tuberculosis Control 
Division of the Service in Washington in 1948. 


Dr. A. L. Chapman has been appointed 
chief of the Division of Special Health Serv- 
ices, replacing Dr. Seward E. Miller, who has 
been given leave of absence to accept a teach- 
ing and research position at the University of 
Michigan. Dr. Chapman has been medical 
director of the regional office of the Depart- 
ment of Health, Education, and Welfare in 
New York City. 

Dr. Richard F. Boyd, now medical director 
in the San Francisco regional office, will move 
to New York City, replacing Dr. Chapman. 
Dr. Charles F. Blankenship, now medical di- 
rector of the Kansas City regional office, will 
move to San Francisco, replacing Dr. Boyd. 

Dr. Lewis H. Hoyle, formerly regional health 
services consultant at the Kansas City office, 
replaces Dr. Blankenship as medical director 
of the office. 
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Public Health Service 
Announces New Program 
For Accident Prevention 

T HE NEW Accident Prevention Program 
of the Public Health Service, created July 
1, 1956, is located in the Division of Special 
Health Services, Bureau of State Services. The 
program is directed by James L. Goddard, M.D. 
Chief of Program Services is Eugene L. Lehr, 
a sanitary engineer ; chief nursing consultant is 
Jean F. Williams; and Albert P. Islrrant, a 
statistician, is chief of Operational Research. 

Designed to serve State and local health de- 
partments through research, consultation, 
training, and information, the new program 
will devote much of the current year to planning 
in preparation for a considerably expanded 
operation in fiscal year 1958. In addition to its 
own staff, the program will use the services of 
personnel assigned by other interested agencies 
in the Department of Health, Education, and 
Welfare. A Departmental Advisory Accident 
Prevention Committee will help coordinate De- 
partmental activities in the field. 

Broadening the scope of the former home 
accident prevention program in the Bureau of 
State Services, the new program will, through 
use of the epidemiological approach, concern it- 
self with the basic factors in accident causation 
and prevention and will enlist the competencies 
of all the disciplines in public health. The 
program will also assume responsibility for the 
former interests and activities of the Division 
of Sanitary Engineering Services in the hy- 
giene of housing. Special attention will be 
directed toward developing guidelines and 
standards for incorporating basic safety and 
hygienic features into housing structures, in- 
cluding homes for special occupancy. 


The accident category constituted the fourth 
leading cause of death in this country in 1955, 
and was actually the first cause of death for the 
age group 1-34 years. More than 90,000 per- 
sons died from accidents in 1955. More than 
9,000,000 injuries are estimated to occur each 
year, causing more than 300,000 permanent im- 
pairments. 

Since accidents are the result of forces from 
three sources — the host, the agent, and the en- 
vironment — the public health procedure of 
epidemiological analysis, determination of 
causes, development of preventive measures, 
and evaluation may be applied in studies for 
preventing them. 

Specialists from eveiy field, including that 
of human behavior, can bo used in the studies 
of the interrelationship of the forces and mul- 
tiple causes that lead to accidental injuiy or 
death. 

A 7-point work program has been set up as 
follows : 

1. Collection and analysis of data. 

2. Training (inservice, assignment, and 
formal). 

3. Educational and informational services. 

4. Experimental studies and epidemiolog- 
ical investigations. 

5. Program demonstrations. 

6. Consultation to official and voluntary 
agencies. 

7. Aid to health departments in evaluating 
and setting up statistical procedures. 

Other Departmental agencies cooperating 
with the new Accident Prevention Program are 
the Children’s Bureau, Food and Drug Admin- 
istration, Office of Education, and Office of 
Vocational Rehabilitation. Within the Public 
Health Service, the Bureau of Medical Services, 
the National Institutes of Health, the Division 
of Public Health Methods, and the National 
Office of Vital Statistics are all active in the 
work of the program. 
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Progress in Reporting 
Mental Hospital Statistics 


Sixth Annual Conference of 
Mental Hospital Statisticians , 
Topeka, Kansas, April 26-28, 
1956 


T HE STATISTICAL problems created by 
the widespread use of the tranquilizing 
drugs, comparisons of results of cohort studies, 
and measurement of degree of mental illness 
were major topics at the Sixth Annual Con- 
ference of Mental Hospital Statisticians. The 
conference, held at Topeka, Kans., April 26-2S, 
1956, was sponsored by the National Institute 
of Mental Health, National Institutes of 
Health, Public Health Service. 

Delegates from the member States of the 
Model Reporting Area for Mental Hospital 
Statistics attended (see box inset). Washing- 
ton was admitted as the 18th member State at 
this conference. In addition, unofficial observ- 
ers from Massachusetts, North Dakota, and 
South Carolina, St. Elizabeths Hospital, 
Washington, D. C., and the Veterans Adminis- 
tration were present. 

The Model Reporting Area for Mental Hos- 
pital Statistics was established in 1951 by men- 
tal hospital administrators and statisticians 
from 11 States. The organization’s primary 
objective is to develop uniform procedures and 
definitions so that meaningful comparisons of 
mental hospital data among member States can 
be made. To meet the minimum requirements 
for admission a State (a) must have a central 


Prepared, by the Current Reports Section, Biometrics 
Branch, National Institute of Mental Health, Na- 
tional Institutes of Health, Public Health Service. 


statistical system to provide reporting from 
all of its State hospitals, (&) must have a pro- 
fessional statistician in charge of the statistical 
system, and (c) must agree to the definitions 
adopted by the Model Reporting Area and pro- 
duce annually a minimum number of tabula- 
tions agreed to by the area States. 

Dr. Morton Kramer, chief, Biometrics 
Branch, National Institute of Mental Health, 
opened the meeting by outlining some of the 
problems facing mental hospital statisticians. 
Among these, he mentioned the constant de- 
mand upon the statistician to justify current 
expenditures or to show the need for additional 
funds in view of the large mental hospital 
appropriations. He also discussed the impor- 
tance of obtaining adequate data on the effect 
the increasing use of tranquilizing drugs is hav- 
ing on the Nation’s mental hospital systems, 
and the need for controlled studies to test the 
effectiveness of these drugs. 

Studies on Tranquilizing Drugs 

Five delegates indicated that reporting pro- 
cedures had been developed in their State 
mental hospitals to determine the number of 
patients placed on drugs, the number remaining 
on drugs, and the number from whom the drugs 
had been withdrawn. These reporting systems 
are expected to provide the foundation data for 
future studies of the effectiveness of the drugs. 
Several delegates reported on current drug 
studies and those being planned, none of which, 
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however, involved the use of patients receiving 
placebos as controls. 

Two basic difficulties for the statistician in his 
role in the studies of the drugs were raised: 
( 1 ) All too often the statistician is called in to 
assist in a study after it has already been set up ; 
and (2) frequently, the need for evaluation of 
such a program is not realized until long after 
the program has been in operation. In each the 
statistician is placed in a difficult position. He 
is often faced with the task of analyzing data 
obtained with inadequate experimental designs 
such as lack of control groups, or he may need 
information which is no longer possible to 
collect. 

Recommendation of Rating Scales 

The Committee on Psychiatric Impairment, 
appointed at the 1955 Conference of Mental 
Hospital Statisticians, reported on its recom- 
mendations concerning the development of 
scales to quantify the degree of mental illness. 

A major difficulty in interpreting release rates 
from mental hospitals (that is, the proportion 
of first admissions who are released within a 
given interval following admission) is that such 
rates may be influenced by the severity of the 
patient’s illness. Two hospitals having vastly 
different crude release rates may have identical 
severity-specific release rates. Thus, observed 
differences in release rates among all first ad- 
missions can be caused solely by a difference in 
distribution of types of risks entering the two 
hospitals. It is important, therefore, to obtain 
some measure of the severity of illness in 
patients at the time they enter the mental hos- 


Model Reporting Area States 


Representatives from the following States are 
members of the Model Reporting Area for Mental 
Hospital Statistics. 


Arkansas 

California 

Illinois 

Indiana 

Kansas 

Louisiana 


Michigan 
Minnesota 
Nebraska 
New Jersey 
New York 
Ohio 


Oklahoma 

Pennsylvania 

Texas 

Virginia 

Wisconsin 

Washington 


pitals and at intervals after admission in order 
to permit meaningful interpretation of release 
rates. 

The committee recognized this need, particu- 
larly for purposes of comparing hospitals or 
hospital systems. It recommended that the Na- 
tional Institute of Mental Health, through 
consultation with appropriate professional 
groups, such as the American Psychiatric Asso- 
ciation and the American Psychological Asso- 
ciation, evolve rating scales, that the States 
make trial application of such scales in measur- 
ing severity of psychiatric disorders, and that 
the National Institute of Mental Health provide 
consultation services and material aid to States 
in the trial use of these rating scales. 

The committee also emphasized that the rat- 
ing of patients be made at least at time of ad- 
mission and release and at such other intervals 
as deemed advisable. The scales to be used 
should be reliable, valid, sensitive, simple of ap- 
plication, and useful statistically. These char- 
acteristics are defined as follows : 

Reliability — the degree of uniformity with which 
severity can he measured by different observers. 

Validity — the ability of the scale to give results 
consistent with generally accepted clinical judg- 
ments of severity. 

Sensitivity — the scale should be a sensitive meas- 
ure of change in degree of severity. 

Simplicity of application — the scale should be easy 
to use with professional guidance. 

Statistical usefulness — the scale should be ame- 
nable to statistical classification and analysis. 

The committee recognized that other patient 
characteristics and environmental factors were 
associated with psychiatric impairment. It 
was further recommended that attention be di- 
rected to the relationship between somatic im- 
pairments, household and community factois, 
and the admission of patients to and their re- 
lease from mental hospitals. The report of the 
Committee on Psychiatric Impairment was 
approved and accepted by the conference. 


Cohort Studies 

At the 1955 conference, the Cohort Study 
Committee recommended that membeis of t e 
Model Reporting Area conduct cohort studies ot 
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first admissions to State mental hospitals. 
These studies were to include all first admissions 
during a period of 3 months or more and were 
to follow these patients through their hospital 
experience for 1 year or until death or the first 
significant release, in order to determine for 
specified intervals of time, the proportion of 
first admissions released alive or remaining or 
dying in the hospital. 

During the year, 10 States performed such 
studies. They reported the gross results at the 
conference. The percentage of patients released 
alive within 1 year following admission ranged 
from 50 to 90. 

More detailed comparisons were not possible 
because the categories used by the vai-ious States 
were not comparable. For example, different 
age groupings were used by various States and 
some had further refinements, such as by sex 
and diagnosis, while others did not. 

In view of these difficulties a new Cohort 
Study Committee, consisting of a statistician 
and clinician from each of 5 States, was ap- 
pointed to review the cohort data and the meth- 
ods of analysis used by the 10 States mentioned 
above. Each State will be asked to submit co- 
hort data in a uniform manner to allow mean- 
ingful comparisons. 

The committee will review these studies and 
meet to consider possible interpretations of in- 
terstate comparisons, taking into account as 
many known factors as possible. The commit- 
tee will then report to the next conference its 
recommended interpretations of these studies 
end, perhaps, suggest further refinements to 
yield more meaningful analyses. 

Uniform Financial Data 

The need for uniform financial data was em- 
phasized in a discussion of costs per patient. 
States are continually comparing their per 
patient maintenance expenditures with those of 
other States in order to demonstrate to legisla- 
tors and the public the need for increased ex- 
penditures. It was pointed out, however, that 
such comparisons of expenditure data are often 
>mt valid. Some of these variations which 
cause noncomparability wei*e noted in (a) pol- 
icy with respect to inclusion or noninclusion of 
uilding and improvement expenditures in 


maintenance costs, (b) the effect of climate on 
fuel and utility costs, (c) and the effect of insti- 
tutional farm operations on food costs. 

To circumvent some of these problems in com- 
parisons of expenditure data, it was proposed 
by one of the States that total man-hours for 
treatment of patients be classified according to 
personnel categories such as physicians, nurses, 
social workers, attendants, and so forth. Under 
this proposal salaries of these employees would 
be related to the cost of living index for that 
region. Thus, per patient expenditures for sal- 
aries would be computed and adjusted accord- 
ing to the prevailing cost of living index. 
Interstate differences in salary levels for a given 
employee classification, after adjustment for 
regional differences in cost of living, might 
indirectly reflect differences in the skill, train- 
ing, and general quality of such personnel. Uo 
specific action was taken on this proposal by 
the conference. 

This problem of per patient cost has assumed 
sufficient importance to be of major concern to 
the Council of State Governments. The coun- 
cil, meeting with budget repx’esentatives of vari- 
ous States to consider these problems, has made 
specific recommendations. One called for the 
Council of State Governments to obtain the 
definition of “capital outlay” as used by tlie 
Bureau of the Census and determine whether it 
should be modified for mental health purposes. 
Another suggested that the States compute two 
sets of maintenance cost figui’es if they have 
psychopathic hospitals, one set to include and 
the other to exclude tlie maintenance figures for 
psychopathic hospitals. 

The conference appointed a committee, con- 
sisting of statisticians from five States, to meet 
with comparable committees of the Council of 
State Govenxments to develop standards for 
determining the composition of maintenance 
expenditures. The committee is expected to re- 
port its progress at the next conference. 

Other Problems 

Considerable concern was expi-essed by some 
regarding the present nomenclature for mental 
defectives. A draft of the nomenclature which 
is an extension of the standard nomenclature 
was presented by one of the States. This revi- 
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sion is being applied in that State on a trial basis 
only. The conference agreed that this is an area 
requiring further study. It was suggested that 
States, as they attempt to solve difficulties in 
nomenclature, keep all the other States 
informed. 

Monthly reporting of a few items concern- 
ing movement of mental hospital patients was 
suggested by one of the States. The objective 
of such reporting would be to provide simple 
data for studying current trends in mental hos- 
pital admissions, separations, and resident 
patient populations. It was proposed that a 
draft of a form for such reporting be prepared 
and submitted to the National Institute of 
Mental Health for circulation to the Model 
Reporting Area States for consideration. 

Regional Meetings 

The interest generated by these annual con- 
ferences has brought about the spontaneous 


inauguration of regional meetings for mental 
hospital statisticians from neighboring States. 
Mutual problems, with special emphasis on 
interstate comparisons of mental hospital data, 
were considered. Since most States are inter- 
ested in comparing data with neighboring 
States rather than with States far removed 
geographically, these meetings were felt to have 
been particularly helpful. Two such meetings 
were held in October 1955 — representatives 
from S eastern States met at Princeton, N. J., 
and representatives from 7 midwestem States 
met at Chicago, 111. 

A questionnaire, requesting basic mental hos- 
pital data on a current basis, was developed and 
circulated by the midwestern group. The 
results were compiled, and a brief report on 
these comparative data was distributed. This 
report was found very useful by some of the 
States for presentation of material to their 
legislatures. 


Home Safety Inventory 

State health departments in 32 of 18 States participating are head- 
quarters for the 1956 Home Safety Inventory sponsored by the Na- 
tional Safety Council. Public health agencies are represented in 
State safety councils serving as inventory centers in the 16 other States. 

The basic purpose of the inventory is to help participating agencies 
let one another know what each is doing to prevent home accidents. 

Local health departments will receive inventory forms in December 
from the State inventory centers. The value of the inventory will 
depend on how effectively local health departments complete and 
transmit the forms and report home safety activities of the past year. 
The information will be analyzed by punchcard devices. Duplicates 
of the. completed forms will be given each participating State health 
department. 
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California’s Experience in Training 
Public Health Physicians 

By GEORGE T. PALMER, Dr.P.H., and MALCOLM H. MERRILL, M.D., M.P.H. 


I T IS a well-accepted principle today that 
people entering the field of public health 
should have specialized training. Sedgwick at 
the Massachusetts Institute of Technology, 
Vaughan at the University of Michigan, and 
Abbott at the University of Pennsylvania were 
pioneers in establishing teaching centers for this 
purpose as far back as 1S90. 

Sedgwick’s early work was focused prin- 
cipally on the field of microbiology and sani- 
tary science. At that time and, in fact, for 
many years thereafter, there was doubt in the 
minds of some as to whether the medically edu- 
cated worker really needed additional training 
in public health practice. Gradually , however, 
it became evident that the scope of a medical 
health officer’s work went well beyond the field 
of medicine. Knowledge was also required in 
the fields of engineering, environmental sanita- 
tion, vector control, health education, social 
problems, community leadership, public admin- 
istration, and laboratory sciences as related to 
public health as well as other fields. 

In order to meet the growing need, schools of 
public health grew in number and in the scope 
of instruction offered. Through the years it 
has become increasingly evident that so far as 
medical health officei-s’ training is concerned the 
limiting factor has been the provision of can- 
didates for training. Recruiting of physicians 


Dr. Palmer is consultant in public health training 
and administration and Dr. Merrill is director of the 
California State Department of Public Health. 


was materially facilitated, though not solved, 
with the provision of Federal funds for scholar- 
ships. These funds became available in Cali- 
fornia in 1936. The following report sum- 
marizes the experience in the training of physi- 
cians in California since that time. 

Background of Study 

During the period from September 1936 
through June 1951, 86 physicians were granted 
scholarships by the California State Depart- 
ment of Public Health for the 8 or 9 months’ 
course in a school of public health leading to the 
degree of master of public health. In a very 
few instances, field training in a local health 
department was provided for an extra period 
of 3 months. And in a few instances the schol- 
arship was granted after the beginning of the 
term and thus did not cover the full pei'iod of 
9 months. 

Training was carried on for the 6 yeai'S 1936 
through 1041, and then was discontinued during 
the war years of 1942 through 1945 because of 
lack of candidates. The scholarship program 
was renewed in 1946 and has continued with- 
out interruption to date. However, no candi- 
dates were available for the academic year 
1952-53. Thus, this review represents 13 train- 
ing yeax’s. 

Omitted from the tabulations that follow are 
12 physicians, the 6 who completed training in 
June 1955 and another C who concluded train- 
ing in June 1956. All of these were promptly 
placed in local health departments in Cali- 
fornia. 
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Number of trainees, field, and length of service 


Number of trainees 

Government service years: 

In California 

Other States IIIIIIIIIIII. " 

Foreign service 3 

Military service IIIIIIII 

Total government service 

Nongovernment service years: 

Private practice 

Other fields 

Length of service: ~ 

Maximum possible service years 

Years lost through death 

Maximum possible years less death years!!!!'! 
Maximum length of service in California 

per trainee 

Minimum length of service in California per 

trainee 

Average years per trainee: 

In California 

In total government service 


In Cali- 
fornia 
June 1954 


49 

432 

3 
6 

20 

461 

4 
1 

466 

0 

466 

IS 


8 . 8 
9. 4 


Have been in 
California 
but not 
present 
June 1954 


34 

174 

31 

S 

36 

249 

126 

IS 

434 

41 

393 

15 

1 

5. 1 
7. 3 


Never in 
California 


0 

25 

5 

0 

30 

0 

0 

30 

0 

30 


10. 0 


Total 


S6 

606 

59 

19 

56 

740 

130 

19 

930 

41 

SS9 


& 6 


Percentage 
distribution 
of total pos- 
sible years of 
service less 
death vears 


6S 

7 

o 

6 

S3 

15 

<> 


The gathering of the basic data has been 
difficult and time consuming owing to the in- 
adequacy of complete detailed records for the 
period prior to 1947. We drew on the knowl- 
edge of workers long with the State health 
department and made extensive inquiries of 
trainees through correspondence. However, 
accuracy in all particulars cannot be assured. 
In assembling costs of scholarships, we used 
the amount prevailing at the particular period 
when the specific individual amounts were not 
definitely at hand. The figures used, we believe, 
are a fair estimate. 

Services After Training 

A study was made of the subsequent history 
of employment of the 86 physicians who re- 
ceived training under the program. Special 
attention was given to determining the number 
of years after training that each physician 
continued in full-tune public health woik, both 
in California and elsewhere (table 1) . 

Still in public health, or related public health 
services in California are 49 of the 86 trainees. 
The term “related” refers to employment other 
than in health departments, such as teaching 
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in schools of public health or universities or 
work in various voluntary health agencies or 
public health associations. 

Since receiving training, some of the 49 phy- 
sicians who were engaged in public health work 
in California in 1954 have been in health service 
for one or more years in other areas of the coun- 
try or in foreign or military service or in pri- 
vate practice. 

All but 3 of the 86 have at some time since 
training spent one or more years in publiq 
health or related service in California. There 
has been an understanding between the scholar- 
ship recipient and the State health department 
that upon completion of training the trainee 
would accept a position in a California health 
department and remain in this type of employ- 
ment for a minimum period of 2 years. ^ The 
three who have not done so have given justi- 
fiable reasons, such as unexpected family cir- 
cumstances, illness, or compelling calls to for- 
eign service. In one of these instances, the en- 
tire amount of the scholarship was repaid to 
the State. 

In addition to the 49 employed in California 
in 1954 and the 3 mentioned above, 34 trainees 
who were employed elsewhere in 1954 oi w i o 
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had died (4 in number) had previously spent 
a total of 174 years in California, service. 

Altogether, the 86 trainees have spent 606 
years in health service in California, 59 years 
in health service in other areas of the country, 
19 years in foreign service, 56 years in military 
service, 130 years in private practice, and 19 
years in other fields of work. 

The total possible years of service ( 18 years 
per person for those finishing their training in 
1937, 17 years for those finishing in 193S, and 
so on) is 930. However, 41 years must be de- 
ducted for years lost through premature death, 
thus converting this figure to 889 years. 

The 606 service years spent in public health 
or work related to public health in California 
represent 68 percent of the 889 possible years. 
However, if to the 606 years are added the 
service in other States, foreign, and military 
service, 740, or 83 percent, of the possible 889 
years were spent in government service. 

Of the 15 percent of total possible years spent 
in private practice, it may be said that, although 
not spent in strictly public health service, un- 
doubtedly there were substantial and worth- 
while gains in air understanding cooperation 
with public health services stemming from the 
active years spent in this field. 

Of the 18 trainees in private practice in 1954, 
16 received their public health training prior 
to 1942. Only two trainees in the training 
period from 1946 on were in private practice in 
1954. 

Cost of Training 

The average cost of a scholarship for the 86 
physicians during the 13 years of the program 

Table 2. Scholarship costs 


was $2,910 per person ( table 2 ) . Excluded from 
this sum are operating and administrative costs. 
The largest item was for stipends, or living 
expenses, which amounted to about $222,700. 
The approximate total for tuition was $17,300 
and for travel, $10,000. The total is thus about 
$250,000. For this sum, the taxpayers have 
already received 740 man-years of professional 
medical public health service. This length of 
service represents an average cost per trainee of 
approximately $338 per year thus far. The fig- 
ure will decrease, of course, as the years of 
service increase. 

The financial support of the training pro- 
gram for physicians, as well as for other pro- 
fessional personnel not here indicated, has come 
from Federal funds throughout the entire pe- 
riod with the addition of State funds for the 2 
years 1948-49 and 1949-50. 

The cost of scholarships have varied consider- 
ably over the years. This has been due to a 
number of changing circumstances, including 
changes in amount of scholarship allowance re- 
flecting economic changes; the location of the 
training school, with higher travel and tuition 
costs for eastern schools; and the change in 
policies in later years whereby costs in eastern 
schools were limited to the equivalent of the 
California school. 

The 86 physicians received their training in 


S universities as follows 




46 

Michigan 

4 

Harvard 

„ 17 

Minnesota 

2 

Johns Hopkins 

„ 10 

Columbia 

— i 

Yale 

- 5 

Vanderbilt 

i 


It is of interest to note the wide participation 
of schools of public health throughout the coun- 


for physician training in public health 


School years 

Number in group attending 
school 

Approximate average cost per 
trainee 1 

In Cali- 
fornia 

Outside of 
California 

Total 

j 

Stipend 

Tuition ! 

I 

i 

Travel 

i 

Total 

1936-3S __ 

21 

0 

21 

SI, 770 

$55 j 

i 

0 1 

$1, 825 

1939-41 

1 

26 

27 , 

1, S60 

330 1 


2, 42Q 

1946-50 

18 

13 

31 

3, 030 

215 

125 

3, 970 

1951-53 

6 

1 

7 j 

3,230 

65 j 

5 

3, 300 

Total 

46 

40 

86 




1 



1 

j 



; 



1 Average for entire group, $2,910. 
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tvy in contributing to the education of Cali- 
fornia scholarship students. 

Discussion 

It is believed that the money invested by gov- 
ernment in the training of public health physi- 
cians in California has been a most valuable 
investment. While only 68 percent of the SS9 
possible years of service were spent in public 
health in California, it is significant that 83 per- 
cent of the possible years were spent in govern- 
ment service, either within or outside continen- 
tal United States. Since the funds were de- 
rived primarily from a national source, it is not 
unreasonable to include service in the general 
public health field as representing returns on 
the investment. Taking this into consideration, 
the average cost to government per year of 
service of the medical officers covered in this 
study has been approximately $338 for the 740 
man-years to date. 'When it is considered that 
in the California public health situation physi- 
cians thus trained are for the most part respon- 
sible for the administration of State and local 
public health programs involving the expendi- 
ture, at present, of between $40 and $50 million 
annually, the true significance of the govern- 
ment’s investment in training is apparent. 

Host of tiie physicians leaving the public 
health field were trained prior to 1946. This 
loss occurred during the unsettled conditions of 
World War II with the resulting intensification 
of competitive bidding for the services of these 
physicians. Since the 1946 period, there has 
been a distinct change in the status of the public 
health profession, the development of the 
Specialty Certification Board in Preventive 
Medicine, and more attention on the part of the 
public to provision of better salaries for career 
public health physicians. The stabilization of 
public activities has contributed to making a 
career in public health more attractive as a con- 
tinuing profession for physicians once they are 

recruited into the field. 

Recruitment, however, is still a difficult prob- 
lem. The limited number of available scholar- 
ships is a vital restriction. In California, for 
example, with due regard for the training of 
other professional personnel, there are but six 


scholarships per year currently available for 
physicians. It is estimated that at least 10 phy- 
sicians will need to be trained annually in order 
to take care of replacements and expanding 
public health activities in the State. 

It is becoming increasingly evident that the 
only way sufficient physicians can be recruited 
to the public health profession will be through 
the provision of a planned program of training 
that will carry them through the academic year 
of postgraduate education in public health plus 
1 year of residency in an approved health de- 
partment. With this background they will find 
employment opportunities that will add 1 year 
of supervised field experience in public health 
and 3 years of public health practice. After 
completing these 6 years of training and experi- 
ence in preventive medicine and public health, 
physicians will be eligible for certification by 
the American Board of Preventive Medicine. 

Summaiy 

3, Since 2936, 86 physicians have been 
granted scholarships by the California State 
Department of Public Health for academic 
training in public health. 

S. Of these S6 physicians, 49 are still engaged 
in full-time public health or related public 
health work in California , and 34 others have 
been at some time in public health work or re- 
lated service in California. 

3. Of the S89 possible years since completing 
training, the S6 trainees have devoted 740 man- 
years, or 83 percent, of the possible years in gov- 
ernment service; 606 of these service years have 
been spent in public health or related work in 
California. 

4. The total cost for training the SC physi- 
cians has been $250,000. If spread over the 
subsequent years of service in the public health 
field until June 1954, this amount represents a 
cost of approximately $338 per year of service. 

5. Eight different schools of public healf i 
were utilized in the training of these candidates. 

6. It is concluded that this has been a sound 
investment on the part of government. . 

7. The need for further extension of tins type 
of training program is indicated. 
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Etiology of 1954-55 Poliomyelitis Epidemic 

in Puerto Rico 

By DAVID H. NAIMARK, M.D., and NANCY G. ROGERS, B.A. 


D URING the latter part of 1954, paralytic 
poliomyelitis appeared in epidemic form 
on the island of Puerto Rico. This epidemic be- 
came one of the largest outbreaks of poliomye- 
litis in the recorded history of the island with 
some 500 cases reported from November 1954 
through June 1955. 

At the request of the Secretary of Health, 
Commonwealth of Puerto Rico, plans were 
made early in December 1954 for viral studies 
on a representative group of pediatric patients. 
The laboratory data obtained from this study 
during the height of the epidemic supplements 
a preliminary epidemiological report ( 1 ). 

Methods 

Cases of paralytic poliomyelitis admitted to 
the pediatric service of Bayamon District Hos- 
pital in Puerto Rico relatively soon after onset 
of their disease were chosen for study. The 
hospital staff selected 16 patients, ranging in 
age from 1% months to 7 years, collected the 
appropriate specimens, and prepared case sum- 
maries. Materials for collection of specimens 


Colonel Naimark is the commanding officer of Tropi- 
cal Research Medical Laboratory, United States 
Army, San Juan, Puerto Rico, and Miss Rogers, a 
virologist, is with the Department of Virus Diseases, 
I Valter Reed Army Institute of Research, Walter 
Reed Army Medical Center, Washington, D. C. 


were supplied by the Tropical Research Medi- 
cal Laboratory, United States Army, San Juan, 
Puerto Rico. The responsibility for handling, 
storing, and shipping specimens fell to this 
same installation. Diagnostic laboratory 
studies for poliomyelitis were performed by 
the Department of Virus Diseases, Walter Reed 
Army Institute of Research, Walter Reed Army 
Medical Center, Washington, D. C. 

Initial blood samples were drawn shortly 
after hospital admission, and subsequent speci- 
mens were taken on the 14th to 21st days of 
disease. Throat and rectal swabs were ob- 
tained during the first few days of hospitali- 
zation. In fatal cases, generous blocks of tissue 
were taken from several areas of the brain 
in addition to a portion of the cervical spinal 
cord. 

Blood drawn in Iveidal vacuum tubes was 
stored overnight at 4° C. Serum was then 
separated from the clot and maintained in the 
frozen state until used for serodiagnostic pro- 
cedures. Throat and rectal swabs were in- 
dividually placed in sterile screw-capped tubes 
containing 1 milliliter of veal infusion broth. 
These were promptly frozen and maintained 
at —70° C. (dry ice) until thawed for tissue 
culture inoculation. Central nervous system 
tissues were aseptically removed at time of 
autopsy, placed in tightly sealed (screw cap) 
wide-mouth bottles, and also stored at —70° C. 
Materials thus collected, and accompanying 
clinical and laboratory summaries, were period- 
ically shipped in dry ice via air express to the 
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Walter Reed Army Institute of Research for 
laboratory study. 

Serums were tested for neutralizing anti- 
bodies against the three types of poliomyelitis 
virus by a modification of the tissue culture 
metabolic inhibition procedure described by 
Salk and associates (3). The test, as per- 
formed, contained serial twofold dilutions of 
the patient’s serum, approximately 100 to 300 
tissue culture ID 50 (3) of one of three proto- 
type poliomyelitis viruses (Mahoney, type l; 
Y-SK-7, type 2; and D-3-S3, type 3), and a 
suspension of trypsin-dispersed monkey kidney 
epithelial cells (Jf) . 

For attempted isolation of virus, broth sus- 
pensions of throat and rectal swab specimens 
were first centrifuged at 2,000 r.p.m. for 30 
minutes. The supernatant fluids were treated 
with sufficient penicillin and streptomycin to 
bring the final concentration to 1,000 units and 
1,000 micrograms per milliliter, respectively. 
After incubation from 30 minutes to 1 hour at 
room temperature, individual suspensions were 
inoculated in 0.1 milliliter amounts into each 
of 2 or 3 tubes containing tissue cultures from 
mojikey kidneys. Blocks of central nervous 
system (GNS) tissue from the various anatomi- 
cal areas were pooled, made into a 20 percent 
suspension with chilled distilled water, and then 
processed and inoculated as above. 

Inoculated tissue culture tubes were observed 
daily for microscopic evidence of cytopatho- 
frenic effect. If no degeneration was seen after 
14 to 21 days, one blind passage of cells and 
fluid was made and these subcultures observed 


for a similar period of time. When definite 
signs of specific cellular degeneration occurred, 
the tissue culture fluid was harvested and inocu- 
lated into a “spot neutralization typing test” 
as described by Melnick and others (5) . In tin's 
procedure, samples of infected “unknown” fluid 
were mixed separately with poliomyelitis type- 
specific monkey hyperimmune serums. Follow- 
ing incubation, these mixtures were each inocu- 
lated into two tissue culture tubes and incubated 
at 37° C. for several days. Preliminary identi- 
fication was accomplished if protection oc- 
curred in the tubes containing one monotypic 
antiserum but not in the tubes containing the 
other two antiserums or in the control cultures. 
In each instance, the procedure promptly iden- 
tified the cytopathogenic isolate as a strain of 
poliomyelitis virus, and it was unnecessary to 
perform quantitative neutralization tests. 

Specimens from the 16 patients studied were 
obtained during December 1954 and January 
1955. Nine of these patients died while the 
seven survivors exhibited definite paralytic 
manifestations. All 16 patients lived within a 
10-mile radius of the hospital, but several cities 
were represented; 7 resided in Toa Baja, 5 in 
Catano, 3 in Bayamon, and 1 in San Juan. 

Results 

Virus isolation attempts using central nerv- 
ous system tissue were successful in G of the 9 
fatal cases, with recovery of type 1 poliomyeli- 
tis virus in each instance (table 1). 

Throat and rectal swab materials were avail- 


1- 

2 - 

3 - 

4 - 

5 - 

6 - 

7 , 

8 . 
9 _ 


Table 1. Poliomyelitis virus isolations from 9 fatal cases 


Patient No. 


i 

Patient's age i 

i 

i 

Results of virus isolation attempts on. 

CNS 

Throat swab 

Rectal swab 

lK years 

Type 1 1 

Negative , 

Negative. 

Negative. 

months 

1 K years.. 

lype 1 — 

i Type 1 

Negative 

Negative. 

16 months 

Type 1 



years 

Type 1 



4}4 years 

{') 

Negative- 




Negative 

. — 

— - ■ 


. Results unsatisfactory because of bacterial contamination. 
Note: Leaders (-) indicate swabs were not avadable. 
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Table 2. Poliomyelih's studies of 7 surviving (paralytic) cases 


Patient iS T o. 

Patient’s age 

Results of virus 

isolation attempts 

Neutralizing antibody titer against 
type: > 

Throat swab 

Rectal swab 

1 

2 

3 

10 


Negative 

Type 1 

/ 64 

<4 

<4 





\ 128 

<4 

<4 

U 


Type 1 

Negative 

t 64 

<4 

<4 





1 128 

<4 

<4 

12 


Negative 

Negative 

/ 128 

<4 

<4 





{ 512 

<4 

<4 

13 


Negative 

Negative 


1024 

1024 





{ 64 

256 

256 

14 


Negative 

Negative 

/ < 4 

S 

32 





\ 32 

<4 

32 

15 2 

8 months 

Negative 

Negative 

256 

<8 

<8 

16 2 


Negative 

Negative - 

32 

<4 

<4 









1 Upper row represents tests with acute phase serum; lower row represents convalescent phase serum. 

2 Single serum samples only were available. 


able from 3 of the patients who died and from 
all 7 surviving patients (tables 1 and 2). In 
only two instances were isolation attempts suc- 
cessful with these specimens ; one strain was ob- 
tained from rectal swab material and another 
from a throat swab. Each of the two agents 
proved to be type 1 poliomyelitis virus (table 2) . 
Although throat and rectal swabs failed to yield 
virus in the three fatalities, viral recovery was 
possible when CNS tissue specimens were used. 

Paired serums were available for 5 of the 7 
paralytic patients ( table 2) . Serologic tests re- 
vealed a significant rise in neutralizing anti- 
body titer (fourfold or greater) in 3 of these 
instances (patients 12, 13, and 14). Although 
no significant increase in antibody was shown 
with the remaining two paired serums (patients 
10 and 11), it should be noted that only type 1 
antibody was present, and in each case a type 
1 virus was recovered from either the rectal or 
throat swab. Convalescent serums only were 
obtained from the remaining two paralytic 
patients. Both were S-month-old infants and 
their serums neutralized type 1 but not types 2 
or 3 poliomyelitis virus. 

Discussion 

All 6 of the 9 fatal cases from whom virus 
was recovered from the CNS died by the third 
day of hospitalization, which was still within 
a few days following onset of illness. Two of 


the three patients from whom isolation attempts 
were unsuccessful died relatively late in their 
illness (one on the 21st and the other on the 57th 
day of disease) . The one remaining CNS speci- 
men was considered unsatisfactory for study 
because of heavy bacterial contamination. In 
all nine of the fatal cases microscopic examina- 
tion of brain and cord tissue resulted in a patho- 
logical diagnosis of poliomyelitis. (Gross and 
microscopic pathological examinations were 
done under the supervision of Dr. Gerardo B. 
Polanco, Bayamon District Hospital) . It is of 
course not surprising that no virus could be 
recovered from the two patients dying late in 
the course of the disease since general experi- 
ence has shown that virus can rarely be recov- 
ered from the CNS after the second week of 
disease (6). 

It is of some interest that isolation attempts 
were successful in only two instances with 
throat and rectal swab specimens although pre- 
sumably all such samples were taken from para- 
lytic poliomyelitis patients. One must con- 
sider the possibility that the nasopharyngeal 
secretions contained little or no virus or per- 
haps neutralizing antibodies when these sam- 
ples were obtained; yet, no such explanation 
suffices for the rectal swabs. More plausible 
explanations are, perhaps, that only small 
amounts of throat secretions or fecal materials 
were obtained thus causing virus dilution to 
be a critical factor (7) or viral inactivation 
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occurred in the tubes of broth under conditions 
of subsequent handling and shipment (£), or 
both. These observations appear in general 
agreement with those of Godenne and Riordan 
in a recent publication (7). They noted that 
throat and rectal swabs were not ideal speci- 
mens for routine poliomyelitis virus isolation 
attempts. 

Demonstration of a significant antibody titer 
rise between paired serum specimens enabled a 
diagnosis in three surviving patients. The four 
remaining surviving patients were shown to 
possess neutralizing antibodies for type 1 virus 
alone. This assumes additional significance 
when one considers that each was convalescing 
from an attack of acute paralytic disease, and 
furthermore, in two such instances the children 
were less than 1 year of age. 

Summary 

Type 1 poliomyelitis virus was isolated from 6 
of 9 patients who died and from 2 of 7 survivors 
studied in the 1945-55 outbreak of acute para- 
lytic disease in Puerto Rico. A diagnostic in- 
crease in neutralizing antibody titer for type 
1 virus was demonstrated in 3 of the 7 surviving 


patients, while the remaining 4 possessed anti- 
bodies for this type virus alone. 
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National Advisory Council on Health Research Facilities 


Marion B. Folsom, Secretary of Health, Educa- 
tion, and Welfare, has appointed 12 members to the 
new National Advisory Council on Health Research 
Facilities. The council assists the Public Health 
Service in administering a program of Federal 
grants for construction of medical research facilities. 

The advisory council, established in the new law, 
includes 8 leading medical, dental, and scientific 
authorities and 4 members to represent the public. 
The Surgeon General of the Public Health Service 
and an official of the National Science Foundation 
are ex officio members, with the former serving as 
chairman. 

Members of the council are: Dr. George N. 
Aagaard, Seattle, Wash., professor of medicine and 
dean of the University of Washington School of 
Medicine; Eugene N. Beesley, president, Eli Lilly 
and Co., Indianapolis, Ind.; Dr. Thomas H. Hunter, 
dean, University of Virginia School of Medicine, 


Charlottesville; Dr. Carlyle Jacobsen, executive dean 
for medical education, State University of New 
York. 

Dr. Paul C. Kitchin, professor of dental histology 
and embryology, Ohio State University School of 
Dentistry, Columbus; Dr. Oliver H. Lowry, dean, 
Washington University School of Medicine, St. 
Louis, Mo.; Dr. Robert A. Moore, vice chancellor, 
University of Pittsburgh; F. C. Sowell, vice presi- 
dent and general manager, radio station WLAC, 
Nashville, Tenn. 

Dr. John E. W. Sterling, president, Stanford Uni- 
versity, Calif.; Dr. Thomas B. Turner, professor of 
microbiology . School of Hygiene and Public Healt 
Johns Hopkins University, Baltimore; Dr. Janies W. 
Wilson, professor and chairman, department o 
biology. Brown University, Providence, R. I-; and 
James Bradshaw Mintener, former Assistant Secre- 
tary of Health, Education, and Welfare. 
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How much of each lot of vaccine must be tested to provide reasonable 
assurance of its safety? This paper considers some of the statistical 
issues associated with this question and, in the process, develops the 
concept of the consistency of a production process. 


Some Statistical Aspects of Safety Testing 
the Salk Poliomyelitis Vaccine 

By JEROME CORNFIELD, MAX HALPERIN, Ph.D., and FELIX MOORE 


M ANY circumstances can influence the 
safety of any lot of vaccine. They may 
be conveniently considered as falling into two 
distinct classes. The first consists of all those 
circumstances affecting the ability to produce 
a safe vaccine, the second those affecting the 
ability to detect an unsafe vaccine. Problems 
involving the second class of circumstances we 
shall refer to as problems of safety testing. In 
practice the safety of the vaccines released for 
general use will depend on the successful solu- 
tion of both sets of problems, and it would be 
hazardous to place reliance for safety exclu- 
sively on either one of the two. Nevertheless, 
m formulating criteria for safety testing, it is 
useful to inquire into the amount of testing re- 


Tke authors are all ivith the National Institutes of 
Health, Public Health Service. Mr. Cornfield is 
assistant chief of the Biometrics Branch of the 
Division of Research Services. Dr. Halperin is 
chief of the Biometrics Office, Diinsion of Biologies 
Standards, and Mr. Moore is chief of the Biometrics 
Research Section of the National Heart Institute. 
They presented this paper at the 115th Annual Meet - 
in G °f die American Statistical Association, held in 
New York City December 28, 1955. 


quired to assure a high level of safety without 
making any assumptions about the safety of 
the production process. This is equivalent to 
asking whether it is possible to assure a high 
level of safety by testing alone, even under the 
most unfavorable production circumstances that 
one can envisage. While we shall not be able 
to answer this question definitively, it will be be- 
cause of the lack of key biological information 
and not because the problem is analytically in- 
soluble or even necessarily that the solution, 
given the key information, would require im- 
practicably large amounts of testing. 

Vaccine Preparation 

We begin by reviewing briefly those aspects 
of vaccine preparation and the minimum re- 
quirements for safety testing (1) which are 
pertinent to the subsequent discussion. There 
are three immunologically distinct forms of 
poliomyelitis virus. An attack by type 1 virus 
will confer immunity against further infection 
by that type but not necessarily against in- 
fection by type 2 or type 3. Since the vaccine 
must provide protection against all three types, 
it must contain antigens for each. A vaccine 
prepared from a single virus type is referred 
to as a single-strain vaccine, while a trivalent 
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vaccine, the form in which the vaccine is actu- 
ally used, is a combination of equal amounts of 
three single-strain vaccines. 

Each batch of single-strain vaccine is pre- 
pared from a virus pool obtained by propaga- 
tion on cultures of monkey kidney tissue. The 
pool is filtered and then tested for infectivity. 
If sufficiently infective for tissue culture, it is 
ready for the next step, the preparation of 
vaccine. A pool is considered sufficiently in- 
fective if 0.5 cc. is capable of infecting tissue 
culture after at least a one-millionfold dilution. 
The amount by which a preparation must be 
diluted before it loses infectivity is referred to 
as its titer. There is, in fact, no single dilution 
point at which infectivity turns abruptly to 
noninfectivity, and in practice the titer used is 
that dilution estimated to result in infectivity 
for 50 percent of the inoculated tissue culture 
tubes. The amount of virus present in an 
inoculum capable of infecting 50 percent of the 
tubes is referred to as one tissue culture 
infectious dose (TCID 50 ). 

In practice it is more convenient to work with 
log titers than with titers. We thus say that a 
virus pool is ready for the next step when its 
log titer is at least 6. In the next step the pool 
is exposed to formaldehyde at a temperature of 
37° C. and heated for 6 days or more. The 
preparation loses infectivity continuously but 
still retains the ability to stimulate antibody 
production. At intervals during this inactiva- 
tion process samples are taken and the titer of 
0.5 cc. determined. At some point during the 
process, usually 2 to 3 days, the titer has 
dropped from at least 1 million to unity, that 
is, after 2 to 3 days the 0.5 cc. of the preparation, 
if diluted at all, will infect less than half the 
tubes into which it is inoculated. Unless one 
uses larger inoculums or concentrates the prep- 
aration, the log titer cannot be easily deter- 
mined for any period after this time. The 
curve relating log titer to time heated is re- 
ferred to as an inactivation curve. 

Subsequent to theoretically complete inacti- 
vation, tissue culture safety tests are perfoimed. 
The current tissue culture safety test requires 
two independent tests of 500 cc. each for each 
sin"le-strain vaccine, the first test 6 to 9 days 
after the initiation of inactivation, the second 
3 days after the fi^'t. In addition, 1,500 cc. of 


each trivalent vaccine must be tested. The test 
batch is passed if it produces no tissue changes 
indicative of the presence of live virus amUn 
addition passes a monkey safety test. This 
latter test requires that each filling of the final 
trivalent lot must be tested on at least 5 
monkeys, a minimum of 20 being used for each 
lot. Each monkey receives 2.5 cc. of vaccine. 
The lot is passed if histological and other 
studies on the test monkeys “leave no doubt that 
poliomyelitis infection did not occur’ (i). 

Shape of inactivation Curve 

To point up the difficulties that can arise when 
exclusive reliance is placed upon the safety of 
the production process rather than on the ade- 
quacy of the safety test, we consider Salk’s 
original concept of factors affecting safety. As 
elaborated in several publications, the chief 
guarantee of the safety of the final vaccine was 
not felt to be the result of a monkey or tissue 
culture safety test but rather the nature of the 
inactivation process itself. Thus, it was ob- 
served that if log titer was plotted against time 
of exposure over the observable period, that 
is, the first 2 or 3 days, that log titer was a 
linear function of time. Figure 1, which has 
been adapted from one of the discussions of 

Figure 1. Theoretical relationship between log 
titer and inactivation time. 
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LOG CONTAINING 
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:his point subsequently published by Salk (2), 
illustrates this point with a theoretical inactiva- 
tion curve in which log titer is assumed to drop 
from an initial value of 6 to 0 in 2% days. Salk 
has written (2) that the linear nature of this 
relation “makes possible the prediction, rather 
precisely, of the time required to render each 
preparation free of living virus.” Thus, in the 
initial virus pool one tissue culture infectious 
dose could be found in as small amount as one 
two-millionths of a cubic centimeter. By 2 y 2 
days one would find one TCID 50 only in every 
half cubic centimeter, and, by simple extrapola- 
tion, by 6 days only one in every 125 million cc. 
Again quoting from one of Salk’s publications 
(3) “[if] the reaction is allowed to proceed 
for a total period equal to three times the inter- 
val required for interception of the base 
line . . . the margin of safety which guaran- 
tees absolute safety has been assured.” 

The assumption that log titer was a linear 
function of inactivation time was not an entirely 
empirical one, simply suggested by inspection 
of data, but a relationship often found in theo- 
retical chemistry. If the inactivation process 
is thought of as a chemical reaction analagous 
to a situation wherein one molecule of virus 
combines with one molecule of formaldehyde, 
the latter being present to excess and conse- 
quently not limiting the speed of the reaction, 
then the relationship between log titer and time 
would indeed be linear, if the system was ho- 
mogeneous (/). Whatever the merits of this 
formulation from the point of view of inactiva- 
tion kinetics under controlled laboratory condi- 
tions, the occurrence of lots of vaccines contain- 
ing live virus, even after 9 days of inactivation 
(5) , indicated that extrapolation of the inacti- 
vation curve was no substitute for safety testing. 

It is not hard to see why the extension of 
results possibly applicable in a homogeneous 
system to a potentially heterogeneous system 
might cause difficulty. Thus, figure 2 compares 
the inactivation curves obtained for two dif- 
ferent hypothetical heterogeneous systems with 
the linear inactivation curve of the preceding 
figure. In the first curve we have assumed a 
heterogeneous system with two groups of virus 
particles, each being inactivated at different 
rates. One group is assumed to have an initial 
titer of 10 0 and a loss of log titer of 2.4 per 


Figure 2. Theoretical virus inactivation curves 
for three different models of the inactivation 
process. 



day, the other an initial titer of 10 but it is 
assumed to have no loss in activity as the reac- 
tion proceeds. Such a situation could occur if 
the bulk of the virus particles were being inacti- 
vated as in a monomolecular reaction, but a 
small fraction, 1/1,000,000, were protected from 
the action of the formaldehyde by tissue par- 
ticles. It will be noted that in such a situation 
the observed inactivation curve would be vir- 
tually indistinguishable on any basis from a 
linear inactivation cui’ve for the first 2y 2 days, 
but that thereafter it would level out quite 
rapidly and, no matter how protracted the time 
of inactivation, would remain at a level of one 
TCIDjo for every 50 cc., a highly infectious 
level. The shape of the inactivation curve 
for the observable period would in such a situa- 
tion provide no guide to the subsequent course 
of the reaction. 

In the second curve we have also assumed two 
groups of particles being inactivated at differ- 
ent rates. The first group is assumed to have 
an initial titer of 10 5 91 and to undergo a loss in 
log titer of 2.4 per day. The second group is 
assumed to have an initial titer of 10 * 51 and to 
undergo a daily loss in log titer of 1.47. Some 
curvature in the observable period will be noted. 
After 2 days of inactivation this curve is 0.8 of 
a log titer above the first curve, but it does not 
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level off as rapidly, eventually crosses it, and at 
6 days lias one TCID 50 in every 5,000 cc. Look- 
ing only at tlie observable period, one might 
place confidence in the eventual noninfeetivity 
of the hypothetical vaccine producing curve 1 
and might have serious doubts about the one 
producing curve 2. Nevertheless, after 6 days 
of treatment the second vaccine would have only 
1/100 the concentration of infectious particles 
of the first. 

These are, of course, only highly oversimpli- 
fied models of what might happen. The real 
question is what does happen. To answer this 
we consider five successive lots of vaccine pro- 
duced by a single manufacturer. These lots 
were composed of 104 independently produced 
and tested single-strain components. Of these, 
12 had failed their initial tissue culture test 
after inactivation was presumably complete and 
the remainder had passed. We have taken all 
12 of the positive components and a haphaz- 
ardly selected sample of 17 of the 02 negatives. 
Least squares parabolas have been fitted to each 
of the 29 inactivation curves. The following 
tabulation shows for each of the curves the 
value of the quadratic component at 50 hours 
for positive and negative lots. 


Negative 

lots 

Positive 

lots 

1. 22 

0. 66 

1. 25 

1. 86 

1. 82 

0. 10 

0. 38 

0. 22 

1. 41 

0. 59 

0. 85 

1. 16 

0. S7 

0. 63 

-1. 59 

1. 34 

1. 84 

0. 2S 

0. 94 

0. 47 

— 1. 25 

0. 57 

0. 21 

0. So 

0. 07 

1. 16 



2. 00 

O. 91 

Average 

.0. 66 

-0. 11 




Average,- 

.0. 75 




Note: The quadratic component is the value of 
ct 2 , with t — 50, where log titer=a+f>f+cJ 2 and i is time 
in hours. 


It will be noted that the value of the quadratic 
omponent is less than zero in only three cases, 
wo for negative lots and one for a positive lot. 
n all other cases the quadratic term is positive, 
ndicating that the best fitting parabola curves 
ip and away from the linear component and 
hat a linear extrapolation will underestimate 
on- titer The average value of the component 
/50 hours, 0.75, involves about the same de- 
parture from linearity at that point as does 
mrve 2 of figure 2. The antilog of this value, 
5 6 indicates that at 50 hours a difference of 


more than fivefold in estimated titer had al- 
ready developed between the best fitting parab- 
ola and its linear component. 

The fundamental point, however, is that no 
difference is apparent in the value of tlie quad- 
ratic component for positive and negative lots. 
Theoretical considerations and actual experi- 
ence both lead to the same conclusion there- 
fore that the shape of the inactivation curve 
up to a certain point provides no necessary in- 
dication of its shape thereafter. One can also 
draw the more general conclusion that no matter 
how safe a production process is believed to be, 
common prudence requires safety testing pro- 
cedures which have high probability of detect- 
ing the presence of live virus particles, if by 
some unforeseen chance the production process 
permits this to happen. 

Size of Test Batch 

In many problems of industrial sampling in- 
spection, a decision as to how much to sample 
is reached by minimizing the monetary loss 
arising from a combination of testing cost and 
the costs arising from erroneously rejecting 
good lots or accepting bad lots of a product 
(with due regard for the a priori probability 
that a lot will be bad) ( 6 ). But in the present 
problem the loss arising from erroneously ac- 
cepting an infectious lot is entirely incommen- 
surable with the cost of testing or with the cost 
of erroneously rejecting good lots. This sug- 
gests that the methods of industrial sampling 
inspection cannot be applied to the present prob- 
lem without some modification if they can be 
applied at all. 

We may approach a solution by considering 
first of all an idealized suspension of virus par- 
ticulates of which we may assume that ( 5 ) : 

1. The particulates are randomly and inde- 
pendently dispersed throughout tlie sus- 
pension. 

Second, we consider an idealized test system 
for which we may assume that : 

2. One particulate is an effective dose and 
when introduced into the test system will 
invariably make its presence known bj 
eliciting some characteristic response. 

Since our immediate interest is the logical 
structure of the problem of safety testing, we 
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defei' to a subsequent section a discussion of tho 
correspondence, if any, between (a) the ideal- 
ized viral suspension and an actual vaccine 
containing residual live virus and (b) the 
idealized test system and the tissue culture and 
monkey tests actually used. In this and the 
following section the “lots" referred to are 
assumed to have the characteristics of this 
idealized suspension. 

The first assumption is sufficient to assure that 
if a test volume of v cubic centimeters is taken 
from a suspension containing in particulates 
per cubic centimeter (infection level m ) the 
probability that the sample will contain exactly 
a? particulates is given by the general term of 
the Poisson distribution, namely : 

[i] 

This is true when the volume of the suspension 
(F) is large relative to the volume of test 
sample (v), as we shall assume in what follows. 
When this assumption cannot be made (7), the 
required probability is the general term of the 
binomial distribution, namely : 

crxvyo-vr' 

The second assumption says that the proba- 
bility of detecting growth in the test system is 
identical with the probability that the test 
volume contains one or more particulates, 
namely : 


s 

£=1 


1 {mvy 


x! 


[3] 


Thus, in testing v cc. from a suspension at 
infection level m the probability of an errone- 
ously negative test is e~” w . By varying v and 
m jt is possible to explore numerically the prob- 
abilities of erroneously accepting suspensions 
at diilerent infection levels and using different 
sample sizes. For example, if one tests 500 cc. 
from a suspension containing 5 particulates per 
1,000 cc. the probability of a negative result is 
0.08, since 


g-(.00S) (500)__Qg2 

Thus, 8 percent of all suspensions at this infec- 
tion level would pass a test using 500 cc. 

The minimum requirements imply that 1,500 


cc. of each single strain vaccine will be tested on 
tissue culture and at least 50 cc. more on mon- 
keys. If assumptions 1 and 2, held for both 
tissue culture and monkey tests, the additional 
safety assured by the 50 cc. could for the pur- 
poses of this calculation be disregarded. In 
that case the probability of passing a single- 
strain pool at infection level 5 per 1,000 cc. 
would be 

^(.o^u.ooo) x (p ro jj a bilifcy of a negative in the 
1,500 cc. in the trivalent pool) 

If the infection level for the trivalent pool is 
also assumed to be .005, this gives a final prob- 
ability of a false negative of 

Thus, the probability of accepting single- 
strain pools containing 5 virus particulates per 
1,000 cc. would be less than 1/100,000 if assump- 
tions 1 and 2 were satisfied. This is the prob- 
ability given in the White Paper for passing 
a single-strain vaccine produced at infection 
level 5 per 1,000 cc. (5a). 

Consistency 

There are a number of questions that can be 
raised about this formulation. We note first 
that it appraises a lot solely on the basis of the 
evidence furnished by that lot and makes no 
use of prior information on the consistency or 
inconsistency with which negative lots have 
been produced in the past. In practice the Pub- 
lic Health Service’s Technical Committee on 
Poliomyelitis Vaccine, which must approve each 
lot before it is released, has “been influenced as 
much by the plant record for consistency of per- 
formance as by the negative results of tests on 
the individual lots considered” (8). But there 
has been no precise criterion of what is meant by 
consistency. This is the question to which we 
now turn. 

We start by borrowing a concept from the 
literature of quality control and consider the 
average outgoing quality of lots passing the 
new safety test. More precisely we ask : What is 
the probability that a cubic centimeter of a sus- 
pension passing the safety test will contain 
some specified number of particulates, say one 
or more ? Making the same two assumptions as 
were made earlier we find that no answer to this 
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question is possible because we do not know the 
infection level at which any given vaccine is 
produced. Suppose, for example, that all lots 
being produced by a manufacturer contain ex- 
actly one particulate per liter. Then no matter 
what the safety test, so long as any lots at all 
are passed, the outgoing lots will also contain 
one particulate per liter. In such a case, of 
course, a considerable proportion of batches sub- 
mitted would fail the safety test, and it is un- 
likely that anyone, producer or tester, would 
feel any great confidence in the safety of the 
batches that passed. This example suggests that 
if one wishes to control the probability that an 
outgoing cubic centimeter contains live virus, 
one must consider not only the lot being tested 
but also the past history of testing, that is, the 
consistency with which safe lots have been pro- 
duced. It also suggests a general way of pro- 
ceeding. 

Subject to the assumptions made earlier let 
us initially consider a manufacturer producing 
a single-strain pool at constant infection level 
m. Denote the probability that a cubic centi- 
meter contains one or more particulates infec- 
tious for the test system by P. Then 

[I] 

We shall henceforth refer to P as outgoing qual- 
ity. Denote the probability that a batch pro- 
duced at this level of infection will pass when 
■v cc. are tested by Y. Then 

Y — e ~ *" [5] 

and 

P = 1 - Y 11 ’ [6] 

For this simplest situation we thus have a re- 
lation between the probability that an outgoing 
cubic centimeter contains one or more particu- 
lates, P, and the proportion of lots, which pass, 
Y, for constant test level, v. P is a quantity 
that we wish to keep below some minimum 
level; the amount tested, v, is subject to our 
control; and Y, the proportion of lots passed, 
can be estimated from past experience. As it 
stands the model is too simple to be realistic, but 
solely in the interests of understanding its im- 
plications let us explore it numerically. Sup- 
pose we set P at some low level, say 5/100,000 
and consider -a=4,500, that is, we consider the 


entire testing process to consist of a single test 
of 4,500 cc. of the final trivalent pool. We then 
have 

5 X 10^=1- Tv™ 

Solving, we obtain Y=80.0. 

That is to say, if a manufacturer is producing 
lots at a constant but unknown level of contami- 
nation, and if 4,500 cc. of each batch are tested 
and 80.0 percent pass, then, given the assump- 
tions previously made, it follows that out of 
every 100,000 cc. released, 5 would be expected 
to contain one or more live virus particulates. 

If now under this model we wish to assure 
that the probabilitj r of live particulates in a 
cubic centimeter of passed vaccine never ex- 
ceeds 5/100,000, we pass a lot if, and only if: 
(a) the lot under consideration passes a safety 
test involving 4,500 cc.; and ( b ) at least 80.0 
percent of previously tested lots have passed. 

In practice we should, of course, wish to safe- 
guard ourselves against a number of contingen- 
cies, perhaps the most important of which is 
that the level of m fluctuates from time to time. 
In that case one might wish to use only recent 
production information in estimating the value 
of Y for a producer. Suppose, for example, 
one looked at only the last 10 lots produced. 
If the probability of a negative were in fact 
constant and equal to .8, then the probability of 
passing all 10 is .11, which is rather high and 
suggests that a run of 10 negatives is not too 
improbable even for a Y less than .8. The 
probability of passing 20 out of 20 when Y—.S 
is, however, .012, while the probability of fail- 
ing 1 out of 20 is .058. One might thus regard 
20 negatives out of 20 as evidence at approxi- 
mately the .99 level of confidence that I was 
at least equal to .8 and at least 1 positive out of 
20 as evidence at this level that Y might be be- 
low .8. An amended procedure for providing 
that the probability of live particulates in a 
cubic centimeter from passed lots does not ex- 
ceed 5/100,000 would be to pass a lot if, and 
only if. it formed part of a run of 20 negative 
lots. More generally if we denote by « the 
size of the run of negative lots required, we have 

log a _ 

n ~ 

where (1— a) is the level of confidence. 
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Size of negative run in) required to insure given 
confidence Cl — a) that average outgoing in- 
fectivity per cubic centimeter is less than P 
ifor selected values of a, P, and test vol- 
ume, v). 


(l a) 

1 

o 

X 

1-4 

II 

O 

1 

O 

X 

1 ! 

7 

o 

H 

X 

U5 

<N 

II 

a. 

o 

o 

X 

o 

«5 

II 

o. 




1,000 


.95-... 

303 

60 

12 

6 

.99 

•105 

92 

18 

9 

.999 

698 

138 

28 

14 

.9999 

930 

1S5 

37 

18 

.99999 

1, 162 

231 

46 

23 


| v~ 5,000 

.95 

61 

12 

2 

1 

.99 

93 

18 

4 

2 

.999 

140 

28 

6 

3 

.9999 

ISO 

37 

7 

4 

.99999 

233 

46 

9 

5 


y= 10,000 

.95 

3D 

g 

1 

1 

.99. 

47 

9 

2 

1 

.999 

70 

14 

3 

1 

.9999 

93 

IS 

4 

2 

•99999... 

116 

23 

5 

o 


We show in the table above the values of n for 
various levels of confidence, sample volumes, 
and levels of outgoing quality. 

The rule derived is in a general way consist- 
ent with recent practice in accepting and reject- 
ing lots. In the 1954 field trials, however, its 
use would have led to the rejection of the two 
lots whose production was preceded and fol- 
lowed by lots which tested positive. The lots 
which tested positive were discarded, but the 
two lots sandwiched in between were used in 
the field trials, a practice inconsistent with any 
consistency rule. (A rereading of the slides 
which led to calling these lots positive has, in 
the light of the accumulated experience, 
prompted rediagnosis. All four lots are now 
believed to have tested negative, according to a 
personal communication from David Bodian. 
1 his finding, of course, should not be construed 
as justification of the 1954 practice but rather 


as an explanation of why it did not lead to 
difficulties.) 

Most of the modifications of this model which 
are required to make it more realistic are 
straightforward, but involved, and we shall not 
discuss them. There is one modification of pos- 
sible interest that we mention here, however. 
We have justified the rule of estimating Y only 
from the 20 previously produced lots by consid- 
ering the possibility that the level, m , fluctuates 
from lot to lot The relation between P and Y 
was obtained on the assumption that it is con- 
stant, however. Does the relation between P 
and Y continue to hold when m is no longer 
assumed constant from lot to lot? 

A perfectly general answer can be supplied. 
Xo matter how m fluctuates one can show 

P^l-F 1 ' 0 [7] 

where P and Y are averages of equations 4 and 5 
over the appropriate distributions of m (see 
inset). The equality between P and Y pre- 


Derivation of Equation 7 


Define P and Y by equations 4 and 5 ; let in 
be the level of infection of a lot, and let v be the 
cubic centimeters tested of each lot. If now 
we suppose that m has an arbitrary distribution 
F(m), we define Y by 


and P by 


Y=£e-™dF{m) 

■J> 




Je~ m,, clF(m) 

- je- m «+"dF(m) 
Y 


From Liapounoff's inequality 


[3] 


[9] 


[ 10 ] 


Substituting from equation 10 in equation 9, 
equation 7 follows. A somewhat more general 
result has been obtained by Paul Meier in a 
study as yet unpublished. 
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question is possible because we do not know the 
infection level at which any given vaccine is 
produced. Suppose, for example, that all lots 
being produced by a manufacturer contain ex- 
actly one particulate per liter. Then no matter 
what the safety test, so long as any lots at all 
are passed, the outgoing lots will also contain 
one particulate per liter. In such a case, of 
course, a considerable proportion of batches sub- 
mitted would fail the safety test, and it is un- 
likely that anyone, producer or tester, would 
feel any great confidence in the safety of the 
batches that passed. This example suggests that 
if one wishes to control the probability that an 
outgoing cubic centimeter contains live virus, 
one must consider not only the lot being tested 
but also the past history of testing, that is, the 
consistency with which safe lots have been pro- 
duced. It also suggests a general way of pro- 
ceeding. 

Subject to the assumptions made earlier let 
us initially consider a manufacturer producing 
a single-strain pool at constant infection level 
m. Denote the probability that a cubic centi- 
meter contains one or more particulates infec- 
tions for the test system by P. Then 

P=\~c- m [- 1 ] 


We shall henceforth refer to P as outgoingqual- 
ity. Denote the probability that a batch pro- 
duced at this level of infection will pass when 
■o cc. are tested by Y. Then 

Y=e~™ [5] 

and 

P = 1 - 3™ [6] 


For this simplest situation we thus have a re- 
lation between the probability that an outgoing 
cubic centimeter contains one or more particu- 
lates, P, and the proportion of lots, which pass, 
F, for constant test level, v. P is a quantity 
that we wish to keep below some minimum 
level; the amount tested, v, is subject to our 
control; and Y, the proportion of lots passed, 
can be estimated from past experience. As it 
stands the model is too simple to be realistic, but 
solely in the interests of understanding its im- 
plications let us explore it numerically. Sup- 
pose we <et P at some low level, say 5/1 00,000 
and consider r=I,500, that is, we consider the 


entire testing process to consist of a single test 
of 4,500 cc. of the final trivalent pool. We then 
have 

5X10- 5 =1 -TV" 0 

Solving, we obtain Y=S0.0. 

I hat is to say, if a manufacturer is producing 
lots at a constant but unknown level of contami- 
nation, and if 4,500 cc. of each batch are tested 
and SO.O percent pass, then, given the assump- 
tions previously made, it follows that out of 
every 100,000 cc. released, 5 would be expected 
to contain one or more live virus particulates. 

If now under this model we wish to assure 
that the probability of live particulates in a 
cubic centimeter of passed vaccine never ex- 
ceeds 5/100,000, we pass a lot if, and only if: 
(a) the lot under consideration passes a safety 
test involving 4,500 cc. ; and (b) at least 80.0 
percent of previously tested lots have passed. 

In practice we should, of course, wish to safe- 
guard ourselves against a number of contingen- 
cies, perhaps the most important of which is 
that the level of m fluctuates from time to time. 
In that case one might wish to use only recent 
production information in estimating the value 
of J' for a producer. Suppose, for example, 
one looked at only tire last 10 lots produced. 
If the probability of a negative were in fact 
constant and equal to .8, then the probability of 
passing all 10 is .11, which is rather high and 
suggests that a run of 10 negatives is not too 
improbable even for a Y less than .8. The 
probability of passing 20 out of 20 when Y—.S 
is, however, .012, while the probability of fail- 
ing 1 out of 20 is .058. One might thus regard 
20 negatives out of 20 as evidence at approxi- 
mately the .90 level of confidence that Y was 
at least equal to .8 and at least 1 positive out of 
20 as evidence at this level that Y might be be- 
low .S. An amended procedure for providing 
that the probability of live, particulates in a 
cubic centimeter from passed lots does not ex- 
ceed 5/100,000 would be to pass a lot if, and 
only if, it formed part of a run of 20 negative 
lots. More generally if we denote by n the 
size of the run of negative lots requited, we have 

Jog a 

11 ~~ V log (1 — P) 

where (1-a) is the level of confidence. 
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on the grounds that the increase would bo more 
than counterbalanced by decreases in subsequent 
years. 

It is even move diilieult to indicate what fac- 
tors should be considered in selecting a level of 
confidence. From a practical point of view, 
however, tho value selected is not as crucial as 
that of P, Thus, increasing the level of con- 
fidence from .5)9 to .99999 increases the required 
length of negative runs by about two- and one- 
half-fold, whereas decreasing P from 5 to 1 per 
190,000 increases it by fivefold. In general, the 
choice requires a compromise between the desire 
for a high degree of confidence and practical 
limitations on possible sizes of n. 

It is important to realize that, after one lias 
determined a value for outgoing quality, say 
&’/100,000, and a confidence level, 1— «, it does 
not necessarily follow that in proportion « of 
the negative runs a* cc. in every 100,000 will in 
fact contain live virus. What will actually 
happen depends on the safety of the production 
process. If the production process is safe, such 
levels will not occur. The logical structure of 
safety testing, in short, necessitates fixing a 
maximally tolerable level of outgoing infectiv- 
ity, but this level need not necessarily ever be 
realized. 

On lhe Assumptions Used 

The key assumptions of the preceding section 
are that: (a) a vaccine can be considered as an 
idealized suspension of randomly and inde- 
pendently dispersed particulates, (b) the tissue 
culture and monkey tests used can be consid- 
ered as an idealized test system capable of in- 
variably detecting the pi'esence of a single virus 
particulate, and (c) a child may be considered 
maximally sensitive and invariably capable of 
developing poliomyelitis, even when exposed to 
a single virus particle. 

Several bits of evidence suggest that the last 
assumption is incorrect by several orders of mag- 
nitude. First of all, most persons have devel- 
°Ped an immunity to the disease by the time 
they reach adult age even though not more than 
I percent have ever had clinically manifest 
poliomyelitis. Associated with this is an in- 
creased level of neutralizing antibodies {13), 
which suggests that most adults were at some 
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time in life infected b} r poliomyelitis virus with- 
out ever having developed the disease. More 
direct evidence on this point is provided by a 
longitudinal study of familial infection with 
poliomyelitis virus by Fox and associates (1-i). 
During a 3-year study of 156 households, they 
noted the development of 210 cases of infection 
with poliomyelitis virus as indicated either by 
the recovery of virus from stools or elevated 
serum antibody levels or both. There was not 
a single instance of paralytic disease in any of 
the 240 cases. Extrapolating these results to 
the community of which the households were 
considered to be a sample (for which commu- 
nity the incidence of paralytic poliomyelitis was 
known) tliey 7 concluded that 1 paralytic case de- 
velops for every 710 cases of infection with 
poliomyelitis virus by the oral route. 

Further suggestive evidence on this point lias 
been brought to our attention by Natlianson and 
Hall. There were 105 cases of poliomyelitis 
among family contacts of Cutter vaccinated in- 
dividuals. These may he presumed to have 
been infected by vaccinated family members. 
Only 1 of these 105 family members developed 
a case of the disease. Thus, on this premise, of 
105 individuals sufficiently infected to pass the 
disease on to others 104 did not develop clinical 
poliomyelitis. The assumption that a child is 
maximally sensitive is thus a very conservative 
one. Testing procedures based upon this as- 
sumption will possess a considerable margin of 
safety, at least on this score. 

Turning to the first two assumptions, we note 
that they imply that if one tests v cc. of a vaccine 
at infection level m, the px-obability of a positive 
result is from equation 3, l—e~ mv . 

This relationship between the probability of 
a positive result and amount tested, often re- 
ferred to as the one-particle curve, is a well- 
known relationship in virology. It has been 
tested on a variety of plant and animal viruses 
and usually, although not invariably, found to 
apply (15). In principle, its applicability to 
the present problem could be tested by varying 
v in a vaccine preparation known to contain in- 
completely inactivated live virus. In practice, v 
can be varied only by diluting the vaccine, 
and the amount of live virus present in the vac- 
cines tested has not been sufficient to give posi- 
tive responses after dilution. To investigate 
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viously used now turns out to be an inequality 
and, fortunately, in the direction to make it 
useful. Thus, if 80.0 percent of a long series 
of lots, 4,500 cc. of each of which are tested, test 
negative, then the probability that a cubic centi- 
meter of passed material contains one or more 
particulates is equal to or less than 5/100,000. 
The assumption that m is constant is conse- 
quently the least favorable one for the safety 
tester, and the procedure suggested is one which 
protects him against the least favorable a priori 
distribution of m. 

What are the factors that will influence the 
level at which P, the level of- outgoing quality, 
is set? This is not a statistical question and 
consequently not one to which we can give an 
answer. It is, nevertheless, a question to which 
an answer is required, and it is worth indicating 
briefly some of the issues involved. First of 
all, P cannot be set at zero. That is to say, no 
amount of consistency testing can assure the 
complete absence of infcctivity. The most that 
can be done is to keep P, the proportion of in- 
fected cubic centimeters, below some preas- 
signed level. In selecting a numerical value for 
P, one must be guided by the consequences of 
the choice. The first major difficulty is that the 
consequence of introducing one virus particle 
into a human host is unknown. That is to say, 
if P is set at some value say 5/100,0 00, and the 
production process is such that five 1-cc. inocu- 
lums in every 100,000 released do in fact contain 
one virus particulate, we are unable to say 
whether any of the five children receiving the 
infected inoculums would contract the disease. 
In the next section we shall consider more 
closely the relation between exposure to live 
virus particulates and the subsequent develop- 
ment of disease. Here we shall simply make 


the overly conservative assumption that all chil- 
dren exposed to one or more live virus particu- 
lates invariably develop the disease— -that in 
setting a value of P we are also setting the inci- 
dence rate for poliomyelitis. 

Kow, the average annual incidence of para- 
lytic poliomyelitis is very low. In the average 
epidemic year of 1954 it was about 50 per 
100,000 persons in the age group 5-9 m areas 
covered by the field trial of the vaccine (9). 
The Francis report indicates that the 19o4 field 


trial vaccines reduced this rate by at least 50 
percent, and epidemiological analysis of the 
1955 experience leads to much the same con- 
clusion (10). Thus, a value of P set at, say 50 
percent of 50/100,000 would not be safe enough 
since such a safety testing procedure could 
barely assure that passed vaccines would not 
cause more cases than they prevented. 

The Cutter experience is illuminating. Ap- 
proximalely 400,000 children were inoculated 
with vaccines from 17 different filling lots pro- 
duced by Cutter Laboratories. There were 61 
cases of paralytic poliomyelitis among these 
children within 50 days of vaccination and an 
additional 97 among family or community con- 
tacts within 65 days. This amounts to an over- 
all paralytic rate of 40 per 100,000 persons, most 
of which can he attributed to the vaccine. If 
we insist on setting P at 50 percent of 50/100,- 
000, then the level selected is approximately 
equal to the average Cutter level of infection. 
Undeniably this is not safe enough and P must 
be set well below 25/100,000. How far below 
25/100,000 is suggested by the fact that Cutter 
vaccines were withdrawn from use not after 61 
cases but after the first 6 cases out of 400,000 
vaccinations. 

One might of course argue that it is inappro- 
priate to consider the annual incidence of polio- 
myelitis and that, in fact, a more appropriate 
magnitude is the lifetime probability of con- 
tracting the disease. This probability is a good 
deal higher, about 800 per 100,000 persons by 
age 24 according to a study of children of native 
white parents in 2S cities (11)- Since this is 
10 to 15 times the annual incidence, one might 
incline to a value of P well above 25/100,000. 
There are several problems raised by this issue, 
however. First of all, if the risk of infection 
by the vaccine is to he balanced against the life- 
time probability of developing the disease, then 
it is necessary that the vaccine confer lifetime 
immunity. Whether this is in fact the case is 
not now known and presumably will not be 
known for some time (see Salk (12). howevei). 
Second, and perhaps more fundamental, it is 
doubtful whether any community would (or 
should) tolerate safety standards that will per- 
mit the release of vaccines that raised the in- 
cidence of paralytic poliomyelitis in that year 
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hence on the choice between assumptions 2 
and 2'. 

In the literature of virology the parameter 
m is usually referred to as the number of ele- 
mentary bodies and tiro parameter fin as the 
number of infectious units. The ratio of infec- 
tious units to elementary bodies has been deter- 
mined for a number of virus-host systems. Two 
lines of evidence suggest that for the poliomye- 
litis virus its value in tissue culture may be well 
below unity and that assumption 2' rather than 
2 is the appropriate one. The first is provided 
by electron microscope photographs of purified 
poliomyelitis virus preparations. From these 
it has been estimated that p~y 3 0 to % 0 {16). 
The second is provided by the results of intra- 
spinal inoculation with infectious vaccine of 
monkeys rendered especially sensitive by pre- 
treatment with cortisone. In a number of such 
experiments the dose required to infect the 
monkeys has been only a fraction of the dose 
required for tissue culture. Neither piece of 
evidence can at present be considered much 
more than suggestive. The results of the mon- 
key experiments are as yet unpublished and 
require confirmation, while uncertainty as to the 
viability of the particles seen in the electron 
micrograph enjoins caution in interpretation. 
In the words of Dulbecco and Vogt (17) the 
relation between infectious units and elementary 
bodies “is still an open problem of highest in- 
terest.” The mere fact that it is an open ques- 
tion does suggest, however, that a logical 
structure which is dependent upon the validity 
of assumption 2 may not be firmly grounded. 

The first assumption, that a vaccine may be 
considered as an idealized suspension of ran- 
domly and independently dispersed particulates 
lias also been questioned. Thus, Veldee has 
argued (18) that in the original virus suspen- 
sion a significant proportion of virus particles 
are known to be imbedded in gelatinous protein 
material which cannot be removed by the finest 
filters. He suggests that formaldehyde may 
harden this material so that the imbedded virus 
particles cannot attach to the tissue cell in tissue 
culture. Growth of the virus in tissue culture 
is thereby prevented. Once the vaccine has been 
injected into a living animal, he goes on to 
suggest, enzymes present in the animal, but not 
in tissue culture, may free the virus particle of 


its coating, after which growth may take place. 
No evidence that would either support or con- 
tradict this hypothesis is known to us. 

If in the light of this discussion we reex- 
amine the preceding section, it becomes appar- 
ent that the three assumptions listed at the 
beginning of the present section are sufficient 
but not necessary. The necessary assumptions 
are less limiting, namely, (a) the test system 
used is at least as sensitive to the presence of 
live virus as the human subject and (l>) the 
probability of a negative response in tissue cul- 
ture is a decreasing exponential function of test 
volume. The second assumption is supported 
by results of the type summarized in figure 3. 
The first is the crucial one and unfortunately 
the one about which only indirect evidence is 
ever likely to be available. 

To cast some light on its possible validity, we 
consider the only evidence now available — the 
results of a cooperative study, undertaken im- 
mediately after the Cutter incident, of 16 of the 
17 filling lots of vaccine produced by Cutter 
Laboratories. All 16 lots were tested in tissue 
culture, the total amount tested being somewhat 
less than 6 liters, or considerably less than is 
called for by present minimum requirements. 
Nine of the sixteen lots were also tested in 391 
normal monkeys and 10 of the 16 in 178 intra- 
spinally inoculated monkeys, which had been 
pretreated with cortisone. Of the 16 lots 
tested 6 were associated with an excess incidence 
of poliomyelitis (9). All 6 of these lots gave 
positive results, and, in addition, 2 of the lots 
that were not epidemiologically implicated also 
tested positive, 1 by tissue culture and 1 by 
cortisone treated monkey. These tests, which 
are not as extensive as those now called for by 
the minimum requirements, thus indicate that 
at least so far as the Cutter lots of the spring 
of 1955 are concerned the test system now used 
is as sensitive as and probably more sensitive 
than the human host. It would, of course, be 
desirable to have a good deal more information 
than can be extracted fi-om that experience, but 
the results as far as they go are in the direction 
of validating the present testing program. Be- 
tween the Cutter incident (and after the adop- 
tion of the new minimum requirements on May 
26) and January 1, 1956, 37,500,000 ce. were 
released for public use without, so far as is 
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Figure 3. Tissue culture response during inactivation. 



• OBSERVED RESPONSE 

tlie question, we have consequently turned to 
data lying behind the inactivation curves pre- 
vious!}' discussed. The log titers on these 
curves are obtained by testing four successive 
tenfold dilutions. A volume of 0.5 cc. of the 
diluted suspension is introduced into each of 
10 tissue culture bottles at each dilution and 
the presence or absence of viral growth noted. 
We show in figure 3 the results of one such run 
at four different inactivation times. The de- 
scription of the relation between proportion of 
positive bottles and dose provided by the one- 
particle curve appears satisfactory, although a 
more searching examination would be possible 
if the spacing between dose levels were not so 
wide. A very large number of such compari- 
sons is in fact possible, one for each single-strain 
lot of vaccine produced by each manufacturer. 
We have not investigated more than a fraction 
of them, but, for most of those that we have, the 
agreement between observation and hypothesis 
shown in the figure is by no means unusual. 

Such agreement would appear to validate 
both the assumptions of an ideal suspension and 
of an ideal test system. This is too hasty a 
conclusion, however. Aside from the fact that 
no data are given for inactivation times beyond 
tiie third day, the assumption that one par- 


THEORETICAL RESPONSE (l - e~ n *) 

ticnlate will invariably initiate growth is suf- 
ficient but not necessary for the derivation of 
the one-particle curve. Thus, if we substitute 
for assumption 2 (p. 10-1 S) the less limiting 
assumption : 

2'. The probability that a virus particulate 
will initiate growth is constant for all tis- 
sue culture bottles and equal to p, anil this 
probability does not depend on whether 
other particulates present have or have not 
initiated growth, 

we also obtain the one-particle curre. Thus, 
the probability that a test batch of v cc. will con- 
tain 3 particles and that none of these will 
result in growth is 

e ~ mc ~r(i~py I 11 ! 

The probability of no growth is simply the sum 
of such terms over all values of s. and this sum 
is simply 

e-J™* [12] 

Wc can estimate the product ptn from data such 
as that given in figure 3, but not p and m sepa- 
rately. In consequence the agreement between 
observed and theoretical in figure 3 provides 
no evidence on the numerical value of p and 
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PUR Review 


Recent Studies in Surface Disinfection 


By R. 1. STEDMAN, Sc.D., and E. KRAVITZ, Sc.D. 


ALTHOUGH many studies on disinfection 
lx. have appeared in the literature during 
the past 75 years, significant and unexpected 
gaps in our knowledge of germicides remain. 
Efficiency in disinfecting floors, walls, and ceil- 
ings is one of the more significant gaps requir- 
ing detailed study. Until 1953, little informa- 
tion on the basic aspects of such disinfecting 
operations was available although Varley and 
Reddish (1) and Klarmann and associates ( 2 ) 
presented important but limited data. 

For the past few years, the Department of 
the Navy has been conducting an extensive in- 
vestigation of the problem at the Industrial 
Test Laboratory under the cognizance of the 
Bureau of Ships and Bureau of Medicine and 
Surgery. Because of the extent of the work, 
certain portions of this investigation were per- 
formed under contract at the Bacteriological 
Unit, Plant Pest Control Branch, Agricultural 
Research Service, Department of Agriculture, 
under the direction of Dr. L. S. Stuart. The 
salient findings obtained from these investiga- 
tions to date and the results of certain other 
pertinent studies recently reported are reviewed 
in the current report. 

When critically examined, disinfection of 
floors, walls, and ceilings represents a compara- 
tively complex problem because of the many 
variables encountered in diverse disinfecting 


Dr . Sledman is head. Bacteriological Group, and Dr. 
Kravitz is supervisory bacteriologist ivith the Indus- 
trial Test Laboratory, Philadelphia Naval Shipyard, 
Department of the Navy. The opinions expressed 
are not necessarily the views of the Department of 
the Navy. 


operations. Such variables as the composition 
of the surface, the degrees of soil and microbial 
contamination, the type of micro-organisms 
present, the use of a washing procedure before 
disinfection, the degree of hardness of the wa- 
ter used in preparing the disinfectant dilutions, 
and many other factors represent a gamut of 
test conditions to be examined in a study of this 
nature. 

Initially, it was obvious that not all of these 
conditions could be thoroughly investigated 
and that some compromise was required.' Ulti- 
mately, it was decided to limit the study to 
floor disinfection by simulated use methods 
incorporating the various conditions described 
below. 

Principal Test Methods 

Two basic procedures for determining anti- 
microbial activity were developed for most of 
the work reported here { 3 - 5 ). The first, the 
“Stuart” procedure, was used to measure the 
effect of precleaning on subsequent disinfection 
and consists of successively contaminating, 
cleaning, and disinfecting a lai’ge square of 
surface material. The pattern of elimination 
of micro-organisms is followed throughout the 
simulated precleaning and disinfection. The 
second, the “Square-Diluent” procedure, con- 
sists of contaminating and disinfecting 1-inch 
squares of surface materials in a manner that 
simulates actual conditions. This technique 
was used in all studies in which surfaces were 
not precleaned before disinfection. 

The first teclmique gives a valid picture of 
the relative changes in antimicrobial numbers 
since a swab recovery technique is employed. 
The second method is of more value when the 
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known, being related to the development of any 
farther cases. This is consistent with the con- 
clusion suggested by the post-Cutter cooperative 
tests although it is of course hopelessly con- 
founded with simultaneous improvements in the 
safety of the production process. 

Summary 

The safety of a vaccine will depend both upon 
the basic safety of the production process and 
the ability of safety testing procedures to detect 
an unsafe vaccine, if one is produced. Ex- 
clusive reliance upon the safety of a production 
process with a good past record, without the 
second line of defense provided by an adequate 
safety test, may bo hazardous. Salk’s early dis- 
cussions of the nature of the inactivation proc- 
ess are reviewed, and his conclusion that safety 
was assured by the predictable nature of the 
inactivation process is critically appraised. 

The major statistical problem in safety test- 
ing involves a decision as to how much testing 
is required. The procedures used in industrial 
quality control to solve this problem are not 
applicable to vaccine testing because the costs 
of erroneously rejecting good lots and of 
erroneously accepting bad ones are entirely in- 
commensurable. An answer is derived instead 
by making certain statistical assumptions as to 
the dispersion of live virus in the vaccine, the 
sensitivity of the test system, and the viral con- 
centration which is infective for man. The 
question of consistency testing is considered and 
a general theory derived for deciding how many 
successive lots of vaccine testing negative are 
required before a producer can be said to be a 
consistent producer of safe vaccine. Some of 
the questions that must be answered to apply 
this theory are considered. The assumptions 
on which this theory is based are critically 
analyzed. 
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nificance in the concept of disinfection but has 
been adequately treated elsewhere ( 0 \ 7 ) . 

Surface Porosity 

Although the above generalization on the 
relative effectiveness of disinfectant types is 
valid, surface porosity tends to alter the quan- 
titative pattern in certain instances (table 2). 
For example, certain phenolic formulations lose 
much more activity than others in changing 
from a irony orous to a porous surface (5). 


Table 2. Effect of surface porosity in reducing 
antimicrobial efficiency of disinfectants 


Germicide 

Bacter 

Stain- 

less 

steel 

(A) 

cidal act 

Asphalt 

tile 

(B) 

ivity 1 

Battle- 

ship 

lino- 

leum 

(C) 

(B) 

(A) 

(C) 

(A) 

Phenolic A 

1:50 

1:25 

1:10 

0. 50 

0. 20 

Phenolic B 

1:100 

1:5 

1:5 

0. 050 

0. 050 

Phenolic C 

1:125 

1:25 


0. 20 


Phenolic D, 

1:100 

1:25 


0. 25 


Phenolic D 2 _ . 

1:200 

1:50 


0. 25 



Cresylic.. 

1:100 

1:100 

1:10 

1. 0 

0. 10 

Coaltar,. 

1:120 

1:10 


0. 083 



1 Dilutions of formulation required to reduce Micro- 
coccus pyogenes var. aureus to 99.99 percent of original 
number in the presence of serum. 


Source: Reference 8. 

The extent of this loss is apparently determined 
by the nature of the porous surface since sig- 
nificant differences in activity are observed on 
materials such as asphalt tile, battleship lino- 
leum, soapstone, and wood. In most instances, 
chemical interaction between surface and ger- 
micidal agent is not observed and it seems valid 
to infer that porosity per se accounts in a large 
measure for these differences. 

Superficial observation of the effective dilu- 
tions of germicides required for disinfection 
of the various porous surfaces (table 2) shows 
that unpractically high concentrations are 
needed in many instances. Also, a different 
use-dilution of the same disinfectant may be 


required for each porous surface. Obviously, 
it is not practical to employ such a multiplicity 
of use-dilutions with a disinfectant product. 
Some alternative procedure must be used to com- 
bine antimicrobial effectiveness and simplicity 
of operation. 

Studies on this point have revealed that the 
effectiveness of the use-dilution recommended 
for a nonporous surface can be enhanced on a 
porous surface by the use of long exposure times 
and by successive treatments of the surface with 
germicide ( 0 , 10 ) . 

As might be expected, the reduction of mi- 
crobial numbers increases with length of ex- 
posure time and continues even after drying of 
the disinfectant is visibly completed. How- 
ever, the time relationship is not linear, and 
after the first 10 minutes of exposure, the sur- 
vivor curves tend to become asymptotic. Tor 
all practical purposes, the effective reduction in 
numbers is reached after the first 30 minutes. 

Two successive applications of disinfectant 
are more effective than a single prolonged ap- 
plication in most instances, although the same 
pattern of initial rapid action followed by an 
asymptotic rate of reduction is encountered. 
With some disinfectants it appears that many 
successive applications on porous surfaces are 
required to achieve the same degree of effective- 
ness as attained on a nonporous surface such as 
stainless steel. At any rate, a significant in- 
crease in efficacy can be obtained by the use of 
long exposure times and successive germicidal 
applications, thus permitting a single use-dilu- 
tion of disinfectant to be employed on a wide 
variety of surfaces. 

Cumulative Effect 

A daily routine program of applying disin- 
fectants to floors produces an enhanced sanitary 
effect. Apparently, each successive daily ap- 
plication provides a prolonged residual of dis- 
infectant which contributes to the antimicrobial 
efficiency of the next application ( 9 ). The de- 
gree of contribution is undoubtedly a function 
of the rate of evaporation, that is, vapor pres- 
sure, of the particular product since formula- 
tions vary rather widely in this respect. Am- 
bient relative humidity is also of significance 
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absolute numbers of microbial survivors are 
required. Both techniques are versatile and 
permit the inclusion of many significant vari- 
ables in actual disinfecting procedures. 

Disinfectant Specificity 

Obviously, the most useful disinfectants 
possess a minimum of antimicrobial specificity. 
In practical terms, this means that a disinfec- 
tant should be eil’ecti ve against a wide spectrum 
of microbial species when employed at a practi- 
cal use-dilution. The particular specificities of 
some types of germicides have been known for 
some time, for example, the failure of unforti- 
fied pine oil formulations to be effective against 
pyogenic cocci. However, deficiencies in other 
types became apparent during the study. Table 
1 presents representative data to illustrate this 
point. 

On surfaces not precleaned, the quaternary 
ammonium germicides arc effective under cer- 
tain conditions. Substantial increases in tho 
manufacturers’ recommended concentrations of 
quaternaries are needed to achieve a high de- 
gree of bactericidal activity, but the new use- 
dilutions are not impractical to employ (table 
1). However, these germicides are seriously 
deficient in antifungal activity, and require un- 
practically strong concentrations in most in- 
stances. 

The particular chlorine product tested was 


much less elective against pyogenic cocci than 
against enteric bacilli and dermatophytic fungi 
(table 1) . However, it cannot be stated at this 
time that chlorine products in general show 
this extreme specificity under conditions sim- 
ulating door disinfection because of the limited 
number of chlorine products tested. Also, it 
should be emphasized that such specificity 
may not be evident when the above or any 
chlorine product is employed as a sanitizer or 
water decontaminant; the environmental con- 
ditions in these instances, bacterial load, ex- 
posure time, physicochemical factors, and the 
like, are entirely different from those encount- 
ered in floor disinfection. 

The synthetic phenolic and unfortified cre- 
syiic acids and coal tar products show less speci- 
ficity than the other products. In most in- 
stances, the manufacturer’s recommended use- 
dilutions are effective against the three test or- 
ganisms. This is, perhaps, understandable, since 
the classical determination of use-dilution by ex- 
trapolation of laboratory data, that is, use-dilu- 
tion in practice = 20 X phenol coefficient ob- 
tained in a standard laboratory procedure, has 
been found to be more applicable to synthetic 
phenolics and related types than to quaternary 
ammonium germicides and halogens ((!). How- 
ever, discrepancies can readily be demonstrated 
even with the phenolics ( 7 ). This entire ques- 
tion of the correlation between phenol coeffi- 
cient and recommended use-dilution is of sig- 


Table 1. Disinfection of a nonporous surface (stainless steel) by various germicides 

without preefeam'ng 


Effective dilutions 1 


Germicide 

j Recom- 
mended 

UfcO- 

dUution 

Without serum 

j Willi serum 

MPA 

i 

j ss 

j T1 

MPA 

| ss 

| TI 


! 

( 1:250 1 

1:150 
= 1:5000 
! 1:2500 

1 1:250 

1:150 
: 1:310 

1:1000 

1:1500 

1:000 

1:3100 

1:1000 

1:250 

1:180 

1:1600 

<1:100 

1:130 1 
1:150 
<1:310 
1:1000 

! 

1:250 

1 1:600 
1:3100 
1:1000 

! 1:130 

t 1:150 

1:4000 
<1:100 


Quaternary ammonium 


obtain 99.90 percent reduction (bacteria) or 

09.9 (fungus) in S q uare-Diiuent method. See reference 4 for detnff, 

aureus; SS-Salnonella schott, nuelleri; TI= TrickopHyton intrude. 
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stances, the handling of infectious matter with- 
out disinfectant protection during manipula- 
tion of swabs and buckets while precleaning 
nmy be a potentially hazardous operation. 
Also, the additional work of precleaning de- 
tracts from the simplicity of the operation. 
Tho piesence of cleaner residues may deleteri- 
ously affect subsequent disinfection if an inter- 
mediate rinsing step is not employed. Tho in- 
clusion of such a step adds still more complexity 
to the operation. Other disadvantages can be 
detailed. Nevertheless, it seemed of signifi- 
cance to study a number of phases involving 
piecleaning. 

The efficiency of mechanical lemoval of mi- 
cro-organisms from surfaces by cleaners has 
been show n to be a function of the porosity of 
the test surface. Flannery and associates (5) 
observed that, using standard Navy soap pow- 
der, dried white oak was more difficult to de- 
contaminate than soapstone ; stainless steel was 
most easily decontaminated of the three sur- 
faces studied. No significant difference was 
found when four different types of cleaners, 
white floating soap, a non-ionie detergent, tri- 
sodium phosphate, and Navy soap powder, were 
tested under comparable conditions on a white 
oak surface. 

Surprisingly large numbers of organisms 


were shown to resist removal by mechanical 
cleaning. For example, after six successive 
washings of an artificially contaminated porous 
oak surface, approximately 2-6 percent of the 
original number of organisms still remained on 
the wood. Assuming an initial arbitrary load 
of 2,000,000 organisms per square inch, a rela- 
tively large number, 40,000-120,000, would still 
be present after precleaning in such cases. Al- 
though decontamination of stainless steel was 
more easily accomplished (99.90-99.9S percent 
of original cell numbers lemoved by two wash- 
ings), small numbers of organisms could still 
be recovered from the nonporous surface even 
after six consecutive washings. The concentra- 
tion of the cleaner affected the efficiency of re- 
moval in some instances, but the differences were 
not striking. 

Evidently, mechanical removal of micro- 
organisms by precleanmg does not obviate the 
need for a very efficient disinfectant. Further 
data on this point are shown in table 4. An 
artificially contaminated soapstone surface 
was precleaned (one wash) with trisodium 
phosphate and then disinfected with various 
levels of sodium hypochlorite or the quaternary 
ammonium germicide, alkyl (CsHi 7 -C ia H 37 ) 
dimethyl benzyl ammonium chloride (5). In 
no case was complete elimination of all test or- 


Toble 4. Efficiency of halogen and quaternary ammonium disinfectants in decontaminating soap- 
stone after one precleaning step with 0.2 percent trisodium phosphate 1 


Dilution of disinfectant used 

Sodium hypochlorite 

Alkyl (CsHu-CigflA) dimethyl benzyl 
ammonium chloride 

Percent- 
age reduc- 
tion (all 
organisms) 

i* 

H*- 


. swabs 
sts 

Percent- 
age reduc- 
tion (all 
organisms) 

Percentage positive sw abs 
m qualitative tests 

SS 

SF 

TI 

SS 

SF 

TI 

1:10,000 

91 7 

100 

100 

100 

94 5 

100 

100 

100 

1:5,000. 

99 6 

100 

100 

25 

97 8 

100 

100 

100 

1-2,500 

99 5 

50 

100 

25 

97 7 

100 

100 

100 

1:1,070 _ 

99 88 

50 

100 

25 

97 3 

100 

100 

100 

1 : 1,250 

99 88 

0 

100 

25 

97 8 

100 

100 

100 

1- 1,000 

99 84 

0 

100 

25 

99 1 

50 

100 

100 


1 12- \ 24- \ 2-mch block of soapstone contaminated with mixture of three test organisms and soil Surface 
washed once with 0 2 percent trisodmm phosphate, the cleaner drained off, and the area disinfected with indicated 
disinfectants Standard (4" \ 4”) areas then swabbed, the swabs rinsed in water and then incubated in appro- 
priate differential media “Percentage reduction” refers to number of organisms recovered m swab rmse water 
Percentage positive swabs” refers to total number swabs which were positive after incubation SS — Salmonella 

schottmuettcn, SF^Strcptococcus faecahs, TI = Trichophyton mterdtgilalc 

Source: Reference 3. 
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Table 3. Physicochemical properties of formu- 
lations displaying various degrees of reten- 
tion of bactericidal activity on changing from a 
nonporous to a porous surface 


Comparative order of efficiency 1 


Germicide 

Surface 

tension 

I depres- 
| sion • 

\ 

[ Spread- 
ins 

wet- 
ting 2 

Deter- 
gency 2 

Reten- 
tion of 
bacteri- 
cidal ac- 
tivity 3 

Cresvlic 

2 

1 

o 

1 

Coal tar 

i G 

(> 

G 

6 

Phenolic A.. 1 

•1 

fi 

;i 

! o 

Phenolic XL .... , 

7 

7 

7 

7 

Phenolic C. . _ 

5 

\ i 

i 


Phenolic Dj __ 

! l 

1 ' 2-3 

* .i-r, 

! * 3-1 

Phenolic D« , 

i 

2 

4 

* -1-5 

< 3-1 


1 Relative effectiveness of the seven germicides for 
each of the indicated properties. 1-— most effective; 7= 
least effective. 

2 See reference 12 for techniques and details. 

a Based on ratio of bactericidal activities on porous 
and nonporous surfaces. Hoc table 2. 

* These products gave identical results in the indi- 
cated tests. 


in this regtti'd (11, 12). With many disinfec- 
tants the residual is sufficient to kill small num- 
bers of organisms without the aid of additional 
disinfectant after contamination (2, 9, 11). 
Such an effect may be of importance in the elim- 
ination of dufetborne hemolytic streptococci and 
other organisms in hospital wards, dispensaries, 
and the like. 


Formulation Properties 

As noted above, disinfectant formulations, 
even of the same chemical type, vary widely in 
the degree of antimicrobial activity retained on 
a nonporous as compared to a porous surface. 

These variations in retention of activity have 
been shown to be due, at least in part, to differ- 
ences in certain physicochemical properties of 
formulations (12 ) : surface tension depression, 
spreading wetting and detergency. Although 
a quantitative correlation between retention of 
activity and any of these properties could not 
he demonstrated, some relationship was noted 
(table 3). 

Products with poor or excellent retention 
were found to possess relatively poor or excel- 
lent efficiencies in the physicochemical proper- 


ties. This relationship is, perhaps, not unex- 
pected since surface tension depression, wetting, 
detergency, suspending power, emulsification, 
and other similar properties contribute in vari- 
ous degrees to the penetration and cleansing of 
porous surfaces. Superior penetration and dis- 
infection of the crevices and pores of surfaces 
such as battleship linoleum or asphalt tile would 
be anticipated with a product outstanding in 
the above physicochemical properties. Un- 
doubtedly, the failure to establish a concise cor- 
relation shows a complex interrelation of the 
many physicochemical properties which con- 
tribute to disinfection. 

Ortenzio and associates (IS) have also em- 
phasized the importance of the physicochemi- 
cal properties of formulations in disinfection. 
A graphic demonstration of the enhancement 
of disinfectant efficiency was shown by the ad- 
dition of small amounts of cleaners and seques- 
tering agents to various types of disinfectant 
use-dilutions. The enhancement was believed 
to have resulted from an improvement in the 
soil suspendingand dispersing properties of the 
solution. The authors concluded that consid- 
eration should be given to requiring certain 
standards for soil suspending and dispersing 
properties of disinfectants when a combined 
cleaning and disinfecting action is claimed on 
the label. 

Unfortunately, many commonly employed 
laboratory methods for determining disinfec- 
tant activity present an array of physicochemi- 
cal factors which bear little or no relationship 
to those encountered when the disinfectant is 
used in practice, although a tendency has been 
noted more recently to employ simulated use 
procedures. Further effort should be devoted 
to a study of such procedures and to the devel- 
opment of formulations having physicochemi- 
cal properties which enhance antimicrobial 
effectiveness in use. 


eaning 

: superficial examination, it might be ex- 
■d that precleaning of a contaminated sui- 
m-ior to disinfection would produce a much 
effective process than disinfection without 
eaninm However, there are certain obvi- 
Jvipp rions to such a process. In some m- 
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posited on wnx-eoated surfaces in simulated- 
sneezing experiments ( 15 ). Probably, moisture 
is required for a lethal action to occur, as in the 
case of all known antimicrobial agents, and 
ambient relative humidity may play a signifi- 
cant role. 

The degree of effectiveness may be equivalent 
at best to that of disinfectant residues remain- 
ing on surfaces as a result of a routine daily 
treatment, but significant elimination of gross 
contamination deposited on surfaces coated with 
germicidal waxes without further addition of 
a disinfectant seems distinctly improbable. 
The exact role of these agents in environmental 
sanitation must await further study. 

Summary and Conclusions 

The salient points obtained in an extensive 
investigation of floor disinfection conducted by 
the Department of the Navy have been pre- 
sented. The implications of other current find- 
ings in the literature have also been integrated 
and presented. 

Using test procedures that attempt to simu- 
late use conditions, investigators determined 
that the degree of efficiency of disinfectants 
used on floors is influenced markedly by the 
porosity of the floor surface. Certain repre- 
sentative chemical types of disinfectants were 
shown to be deficient in antimicrobial activity 
particularly in regard to species specificity. 
With synthetic phenolic formulations, the effi- 
ciency of disinfection of porous surfaces is re- 
lated significantly to the physicochemical prop- 
erties of the formulation. However, by long 
exposure times or by successive treatments witli 
germicide, a significant reduction in microbial 
numbers on a porous surface can be achieved. 
Waxing of porous surfaces apparently does not 
alter strikingly the efficiency of disinfection at- 
tained on the unwaxed surface. A daily rou- 
tine of disinfection contributes significantly to 
the ease with which porous surfaces can be 
decontaminated. 

Studies on the effect of precleaning surfaces 
before disinfection have shown that the effi- 
ciency of the cleaning operation is also inti- 
mately related to surface porosity. Unfortu- 
nately, the contribution of precleaning to the 


disinfecting process is greatest on nonporous 
surfaces which are, in themselves, relatively 
easy to decontaminate by a single application of 
germicide. The types of cleaner and disin- 
fectant employed must be carefully chosen since 
residuals of cleaner remaining may seri- 
ously inactivate the germicide if the two are 
incompatible. 

REFERENCES 

(1) Varley, J. C., and Reddish, G. F.: The phenol 

coefficient as a measure of the practical value 
of disinfectants. J. Bact. 32: 215-225 (193G). 

(2) Klarmann, E. G., Wright, E. S., and Shternov, 

V. A.: Prolongation of the antibacterial po- 
tential of disinfected surfaces. Appl. Microbiol. 
1 : 19-23, January 1953. 

(3) Flannery, W. L., Friedl, J. L., Ortenzio, L. F., 

and Stuart, L. S. : Pre-cieaning of inanimate 
surfaces by swab-washing as related to the 
efficiency of disinfectant processes. In Off. 
Proc., Chemical Specialties Manufacturers As- 
sociation, 40th Annual Meeting 1953. New 
York, N. Y., pp. 92-98. 

(.{) Stedman, R. L., ICravitz, E., and Bell, H. : Studies 
on the efficiencies of disinfectants for use on 
inanimate objects. I. Relative activities on 
a stainless steel surface using a new perform- 
ance test method. Appl. Microbiol. 2 : 119-124, 
May 1954. 

(3) Stedman, .R. L., Kravitz, E., and Bel!, H. : 
Methodological studies on the square-diluent 
method for testing disinfectants. Soap Chem. 
Spec. 30: 132-133, 137, 139, 152, November 1954. 

(6) Stuart, L. S., Ortenzio, L. F., and Friedl, J. L. : 

The phenol coefficient number as an index to 
the practical use-dilution for disinfection. J. 
A. Off. Agricult. Chem. 3S : 405-478, May 1955. 

(7) Stuart, L. S., Ortenzio, L. F., and Friedl, J. L. : 

Use-dilution confirmation tests for results se- 
cured by phenol coefficient methods. J. A. Off. 
Agricult. Chem. 30 : 400-479, May 1953. 

(S) Stedman. R. L., Kravitz. E., and Bell, II. : Studies 
on the efficiencies of disinfectants for use on 
inanimate objects. II. Relative activities ou 
porous surfaces. Appl. Microbiol. 2 : 322-325, 
November 1954. 

(3) Stedman, R. L., Kravitz, E., and Bell, H. : Studies 
on the efficiencies of disinfectants for use on 
inanimate objects. IV. Factors of importance 
in practical disinfecting procedures. Appl. 
Microbiol. 3 : 273-27G, September 1955. 

(10) Stedman, R. L., Kravitz, E., and Bell, H. : Prac- 

tical results of the disinfection of porous sur- 
faces. Modern Sanit. 7:25, 4S-30, June 1935. 

(11) Lester, IV., Jr„ and Dunklin, E. W. : Residual 

surface disinfection. I. The prolonged germi- 
cidal action of dried surfaces treated with 


Vol. 71, No. 10, October 3956 


1063 



ganisms achieved with one application of either 
germicide op to concentrations of 1,000 p.p.m. 
after precleaning. Antimicrobial eli'ects were 
initially observed at 200 p.p.m. halogen and 
1,000 p.p.m. quaternary. 

It was concluded: “The concentrations of 
germicides necessary to produce disinfection of 
soiled surfaces after cleaning by a swab- 
washing procedure (with the exception of 
highly polished surfaces such as stainless steel) 
appear to be from three to five times as great as 
those commonly accepted for use as final ger- 
micidal rinses for dishes and glasses in restau- 
rants, and utensils and equipment in dairies 
and food plants.” 

The latter portion of this quotation is of sig- 
nificance in that hypochlorites and quaternaries 
are used primarily as sanitizing agents, and it 
was desired to relate in some fashion recom- 
mended sanitizing use-dilutions with effective 
disinfecting operations. 

In general, the data in tables 2 and 4 
(3, S~10) indicate that the porosity of the test 
surface is of prime importance in deciding the 
effectiveness of a precleaning operation in re- 
ducing the load on the disinfectant subsequently 
employed. Porous surfaces can be more easily 
decontaminated when precleuned, but relatively 
strong concentrations of germicide are still re- 
quired in the subsequent disinfecting operation. 
Unfortunately, piecleaning appears to be most 
effective under conditions in which disinfection 
alone can be readily accomplished, that is, on a 
nonporous surface. It is questionable whether 
precleaning is worth the effort under such con- 
ditions, assuming that an effective disinfectant 
at proper concentration is ultimately employed. 


Effect of Cleaner Residues 


As noted above, residues from precleaning 
procedures may affect deleteriously subsequent 
disinfection if such residues are not thoroughly 
removed by rinsing. Ortenzio and co-workers 
( l have demonstrated the extent of this in- 
activation using quaternary ammonium and 


ihenolic disinfectants. 

As expected, the chemical nature of the 
■leaner determines the extent of inactivation. 
■Joans arc more deleterious to quaternaries than 
fiienolics, and the reverse is true for non-ionic 


detergent cleaners. When the cleaner and dis- 
infectant are “incompatible,” as much as 2.5 
times more disinfectant is needed to produce the 
same antimicrobial effect as in the case of a 
“compatible” combination. Even alkaline in- 
organic cleaners, such as trisodium phosphate 
and sodium carbonate, may seriously inactivate 
quaternary ammonium disinfectants if soil con- 
taining fat is present, presumably due to forma- 
tion of traces of soap. 

It is apparent that an effective precleaning 
procedure, if employed, must be discriminately 
chosen and he properly performed. 

Waxing 

Since the practice of waxing surfaces is wide- 
spread in civilian and military establishments 
where pathogenic micro-organisms may be of 
significance, the effect of such a practice on sub- 
sequent disinfection has been determined (9). 
Surprisingly, the antimicrobial effectiveness of 
disinfectants on a waxed linoleum surface was 
not found to be strikingly different from an un- 
waxed surface. This was attributed to the fail- 
ure of the wax to form a microscopically smooth 
outer layer and, in effect, transform the porous 
linoleum surface into a nonporous one. The 
waxed surface was significantly scratched and 
pitted after the waxing operation, presumably, 
because of the action of the buffing machine and 
solvent evaporation. For all practical pur- 
poses, the waxed surface was still porous. 

Quite x - ecently, “germicidal” floor waxes have 
been placed on the market. Such products con- 
sist of self-polishing water emulsion waxes with 
germicidal agents added {15). Present for- 
mulations list either a quaternary ammonium 
or a phenolic disinfectant as the biologically 
active ingredient. Possibly, these products act 
physically in a manner similar to “insecticidal” 
waxes which have been in use for a number of 
years: The biologically active material slowly 
leaches to the surface of the wax and provides 
an insecticidal or germicidal outer layer. 

Since only preliminary data are available on 
the efficacy of germicidal floor waxes, a defini- 
tive conclusion on their usefulness cannot be 
made at present. However, it has been shown 
that these formulations are capable of eliminat- 
ing small numbers of organisms which are c e- 
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A Scientific Approach to Fetal Wastage 
In Halifax County, North Carolina 

By ROBERT F. YOUNG, M.D., M.P.H, 


H ALIFAX. COUNTY, a, rural county in 
eastern North. Carolina, had reason to 
search for the causes of its high infant mor- 
tality rates. The 1952 rate had soared to an 
all-time high of 72.9 per 1,000 live births. Neo- 
natal and premature death rates had climbed 
to 42.7 and 21.4 in 1952. Prematurity was the 
second leading cause of death that same year, 
outranking cancer and accidents. 

Halifax County’s population of 60,000 is 58 
percent Negro. The birth rate for Negroes in 
1952 was 35.2 as compared with 21.5 for white 
residents. Only 36.2 percent of all deliveries, 
white and nonwhite, occurred in hospitals. The 
county has 25 private physicians and 2 hos- 
pitals. There are 2 hospitals in the adjacent 
counties also. 

Midwives were called in to attend 79.9 percent 
of all Negro home deliveries. Patients for mid- 
wife delivery are required to be certified either 
by a physician in private practice or by a clini- 
cian in charge of one of the 4 prenatal clinics 
operated by the county health department. The 
fflidwives are licensed by and work under the 
direct supervision of the health department. 


Dr. Young, honored in 1950 with the Reynolds 
auard for outstanding public health performance, 
is director of the Halifax County [N. C.) Health 
Department. He has been president of the Halifax 
County Medical Society and more recently president 
of the North Carolina Public Health Association, 
president of the North Carolina Academy of Public 
Health and Preventive Medicine, and secretary- 
treasurer of the North Carolina Trudeau Society. 


Representatives of the North Carolina State 
Board of Health, University of North Carolina 
School of Public Health, North Carolina Medi- 
cal Society, Halifax Comity Medical Society, 
and the Children’s Bureau of the Department 
of Health, Education, and Welfare joined 
forces with the Halifax Coimty Health Depart- 
ment in seeking answers to that vexing question, 
“Why does immature as well as defective fruit 
fall from the tree of life?” 

An ambitious and well-designed research 
project on infant mortality tailored for Halifax 
County and neighboring counties with high 
rates failed to obtain supporting funds. The 
coimty health department and the allied groups 
persisted in exploring ways of using available 
facilities and local personnel in a demonstra- 
tion program that might favorably influence 
infant mortality and morbidity rates. During 
these studies and conferences, three factors 
seemed to occur again and again : 

• The plans for demonstration programs 
were lacking in adequate analysis and applica- 
tion of pertinent data. 

• The diets of prenatal clinic patients were 
markedly deficient in protein and in other 
nutrients. 

• Certain of these women habitually pro- 
duced fetal deaths, premature infants, or babies 
who failed to survive the neonatal period. 

Pinpointing the Problem 

With the help of statistics and health educa- 
tion consultants, our public health nurses and 
secretaries undertook to remedy the deficiency 
in statistical data by preparing accurate tabula- 
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Shellfish Sanitation Workshop 


A Shellfish Sanitation Workshop, held in Wash- 
ington August 27 and 28, 1956, had a registered at- 
tendance of 58, Fourteen States were represented 
by 18 persons. The oyster industry was represented 
by 6 persons designated by the Oyster Institute of 
North America and by 2 representatives from the 
National Fisheries Institute. The Canadian Go%'- 
ernment had two representatives (Department of 
National Health and Welfare, and Department of 
Fisheries). Other agencies or organizations with 
representatives present included the Public Health 
Service, Departments ol Army, Navy, and Air Force, 
Food and Drug Administration, Fisli and Wildlife 
Service, American Cyanamid Co., and the University 
of Maryland. The Association of State and Terri- 
torial Health Officers was represented by Dr. Mack I. 
Shanholtz of Virginia. 

The manual of recommended practice for sanitary 
control of the shellfish industry, as revised at the 
meeting, was unanimously adopted by the workshop 
for use as a guide in the cooperative shellfish certifi- 
cation program. 

On the basis of studies made by the Canadian De- 
partment of National Health and Welfare, the 
Maryland Department of Health, the Virginia De- 
partment of Health, and the Public Health Service 
Shellfish Sanitation Laboratory, a 1-year interim 


bacteriological market standard was adopted for 
shucked oysters. This interim standard is the first 
of its kind in the 31-year history of the shell- 
fish program and establishes three categories of 
evaluation : 


Cufcgo/y 

Colifurm MPN 

Standard plate count 

Acceptable 

Not more than 

Not more than 

16,000 per 100 
nil. 

50,000 per ml. 

Acceptable on 

Less than 160,000 

Less than 1,000,000 

condition. 1 

per 100 ml. 

per ml. 

Rejectable 

160,000 or more 

1,000,000 or more 

per 100 ml. 

per ml. 


1 Sbijuncul* Hill be rciHirlcd to the shell fish control organisation of the 
originating State for investigation and will , not be rejected unless the 
report of the investigating autborit> is unsatisfactory. 


The workshop also considered effects of the dis- 
Public Health Service to undertake an investigation 
of organisms other than colifomis as indicators of 
the sanitary quality of shellfish. 

The workshop also considered effects of the dis- 
posal of wastes from cabin cruisers and other 
shipping. Harold F. Udell, New York State Depart- 
ment of Conservation, estimated there were approxi- 
mately 15 to 16 thousand pleasure craft equipped 
with toilet facilities and registered in the Marine 
District of the State of New York. 
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A Scientific Approach to Fetal Wastage 
In Halifax County, North Carolina 

By ROBERT F. YOUNG, M.D., M.P.H. 


H ALIFAX COUNTY, a rural county m 
eastern Nortlr Carolina, had reason to 
search for the causes of its high infant mor- 
tality rates. The 1952 rate had soared to an 
all-time high of 72.9 per 1,000 live births. _ Neo- 
natal and premature death rates had climbe 
to 12.7 and 21.4 in 1952. Prematurity was the 
second leading cause of death that same yeai , 
outranking cancer and accidents. 

Halifax County’s population of 60,000 is 58 
percent Negro. The birth rate for Negroes in 
1952 was 35.2 as compared with 21.5 for white 
residents. Only 36.2 percent of all deliveries, 
white and nonwhite, occurred in hospitals. The 
county has 25 private physicians and 2 hos- 
pitals. There are 2 hospitals in the adjacent 
counties also. 

Midwives were called in to attend 79.9 percent 
of all Negro home deliveries. Patients for mi 
wife delivery are required to be certified either 
by a physician in private practice or by a clini- 
cian in charge of one of the 4 prenatal clinics 
operated by the county health department. The 
midwives are licensed by and work under the 
direct supervision of the health department. 


Dr, Young, honored in 1950 with the Reynolds 
auard jor outstanding public health performance, 
is director of the Halifax County (IV. C.) Health 
Department. He has been president of the Halifax 
County Medical Society and more recently president 
°! the North Carolina Public Health Association, 
President of the North Carolina Academy of Public 
Health and Preventive Medicine, and secretary - 
treasurer of the North Carolina Trudeau Society. 


Representatives of the North Carolina State 
Board of Health, University of North Carolina 
School of Public Health, North Carolina Medi- 
cal Society, Halifax Comity Medical Society, 
and the Children’s Bureau of the Department , 
of Health, Education, and Welfare ]omed 
forces with the Halifax County Health Depart- 
ment in seeking answers to that vexing question, 
“Why does immature as well as defective fnu 

fall from the tree of life?” _ 

An ambitious and well-designed research 
project on infant mortality tailored for Halifax 
County and neighboring counties with lug 
rates failed to obtain supporting funds. The 
county health department and the allied groups 
persisted in exploring ways of using available 
facilities and local personnel m a demonstra- 
tion program that might favorably influence 
infant mortality and morbidity rates. During 
these studies and conferences, three factors 
seemed to occur again and again. 

• The plans for demonstration programs 
were lacking hi adequate analysis and applica- 
tion of pertinent dsit£i. 

• The diets of prenatal clinic patients were 
markedly deficient in protein and in other 
nutrients. 

• Certain of these women habitually pro- 
duced fetal deaths, premature infants, or babies 

p *1 1 ' - th a laaiuAfl 


Pinpointing the Problem 

With the help of statistics and health educa- 
tion consultants, our public health nurses and 
secretaries undertook to remedy the deficiency 
in statistical data by preparing accurate tabula- 
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tions of infant, neonatal, fetal, premature, and 
maternal deaths, by race, for the 5-year period 
< —51. These statistics, though available in 
the health department, had not been assembled 
for maximum effectiveness. 

Jfext, they collected and assembled pertinent 
details on exact geographic location of the 
patient’s home, cause of the infant or maternal 
death, type of attendant (whether physician or 
midwife), and the place of delivery (whether 
in the hospital or at home). They also com- 
piled complete details about the weight, period 
of gestation, attendant, place, and date of de- 
livery of premature births. Because an epi- 
demic of infectious diarrhea in one section of 
the county in 1952 had contributed to the high 
infant death rate, they made a special study of 
infant deaths from infectious diarrhea, analyz- 
ing the records in a local hospital that had been 
particularly affected. 

After all information had been checked for 
accuracy with the vital statistics section of the 
State health department, the consultants were 
called in to recommend the best way of present- 
ing the material to the health department staff, 
professional groups in the county, and key civic 
and voluntary organizations. They agreed that 
our presentation should be a combination of 
tables, graphs, and large county maps on which 
premature births and other associated infant 
mortality data would be plotted by the public 
health nurses. 

Flip charts were prepared from semitrans- 
parent tracing paper. Separate sheets of each 
-IS" X 3-1" chart were superimposed over a 
basic map of Halifax County, showing the gen- 
eral outline of townships and local divisions. 

It was apparent from the presentation 
material that most of the infant deaths had 
occurred in three distinct areas of the county. 
This epidemiological observation led us to set 
up a prenatal demonstration clinic in each area. 


sncentrating on Diet 

Attention was next directed to the nutrition 
f prenatal patients. Careful review of their 
linic records over a 3-year period revealed that 
meat majority of these patients drank no 
rillc or at best an insufficient amount. Other 
,rotcin foods in their diets during pregnancy 
rere also inadequate. 


Public health studies have documented the 
fact that low protein diets among prenatal 
patients are partly responsible for high ma- 
ternal, infant, and related mortality and mor- 
bidity rates. These observations were empha- 
sized at the 1955 meeting of the American 
Public Health Association, when Dr. August R. 
Lindt, the permanent observer of Switzerland 
to the United Nations, reviewed the benefits of 
surplus milk for prenatal patients and children 
in 45 different countries before the National 
Citizens Committee of the World Health 
Organization. 

To aid study of the nutrition factor in local 
infant mortality, consultants in obstetrics and 
nutrition helped us design a special record for 
appraising the characteristics of the diet of pre- 
natal patients. Because of the large number of 
new cases admitted to the demonstration clinics 
and the limited number of personnel, the record 
had to be simple in form yet adequate for the 
desired information. 

For evaluation of each patient’s diet, public 
' health nurses record the food consumed at the 
three meals preceding the clinic visit as well as 
the food eaten between meals and at bedtime. 
This information is entered under separate sec- 
tions for “breakfast” and “between,” “lunch” 
and “between,” “supper” and “bedtime” in a 
column of the diet record headed “food and 
amounts.'’ The food items are coded in a 
second column and scored in a third. 

The diet is rated “good” (9-10 points) , “fair” 
(7-9 points), and “poor” (below 7 points) ac- 
cording to the following guide. 


Possible 

Code Food and amount score 

F & V Fruit and vegetables 4 

K cup fruits, vegetables, or 
juice= 1 point 

M Milk 3 

1 cup=l point 

2 eups=2 points 

3— 1 cups = 3 points 0 

p Protein food 

2 servings of 3 02 . lean meat 
or equivalent 

B Bread and cereals 1 

2 servings . 


Perfect score 

As soon as these records were completed, the 
nutrition consultants began holding inservice 
training sessions for nurses, 2 hours each week 
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w a period of 6 weeks. Training m nutrition 
leluiled tv careful study of the diet records and 
iet histories of the demonstration patients 
istruction in nutrients, food portions, and food 
nines; and methods of teaching food values to 
linic patients. 

Knowing that surplus nonfat dry milk was 
mailable to public schools and other public 
nstitutions in the county, we explored the possi- 
jility of obtaining this important protein food 
tor the prenatal patients whose diets were de- 
ficient in protein. The surplus commodity food 
section of the State department of agncultuie 
approved our proposal for issuing fiee mi v o 
medically indigent patients in the demonstra- 
tion clinics, and the county welfare department 
certified their eligibility. 

A patient who receives an allotment of J 
pounds of dry milk every 30 days during iei 
pregnancy is provided with the equiva en o 
quart of fluid milk a day. Clinic classes and 
individual conferences are held to show pre- 
natal patients liow to use dry milk foi cvm ' in » 
and cooking. They learn, too, about ot iei pro 
tein foods that are locally available. 

An inventory showing the amount o im 
received and distributed each month is vep 01 
the department of agriculture. Other records 
include a form on which patients acknow e ge 
receipt of the milk and agree to its use as pre 
'scribed by the clinic and a form on which public 
health nurses determine medical indigene} . 

During the first 6 months of the demonstra- 
tion program, a public health nurse visited the 
patients participating in the milk distil u ion 
to assure that dry milk was being usee in- 
accordance with the clinic’s instiuctions. 
(Home visits for this purpose have since ecome 
a part of the generalized public health nui S111 » 
program.) Throughout the country, home eco- 
nomics teachers, home demonstration agents, 
and 4-H club leaders were alerted to the objec- 
tives of the surplus milk program so that t iej 
also could emphasize the importance of piotem 
foods in prenatal diets. 


inding the Problem Patients 

The third factor in our initial studies had re- 
peated itself with stubborn regularity : Certain 
women attending the clinics seemed to produce 


more than their share of infant deaths and re- 
lated morbidity and mortality. To tmd the 
problem cases on which to concentrate preven- 
tive efforts, we designed a screening device that 
combined a maternity record and a score sheet 
on which to grade the pregnancy risk of the 
mother and the survival lisle of the fetus. 

Maternity Record 

The maternity record is still undergoing trial 
in the prenatal clinics. It is designed so that 
grades of “good,” “fair,” or “poor” risk are 
„iven in each of seven major sections (a) 
mother’s previous obstetrical history, (&) her 
previous medical history, (c) the family his- 
tory, (d) the mother’s diet, (e) physical ex- 
amination (including pelvic evaluation), (/) 
laboratory and X-ray findings, and (.?)_ subse- 
quent antepartum visits. The total risk fo 
each patient is based on the grades m each of 

these respective sections. 

At the close of each clinic session, nurses re- 
view and grade each patient on the ma]w ^sec- 
tions of the record. Patients graded fan oi 
“poor” are selected for more frequent visits to 
the prenatal clinics and for intensive followup 
through home visits by the nurses. 

The following outlines from two sections of 
the trial maternity record illustrate the grad- 
inff system. 

Previous Obstetrical History. A grade of 
“crood” is given to the patient whose previous 
obstetrical history is essentially negative. A 
orade of “fair” is based on any one or a combi- 
nation of the following factors : 

1. Seven or more deliveries. 

2. One abortion. 

3. A history of any single complication othei 

than toxemia; for example, hemorrhage (ante- 
partum) or mild hypertension. , 

4. One premature child living or dead, 1 feta 

death, or 1 infant death. 

A grade of “poor” is based on any one or a 
combination of the following criteria: 

1. Cesarean section. 

2. Two or more abortions. 

3. History of toxemia. 

4. History of 2 or more other complications. 

5. Two or more premature children living or 
dead, 2 or more fetal deaths, or 2 or more infant 
deaths. 
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G. A combination of 2 or more abortions, pre- 
mature birtlis, fetal deaths, or infant deaths. 

Physical Examination. A grade of “good” is 
given to the patient in good general condition 
with essentially negative findings on her physi- 
cal examination. A grade of “fair” is given 
when the physical examination reveals the fol- 
lowing conditions : 

1. More than 20 percent overweight. 

2. Blood pressure 1-10/90 or above. 

3. Edema of the feet. 

-1. Inactive tuberculosis. 

5. Any other condition or combination of 
conditions that, in the examining physician’s 
judgment, would grade the patient’s physical 
condition as fair. 

A grade of “poor” is justified when these con- 
ditions avo present : 

1. A combination of elevated blood pressure, 
increased weight, and edema. 

2. Hypertension 130/100 or above. 

3. Active pulmonary tuberculosis or syphilis. 

•i. Edema of the feet and bands, or edema of 

the face, or both. 

5. Organic heart disease. 

G. Marked deformity of the spine. 

7. Breech presentation. 

S. Serious change in the fetal heart rate such 
as inability to hear the fetal heart sounds. 

9. Contracted pelvis or any other serious de- 
ficiency in the pelvic measurements. 

10. Any other condition or combination of 
conditions that, in tho examining physician's 
judgment, would grade tho patient’s physical 
condition as poor. 


Grade of Risk 


The final calculation of the grade of risk for 
each patient is based on these criteria for 
“good,” “fair,” and “poor.” It must be empha- 
sized that the grading is influenced by local 


conditions. 

Good. A patient whose maternity record is 
essentially negative in all seven sections is 
graded a good risk. 

Fair. Grades of “'fair” for the sections on 
previous obstetrical history and physical ex- 
amination or the section on laboratory and 
-v-rav findings would automatically grade the 
ito* as a fair risk. A grade of “fair" in too 
or more of the remaining sections, namely , pie- 


vious medical history, family history, and diet, 
would give the patient a grade of risk of “fair.” 

Poor. A grade of “poor” for the section on 
previous obstetrical history and the section on 
physical examination or the section on labora- 
tory and X-ray findings would automatically 
give the patient a grade of risk of “poor.” A 
rating of “poor” in two or more of the other sec- 
tions would give the patient a grade of “poor.” 

A sudden increase in weight or blood pres- 
sure, the appearance of significant edema, bleed- 
ing, any other significant findings, or a combi- 
nation of conditions might warrant, of course, 
a change in the grade of risk under the sectioii 
on antepartum visits. 

Although from a first glance the grading sys- 
tem might appear cumbersome and complicated, 
I hasten to add that, after a relatively short 
period of working with the record, nurses and 
clinicians are able to evaluate the patients with 
speed and accuracy. The record serves not only 
to select patients of special risk but also to 
emphasize to our clinic personnel those factors 
which are of major significance in the prognosis 
of the prenatal patient. 

Evidence of Decline 

My purpose has been to review a purely local 
approach to a specific local public health pro- 
gram. I have attempted to suggest that even 
when outside help is not available on a grand 
scale and the local resources and facilities are 
limited there is still a great deal that can be 
accomplished by applying the fundamental 
tools of public health. 

Although there has been a decline in perti- 
nent rates, we feel that the program should be 
continued for a longer period of time before 
attempting an analysis of these data. 

Lest I may have given the impression that 
Halifax County’s approach to the problem of 
fetal wastage is a final solution, I wish to em- 
phasize that our experience underlines the need 
for more intensive investigation of the unknown 
factors. 


• * 


Samples of the forms described are available 
from the Halifax County Health Department. 
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Legislation on Air Pollution 

By FREDERICK 5. MALLETTE 


T HERE IS considerable evidence to show 
that today the forms and degrees of air 
pollution are demonstrably worse than ever in 
human history. The causes of this increase in 
pollution are, briefly: the tremendous growth 
of population in our cities, owing to both mi- 
gration and birth rate ; the enormous increase in 
numbers of automobiles, trucks, and buses and 
their associated exhaust gases ; the incineration 
of vast volumes of rubbish; the combustion, 
both domestic and industrial, of megatons of 
fuels; and the great expansion of manufactur- 
ing processes of all kmds, resulting in new and, 
as yet, uncontrolled effluents. 

The atmospheric sewer is backing up and, 
like a swarming bacterial colony, we are be- 
ginning to suffer from the accumulation of our 
own wastes. 

To control the atmospheric byproducts of 
modern civilization, we have turned to a good 
old-fashioned remedy, the law. We are try- 
ing, at the moment, to legislate air pollution out 


Mr. Mallette is a consultant on air pollution prob- 
lems and is also executive secretary of the Committee 
on Air Pollution Controls, the American Society of 
Mechanical Engineers. He formerly was associated 
ivith the Public Health Service Occupational Mor- 
bidity and Mortality Study, 1935-37, Detroit. Mr . 
Mallelte’s original paper, which teas somewhat 
longer, was presented before the 18th annual meet- 
ing of the American Power Conference, sponsored by 
the Illinois Institute of Technology and held at 
Chicago, March 21-23, 1956. 


of existence. The solution to the problem is not 
quite so simple. 

Modern Legislation 

Most early laws and ordinances dealt with 
smoke only ; fly ash or soot appeared in the pic- 
ture somewhat later. In this country, the earli- 
est recognized instance occurred not quite 100 
years ago, when an 1864 lawsuit in St. Louis 
resulted in a judgment declaring smoke to be 
a nuisance. This action was followed 3 years 
later by adoption of an ordinance requiring 
that the chimneys of all manufacturing estab- 
lishments be at least 20 feet above the adjoining 
buildings. 

Chicago adopted its first smoke ordinance in 
1881. This provided that the emission of dense 
smoke “shall be a public nuisance.” No defini- 
tion of smoke or of its density was given. 

A 1912 survey by the United States Bureau of 
Mines found that 12 cities with a population of 
less than 50,000 had either a smoke ordinance 
or a smoke inspector and that about 19 cities of 
50,000-200,000 were active in the suppression 
of smoke. Of the 28 cities with more than 
200,000 population, 23 showed activity. 

Contra Costa County, Calif., in 1915, adopted 
an ordinance restricting “fume” strength as an 
outgrowth of the Selby smelter problem. How- 
ever, the first countywide legislation and en- 
forcement appeared in Hudson County, N. J., 
in 1931. 

The first State legislation appeared in 1909 
in Rhode Island, covering smoke emission in 
cities over 150,000 population. Domestic 
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sources were exempted, as were locomotives at 
the time of starting and feeding fires while in 
roundhouses or yards. 

Massachusetts, in 1010, introduced in its 
smoko control law a device for estimating 
smoke density which is still extant, namely, the 
Itingelmann chart. The chart was devised in 
the ISSO’s by a French professor of agricultural 
engineering and was first used in this country in 
1S99. With all its shortcomings, it is still 
widely used although several other devices have 
been introduced. The model ordinance pub- 
lished by the American Society of Mechanical 
Engineers, which has formed the basis for most 
municipal smoko abatement ordinances in this 
country, includes the Itingelmann chart. 

For a number of years, New Jersey and met- 
ropolitan New York have been disturbed by 
interstate air pollution. Bills were introduced 
in the legislatures of both Now .Jersey and New 
York to institute an interstate survey, but until 
1955, when New Jersey finally passed a match- 
ing bill, these had been passed only by New 
York. The New Jersey bill provided for an 
investigation of the area in question to deter- 
mine whether an interstate air pollution prob- 
lem exists and, if so, to recommend appropriate 
controls, an agency to apply them, and to sug- 
gest the draft of legislation necessary to imple- 
ment tho findings. 

The Interstate Sanitation Commission was 
directed to undertake the study, for which New 
York and New Jersey each provided $30,000. 
The terminal date for tho presentation of find- 
ings and recommendations was set for February 
195G. However, the investigation lias been de- 
layed because of legal complications over juris- 
diction. 


A joint resolution by botli houses of the Con- 
gress signed August 3, 195G, by the President, 
approves the present bi-State arrangement in 
which the State of Connecticut, the third mem- 


ber of the Interstate Sanitation Commission, 
has acquiesced. Bills have been passed by both 
the New York Legislature and the New Jersey 
Assembly, updatbig and approving the commis- 
sion’s plans for proceeding. _ 

Both Canada and the United States have 
shared concern over air pollution in two areas: 

0,10 at Trail, B. C, from 15 - S l « 193 “’ “‘ U “ 
other at Detroit, Midi., and Windsor, Out, since 


1950. The International Joint Commission 
undertook the Detroit-Windsor investigation, 
which originally was concerned with smoke 
from the vessels traversing the Detroit River. 
This joint interest in smoke control has been 
expanded into a comprehensive study to deter- 
mine the effect of air pollution on almost every 
aspect of community life. 

Local Accomplishments 

St. Louis was probably the first large city to 
make an effective reduction in smoke pollution. 
Before 1940, particularly in the winter, dense 
smogs were frequent occurrences. It was not 
uncommon there to have lights and headlights 
burning until noon. Now there is acceptable 
evidence to prove that a marked reduction in 
smoke pollution lias been brought about by the 
city. 

Essentially, this improvement was achieved 
through enactment and enforcement of an or- 
dinance prohibiting the sale of high volatile 
coal in the city except in sizes under 2 inches. 
It was also required that all bituminous coal 
containing over 12 percent ash or 2 percent sul- 
fur be washed. 

Allegheny County 

For many years, efforts at smoke control in 
Pittsburgh had such little success that the place 
was widely known as the “Smoky City.” Resi- 
dents of Pittsburgh can truly testify to the den- 
sity and irritating qualities of the “black days.” 
Until the late 1940’s, Pittsburgh was deteriorat- 
ing in every way, but finally a great civic move- 
ment — the Allegheny Conference on Commu- 
nity Development — arose to resuscitate the 
decaying city. It was the force behind this 
great effort which brought about the change 
in the Pittsburgh atmosphere. 

The details of the city of Pittsburgh and 
Allegheny Comity ordinances are too complex 
for a brief discussion. Based in large part upon 
the St. Louis ordinance, these ordinances 
brought about a marked reduction in the smoke 
content of the air, principally by increased in- 
spection and enforcement and by restricting the 
volatile content of solid fuels. It should not e 
assumed, however, that a miracle has occurred 
and that there is no pollution left to be con- 
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trolled in Pittsburgh and Allegheny County: 
quite the contrary. Nevertheless, a truly re- 
markable improvement has been achieved. 
There are many technical problems left to solve, 
but, at least, attention is being given them. 
Under study are effective and economical con- 
trol methods — especially for steel processes — 
which may replace conventional and costly 
equipment presently available. 

Los Angeles County 

Los Angeles’ smog began to appear as a 
serious problem during the industrial expansion 
and population growth of the World War II 
period. More than $1 billion in new capital 
was invested from 1911 to 1950, and more than 
5 million people were added to the population 
of Los Angeles County. People began to be 
aware of an irritation of the eyes and respira- 
tory tract. This smarting of the membranes 
and lachrymation were associated with the pres- 
ence of a noticeable haze. Two other features 
of the smog, whose relationship was not learned 
until later, were damage to vegetation, especially 
certain truck garden crops, and accelerated 
cracking of rubber, most noticeable in the side- 
walls of tires. 

Insistent public demand brought about the 
passage, in 1947, of a State enabling act which 
created control districts to be activated by any 
county that determined control to be necessary. 
At least 4 California counties have active dis- 
tricts, and several other districts have been 
authorized; there is one authorized 9-county 
group in which 6 counties are organizing. 

The California State enabling act specifically 
and generally prohibits air pollution and pro- 
vides for the establishment of local rules and 
regulations by each control district. Those of 
the Los Angeles Air Pollution Control District 
provide a permit system for both construction 
and operation of any equipment which may 
cause emission of air contaminants. Detailed 
plans and specifications must be filed before 
permits are granted for new construction or 
modernization. Under these provisions the 
district engineer’s have approved permits for 
well over $100 million, of which over 15 percent 
is for control equipment. The rules also ap- 
ply restrictions for specific pollutants such as 


particulate matter, sulfur gases, and the solid 
products of combustion in excess of certain 
concentrations. 

The Los Angeles County Air Pollution Con- 
trol District, the enforcing body, has had a 
harried history. Although smog may occur 
during any month of the year, it is most preva- 
lent during the late summer and the autumn 
and may even extend through December into 
January, as it did in 1953. In 1954, a 17-con- 
secutive-day episode occurred during which 
public protest became uproarious. The board 
of county supervisors — the governing body — 
reorganized the agencies, providing for enforce- 
ment by strenuous prosecution. So many vio- 
lations were cited that a special smog court was 
set up. However, in spite of the vigorous en- 
forcement effort, on September 13, 1955, the 
worst smog ever recorded occurred. The lesson 
to be learned from the situation is that the 
problem of urban air pollution should be tackled 
in its potential state rather than when it be- 
comes an actual and serious problem. 

Other Calif omia Developments 

Two events in southern California are note- 
worthy. The first is the use of the Ringelmann 
chart to judge the opacity of plumes composed 
of other than black smoke, the original purpose 
for which the chart was devised. The other 
is the refusal of an operating permit for a steam 
power station because, among other reasons, of 
the high sulfur content of the fuel which it 
proposed to use. 

Early in 1955, local courts affirmed violations 
of the opacity sections of the Los Angeles 
regulations wherein plumes of blue, yellow, or 
even white effluents were judged by inspectors 
making a mental translation of the Ringel- 
mann chart. The United States Supreme 
Court has since refused to review, in effect thus 
supporting the finding. 

In the other instance, the El Segundo station 
of the Southern California Edison Company 
was refused an operating permit on the grounds 
of the high sulfur content of the fuel proposed 
for use and of the inability to reduce the opacity 
of its plumes. Construction permits for ad- 
ditional proposed steam stations were also re- 
fused. As a result, the company has under- 
{Continued on page 1073) 
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Public Law 1 59— 84th Congress 


“• . . it is hereby declared to be the policy of 
Congress to preserve and protect the primary re- 
sponsibilities and rights of the States and local 
governments in controlling air pollution, to sup- 
port and aid technical research to devise and 
develop methods of abating such pollution, and 
to provide Federal technical services and financial 
aid to State and local government air pollution con- 
trol agencies and otiier public or private agencies 
and institutions in the formulation and execution of 
their air pollution abatement research programs. 
To this end, the Secretary of Health, Education, and 
Welfare and the Surgeon General of the Public 
Health Service (under the supervision and direction 
of the Secretary of Health. Education, and Welfare) 
shall have the authority relating to air pollution 
control vested in them respectively by this Act. 

“The Surgeon General is authorized, after careful 
investigation, and in cooperation with other Fed- 
eral agencies, with State and local government air 
pollution control agencies, with other public and pri- 
vate agencies and institutions, and with the indus- 
tries involved, to prepare or recommend research 
programs for devising and developing methods for 
eliminating or reducing air pollution. For the 
purpose of this subsection the Surgeon General is 
authorized to make joint investigations with any 
such agencies or institutions. 

“The Surgeon General may (1) encourage coop- 
erative activities by State and local governments 
for the prevention and abatement of air pollu- 
tion; (2) collect and disseminate information relat- 
ing to air pollution and the prevention and abate- 
ment thereof; (3) conduct in the Public Health 
Service, and support and aid the conduct by State 
and local government air pollution control agencies, 
and other public and private agencies and institu- 
tions of technical research to devise and develop 
methods of preventing and abating air pollution; 
and (4) make available to State and local govern- 
ment air pollution control agencies, other public and 
private agencies and institutions, and industries, the 
results of surveys, studies, investigations, research, 
and experiments relating to air pollution and the 
prevention and abatement thereof. 


“The Surgeon General may, upon request of any 
State or local government air pollution control 
agency, conduct investigations and research and 
make surveys concerning any specific problem of air 
pollution confronting such State or local govern- 
ment air pollution control agency with a view to 
recommending a solution of such problem. 

“The Surgeon General shall prepare and publish 
from time to time 'reports of such surveys, studies, 
investigations, research, and experiments made 
under the authority of this Act as he may consider 
desirable, together with appropriate recommenda- 
tions with regard to the control of air pollution. 

“There is hereby authorized to be appropriated to 
the Department of Health, Education, and Welfare 
for each of the five fiscal years during the period 
beginning July 1, 1955, and ending June 30, 1960, 
not to exceed §5,000,000 to enable it to carry out its 
functions under this Act and, in furtherance of the 
policy declared in the first section of this Act, to (1) 
make grants-in-aid to State and local government air 
pollution control agencies, and other public and pri- 
vate agencies and institutions, and to individuals, for 
research, training, and demonstration projects, and 
(2) enter into contracts with public and private 
agencies and institutions and individuals for re- 
search, training, and demonstration projects. . . . 
“When used in this Act — 

“The term ‘State air pollution control agency’ 
means the State health authority, except that in the 
case of any State in which there is a single State 
agency other than the State health authority charged 
with responsibility for enforcing State laws relating 
to the abatement of air pollution, it means such other 
State agency; 

“The term ‘local government air pollution 
control agency’ means a city, county, or other local 
government health authority, except that in the case 
of any city, county, or other local government in 
which there is a single agency other than the health 
autliority charged with responsibility for enforcing 
ordinances or laws relating to the abatement o air 
pollution, it means such other agency; and 

“The term ‘State’ means a State or the Dis- 
trict of Columbia.” 
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taken a $1.75 million research program to find, 
hopefully, the answers to its difficulties. 

Federal and State Legislation 

Several attempts at Federal legislation on 
air pollution followed the 1918 catastrophe in 
Donora, Pa. Last year, for the first time, there 
was major national legislation on this problem. 
Pertinent sections of Public Law 159 (84th 
Cong.) , which became effective on July 14, 1955, 
are reproduced in the inset. 

In general, Federal legislation aims toward 
research, cooperation with local agencies, and 
financial assistance to other groups rather than 
in the direction of enforcement. In some of 
these fields the Federal Government is already 
active. Early in 1955, the Public Health Serv- 
ice intensified its program of air pollution re- 
search and technical assistance to State and 
local agencies at the Robert A. Taft Sanitary 
Engineering Center, Cincinnati. 

It is difficult to keep track of all statutes pend- 
ing in State legislatures. However, at least 
70 bills were considered by 12 State legislatures 
in 1955, but the number may well be 100. Al- 
most 40 of the70bills were before the California 
Assembly. They provided, among other things, 
for the amplification of the present law for the 
formation of county air pollution control dis- 
tricts, for the creation of regional control dis- 
tricts, or for statewide control. One bill, passed 
to remedy the problem in the San Francisco 
Bay area, permits the creation of the 9-county 
district mentioned previously. 

New Jersey passed a State air pollution con- 
trol statute in 1954. Enforcement under this 
act has been in the hands of the bureau of 
adult and occupational health of the State de- 
partment of health. Codes covering various air 
pollution problems are being formulated by 
the Air Pollution Control Commission, a body 
representing industry, the general public, the 
technical societies, and other responsible groups 
m New J ersey. The commission recently com- 
pleted work on its first code — on the control of 
open fires and dumps, which are major sources 
of air pollution in the northeastern section of 
the State. The code went into effect May 1, 
1956, and affects scrap dealers and others with 
unsatisfactory incinerators. 


Other States which considered air pollution 
legislation in 1955 were Arizona, Michigan, and 
Virginia. The Michigan bill would create air 
pollution control districts. Virginia’s and 
Arizona’s bills were for statewide authority. 
One bill in the Arizona House of Representa- 
tives went to the extreme of proposing to pro- 
hibit “the construction of oil refineries or other 
smoke-producing industries within 15 or 20 
miles of any city or town.” 

Municipal and County Control 

The tendency, in recent years, to convert from 
coal to oil or gas as a domestic fuel is helping to 
reduce smoke in urban atmosphere, but it does 
not completely eliminate it. A poorly adjusted 
oil burner can lay down a smoke screen worthy 
of a naval operation. Furthermore, high- 
sulfur oils conti'ibute large quantities of sulfur 
dioxide to the atmosphere. 

So many cities and towns have recently 
adopted or are presently considering smoke 
abatement or air pollution control ordinances 
that it is almost impossible to keep track of 
them. To mention a few : 

Reno, Nev., Huntington and Wheeling, W. 
Va., Albuquerque, N. Mex., East Providence, 
R. I., Denver, Colo., Boyertown, Pa., Norfolk, 
Va., and Fair Lawn Borough, N. J., have all 
adopted new ordinances. Cleveland, Ohio, is 
modifying its present ordinance, and Charlotte, 
N. C., is reviving its old ordinance. 

These are only isolated examples. However, 
the pattex-n of municipal legislation is much the 
same. In the absence of expert technical guid- 
ance, most local governmental bodies perforce 
use the scissors- and-paste method. They base 
their new ordinances on those of nearby or well- 
known cities or occasionally utilize so-called 
“model ordinances.” 

The typical city smoke control ordinance is 
relatively simple. It provides for the prohibi- 
tion of black smoke of a given density (usually 
No. 2 Ringelmann) and forbids the emission of 
fly ash of a certain concentration (usually not 
exceeding 0.85 lb. per 1,000 lbs. of gases). 

There is a trend, however, toward broader 
municipal air pollution control ordinances, 
based on the Los Angeles County ordinance as 
a model which prohibits the emission of all toxic 
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and nuisance elliuents, with even specific levels 
for certain gases such as sulfur dioxide. 

One of the most noticeable results of the Los 
Angeles smog activity has been a tendency for 
other areas to copy its regulations. Honolulu, 
Hawaii, is one; Louisville, ICy., was another, 
but then abandoned the idea and is presently 
embarked upon a comprehensive air pollution 
survey. 

Elsewhere across the country there are cur- 
rent eil'orts to emulate the California model 
county control districts. 

The county control-district type of air pollu- 
tion agency will be more prevalent in the future. 
It solves the problem of control in the large city 
that is unable to control smaller, neighboring 
suburbs. For similar reasons interstate com- 
pacts probably will be employed to handle the 
problems faced by New York with pollution 
drifting from industrial New Jersey, by St. 
Louis with pollution drifting from the adjacent 
industrial areas across the river in Illinois, by 
Cincinnati with pollution from Kentucky com- 
munities, and by many other cities. 

Cost of Control 

The control of air pollution is not going to 
be cheap. In fact, it is going to be expensive. 
The cost of providing pure water or good sew- 


age disposal was high in dollar outlay although 
not in relation to the advantage gained. It 
will be the same with pure air. But, as with 
water and sewerage costs, the outlay may be less 
than the cost of continuing pollution. This 
consideration provides the opportunity for a 
carefully planned program of education. 

In many communities, educational programs 
are being assumed by the chambers of commerce. 
Programs may be undertaken by a college or 
university or in some areas by research organi- 
zations, such as Stanford Research Institute of 
California with its series of air pollution sym- 
posimns, Mellon Institute of Pittsburgh with its 
Industrial Hygiene Foundation meetings, the 
Air Pollution Foundation, the Southern Re- 
search Institute, and other's. 

Research organizations can aid also in the de- 
velopment of community educational programs 
by bringing to air pollution control a scientific 
and impartial point of view. Surveys and other 
studies will help in determining whether a pol- 
lution problem is real arrd whether the health 
considerations are transitory and superficial or 
chronic and basic. Research projects can be set 
up to study the nature of air pollution and how 
it can be best eliminated or controlled. These 
great economic, technological, and social issues 
challenge the statesman and legislator no less 
than the industrialist, scientist, and engineer. 


Mintener Resigns 

‘•It is a matter of deepest regret to me and, I know, 
to all nr3 r associates in the Department, that Brad- 
shaw Mintener is resigning his position as Assistant 
Secretary of Health, Education, and Welfare. 

“In the two years Mr. Mintener lias held this post, 
he has made a great contribution to the work of this 
Department. The fine spirit of our organization, 
particularly in the field, is due in large measure to 
his activities. His sound advice on the problems of 
the Food and Drug Administration has been in- 
strumental in laying a proper foundation for a greatly needed ex- 
pansion of its activities which are so vital to everyone in the Nation. 

11 “I am sorry Mr. Mintener could not stay longer in Government 

service.” 

— Marion B. Folsom, 

Secretary of Health , Education, and Welfare. 
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Group therapy at the National Training School for Boys brings out 
into the open the ivarfare delinquents tvage against adult society and 
the fears and hungers underlying it. 


Group Therapy Behind Locked Doors 

By SEYMOUR RUBENFELD, Ph.D., ROBERT SHELLOW, Ph.D., and JACK L. WARD, M.D. 


T O GIVE the reader some idea of the func- 
tions of the psychiatric unit in a juvenile 
institution, as well as some feeling for the types 
of problems faced in working with these young- 
sters, we shall attempt to describe the unit in 
the National Training School for Boys. The 
training school is for delinquent boys under 
the age of 18 who have been committed to the 
custody of the United States Attorney General. 
The school is operated in the District of Co- 
lumbia under the auspices of the Federal Bu- 
reau of Prisons. We three, a psychiatrist and 
two clinical psychologists, form the psychiatric 
unit. 


The authors are the three members of the psychiatric 
unit which they describe. Drs. Rubenfeld and Shel- 
low, the two psychologists on the staff of the National 
Training School for Boys, Washington, D. C., re- 
ceived their graduate degrees from Pennsylvania 
State University and the University of Michigan, 
respectively. Dr. Rubenfeld interned at Warren 
State Hospital and Hollidaysburg State Hospital in 
Pennsylvania. Most of Dr. Shellow's earlier experi- 
ence ivas ivith Veterans Administration hospitals at 
Ann Arbor, Dearborn, and Fort Custer, Mich. The 
third member. Dr. Ward, spent his internship and 
residency years at Delaware Hospital, Wilmington, 
and St. Elizabeths Hospital, Washington, D. C., be- 
fore ha teas appointed acting chief of the NTS 
Psychiatric Service on April 1, 1955. 


First of all, it is important to know what 
kinds of boys get into trouble and are sen- 
tenced to an institution of this type. Roughly, 
the boys with whom we deal fall into four 
categories. 

Probably the most prevalent type is the boy 
we might call the predatory delinquent. His 
socioeconomic background is, more often than 
not, one of deprivation. His own family is 
usually large axrd disorganized. He may have 
experienced several foster home placements. 
The parental figures he has known may have 
bombarded him with the deepest kinds of re- 
jection, ranging from exploitive overprotective- 
ness through cold indifference and neglect to 
sadistic hostility. He emerges from this trial 
of childhood with his ability to accept his de- 
pendence on others severely crippled. Es- 
tranged from adults, he sees them as persecu- 
tors. He throws himself against both adults 
and the social values and mores to which they 
conform. Adrift in the streets, he imbeds him- 
self in the society of other adolescent outcasts. 
Here, he finds firm and imeompromising articles 
of conduct, the rules of the delinquent gang 
that sanction and codify ways of vengeance and 
means of exploitation. 

Falling into a second group are boys who 
get into trouble for neurotic reasons. Many 
come from the middle class and often from 
upper middle-class socioeconomic backgrounds. 
Their families are frequently intact and may 
even be relatively well knit. These boys have 
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to some extent incorporated tne moral sv 
ards of the rest of society but feel themseh , 
driven to violate their own consciences. T} t disposalw 
reasons, of course, are many and complex, rang- ralat * 01 ' 
ing from self-defeating tendencies within the 
boy to conscious and unconscious rebellion 
against parental expectations. When seen at 
this institution, these boys are usually worried. 

They are somewhat more approachable than 
the predatory delinquent and seem to bring with 
them vestiges of identification with and accept- 
ance of adults. Many of these boys show more 
conventional symptoms of deviant behavior: 
bedwetting, fingernail biting, periodic depres- 
sions, and general anxiety. 

The third type of boy is known in psychiatric 
parlance as “an inadequate personality.” The 
familiar term “fall guy” expresses the way this 
boy behaves interpersonally. Sometimes unin- 
telligent but not always so, sometimes, but 
not inevitably, of a rural background, he lacks 
initiative and makes his way by giving in. 

More than anything else, he wants to bo cared 
for, and in order to win acceptance from his 
peers, he follows their lead. Often, when he 
is no longer useful, he is deserted. He is left 
to “take the rap.” 

Boys in our fourth category are not seen so 
often ns the others, but they form a distinctive 
group. They are the psychoties. On occasion, 
a boy may enter the institution with no clear 
history of such disorder, and, after some time, he 
begins to show symptoms of graver forms of 
mental illness. 

Methods of Treatment 

Much of the psychologists’ time, and some of 
the psychiatrist’s, is spent in identifying these 
boys as they come into the institution. All 
boys are seen by the psychologist during the 
initial 30-day period of orientation prior to 
their entrance into the institutional program. 

Each boy’s position on a number of different 
dimensions of ability is determined for the 
purpose of finding the most suitable rehabili- 
tation program at the school. This is accom- 
plished by obtaining test measures of the boy’s 
intellectual and manual dexterity capacities. 

Boys are tested in groups. If at any time there 
is suspicion that the group test was not a valid 
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in the larger group of his cottage. 

On the basis of this group interview and tl $ 
projective test data, certain boys are referred 
to the psychiatrist for interview and for mon 
intensive psychiatric study. If the psychiatrisf 
has more questions about a boy’s method of ad- 
justment, he may arrange for him to be given 
more comprehensive projective testing. The 
group interview serves also as a means for pick- 
ing out boys who look like good prospects for 
either individual or group therapy. If it ap- 
pears that a boy might benefit from a close or 
intensive relationship with an adult, we con- 
sider him for individual therapy. In addition 
to these cross referrals within our own unit, 
boys are referred to us by the professional staff 
sitting as a review committee and by the cor- 
rectional officers, the superintendent, the as- 
sistant superintendent, and others on the staff 
who spot boys who are having particular trou- 
ble in getting along. 

TFe serve as consultants to the people who 
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* a these boys 21 hours a day. 

, ^ _uppleinont their understanding 

.cl offer suggestions for the han- * 
. - * Tiic behavior problems. Occasion- 

■ ‘ '"/incidents occur which demand un- 

> {deration. For example, a boy may 
i frank psychotic break, and it is nec- 
transfer him to a psychiatric hospital, 
itly, we have been placing a small nuin- 
disturbed boys on mood-ameliorating 
such as Thorazine and Meratran. These 
fl'lj|jj j-iusually show obvious anxiety or some de- 
i of depression as an aspect of their gener- 
joor adjustment in the institution, 
ji^jpur major treatment effort is invested in 
oup psychotherapy. Many acting-out adoles- 
ents are not amenable to individual psyclio- 
herapy. These boys immediately react in an 
^uncritical and uncontrolled fashion to inner 
f promptings. This basic one-to-one relationship 
! is too threatening for them. Firmly embedded 
in their personality is overwhelming distrust 
of the adult and fear of losing their fragile 
identity. They seem to function better in a 
group. Many of them find support, strength, 
and comfort in a gang formation. The adoles- 
cent urge to conform can, in the group setting, 
be utilized by the therapist in working toward 
the therapeutic goal of self-examination and 
self-evaluation. 

By using the group treatment process, we now 
sea 45 boys in 5 groups, each consisting of 5 to 
10 members. We try to keep about 8 boys in 
each group, finding that this number allows for 
the development of opposing factions within 
the group itself. Smaller groups do not appear 
to be so successful because they tend to be more 
clannish. For example, 4 boys may form their 
little clique in a group of 5 and completely 
drown out the lone dissenting voice. Larger 
groups are unwieldy and difficult to control. 

Getting a New Group Under Way 

In selecting candidates for group therapy, we 
again employ the technique of the group inter- 
view. We call together anywhere from S to 10 
boys, evoke response, encourage interchange of 
ideas, and observe the role that each adopts to- 
ward us and toward the other boys. In the 
course of the discussion, we explain our pur- 
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pose, outline the aims and the nature of group 
therapy, and leave to the individual boy the 
choice of joining. 

We avoid taking into therapy boys who make 
absolutely no effort to contact adults. We have 
found that they are not interested in group 
therapy, and, if they do enter a group, they get 
little out of it and soon leave it. We also avoid 
bringing in boys who have a compulsive need 
to act out their slightest whim or fear. We have 
had trying experiences in which these extrem- 
ists continually disrupt groups and bring ther- 
apy to a stop. 

But we have no objection to acting-out if it 
is checkable. It is one of our basic stocks 
in trade. Almost all our boys display this char- 
acteristic to some degree, and we work with it. 
All we require is that a boy, in addition, have 
some capacity to think and to speak in the face 
of his own anxiety or frustration and that he 
be ready to admit that he has questions about 
himself. 

Boys come to the groups voluntarily. If 
they are interested in joining after the group 
interview, we take them in on the condition that 
they will remain at least 1 month or for 8 ses- 
sions. If at any time they decide to leave, if 
they feel that they are not getting anything out 
of it, we usually ask them to continue for 2 or 3 
sessions after they have requested termination. 

What are the boys who come into group ther- 
apy like? First and foremost, they have an 
arsenal of suspicions concerning adults and in 
particular the therapist, who becomes the mo- 
mentary focus for those concealed and some- 
times overtly expressed attitudes. Each boy 
has his fallen god or goddess. The boys re- 
member the disappointing experiences they 
have had with adults. They remember the in- 
consistency of treatment and the inability of 
adults to control them. The result is that they 
bring to any relationship with an adult a tre- 
mendous amount of hostility — a hatred and a 
vengefulness which are clouded and confused 
by strong needs for direction, guidance, and 
love. 

One way in which this hostility is expressed 
can be seen in a boy’s comments in his first 
group therapy session: “Why did you choose 
me ? Why not leave me alone — I’m not crazy.” 

Later, this suspiciousness may show up as: 
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John snaps to them, “Aw, don’t listen to him 
(the therapist). He doesn’t really give a 
either.” 

The whole group is stunned by this state- 
ment. George and Sam snicker uneasily. The 
therapist tries to get John to amplify his feel- 
ing, hut before he can get more direct expression 
of hostility, the group slides deftly away and 
begins talking about custodial officers in gen- 
eral. The session ends with general griping 
about the institution. 

The next session starts with John mischie- 
vously asking the therapist for a cigarette. 
When the therapist questions John about his 
relentless nagging for the cigarette, John blows 
up. “All the time you’re asking why, why 
... we never get anything out of you.” John 
suddenly sees himself as the anti-“Doc” hero, 
and it is obvious that he is enjoying the situ- 
ation. ITe and George and Sam begin to giggle. 
John calls the Doc a “squealer” and accuses 
him of spying and making reports on every- 
body in group therapy. “You’re yellow, Doc. 
You don’t have any guts at all. You wouldn’t 
last twenty minutes in prison.” 

Meanwhile, the therapist has observed Eitchie 
and Pete, among others in the group, no longer 
looking scared. On the contrary, Eitchie seems 
to show signs of “righteous indignation” at 
John’s last statement. Eitchie says under his 
breath, “Aw, 

The therapist notes Eitcliie’s reaction and 
says, “Group, what do you think of what we 
are hearing?” 

Eitchie says derisively, “Don’t listen to him, 
Doc, lie’s way off.” 

J ohn turns on Eitchie with vengeance. “ Who 
asked you, Punk? You’re always eating some- 
body. 'What do you know about anything? 
You’re just a clock (newcomer). You haven’t 
met your six-piece yet (6 months’ reclassifica- 
tion at which a boy can request a change in 
program) .” 

By this time, the lines of the battle are clearly 
drawn. Pete sides with Eitchie, and George 
with John. Others lean forward attentively. 
Eitchie counterattacks against Jolm. “You’re 
Just taking it out on the Doc because you were 
stupid enough to get thrown in the jug. You 
always do this. Whenever you foul yourself 
up, you always blame it on somebody else.” 


At this point Eitchie and Pete begin to cite in- 
stances of John’s asking for trouble, getting 
into it, and blaming others. 

John retaliates by describing situations in 
which Eitchie has gotten away with things by 
“eating” (apple polishing) the officer and im- 
plies that Eitchie is trying to do that now with 
the therapist. The therapist says, as quietly 
as possible, “I guess someone wants to kick me, 
and someone else wants to suck me in, but it’s 
pretty hard to tell who wants to do what.” 

The group goes suddenly quiet, and there is 
embarrassed laughter on both sides. John 
nervously tries to maintain his lead and at the 
same time turn the therapist aside. “Aw, Doc, 
we were only kidding, we were just trying to 
get your goat.” 

The therapist asks, “I wonder why?” 

At last, John hits on a way to retreat with- 
out loss of face. “Here we go again: What, 
Why, When, Where. If the Doc was running 
‘You Asked for It’ on TY, he would read the 
lettei-s and then look out at the audience and 
say, ‘Why should I V ” This amuses the group. 
Tension is broken, and the group as a whole 
runs from the dangerous challenge given by the 
therapist into humorous accounts of instances 
in which the question “Why?” would be ridicu- 
lous. The session ends with the therapist re- 
marking, “I guess you’ll be comfortable enough 
eventually to talk about yourselves.” 

Clues to Delinquent Behavior 

The conflict between members and therapist, 
and among members, comes up again and again 
in different contexts. Sometimes the therapist 
is successful in focusing on the feelings and dis- 
appointments the boys have experienced with 
their parents and other significant j>eople in 
their past life. When this happens, he attempts 
to relate their feelings to the feelings they are 
experiencing toward authority in general and 
toward the therapist in particular. 

Movement in and out of such crises is char- 
acteristic of our groups. The group is like a 
self-sealing innertube: Occasionally a boy or 
the therapist succeeds momentarily in punctur- 
ing the resistance of the group, and powerful 
feelings explode before the wall of denial fuses 
again. Through repetition of this kind of 
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“Why do you do this, Doc? What’s in it for 
you ? You must bo a spy — it all gets back to 
the superintendent.” Or: “You’re just experi- 
menting with us . . . nobody really gives a 

about us. You bucking for Captain?” 

It has been our experience that these attitudes 
are present in all boys but become expressed in 
various forms by different members of the 
group. 

Use of Group Dynamics 

From the preceding description it may ap- 
pear that there is an incessant war of boys 
against therapist. As a matter of fact, when 
one faction of the group becomes intoxicated 
with the power of their anti-“Doc” attitudes, 
others in the group will begin to defend author- 
ity and attempt to stem the tide of violence. At 
this point a polarity is set up within the group: 
Struggle for power or a civil war develops 
along the lines of a personal duel or of gang 
warfare. 

The polarity emerges because of the deep 
hungers for an infantile protective relationship 
with the therapist and because of the resent- 
ments stirred in the more aggressive boys when 
the therapist does not offer this relationship. 
The group splits into factions because some 
boys can’t afford to see the therapist attacked. 
The boy who is driven to defend the therapist 
when he sees the attack launched is afraid that 
the therapist will attack him. Despite this ap- 
parent alliance with the “Doc,” the boy’s reac- 
tion is still based on the fact that he has identi- 
cal, though not quite so obvious, feelings against 
the therapist’s authority. 

The therapist, with his relative understand- 
ing of the situation, is generally not incapaci- 
tated by anger with those attacking him or 
taken in by those defending him. Attempting 
to recognize both of the antithetical reactions 
for what they really are, he bases his comments 
and interventions on the insight derived from 
his own natural responses. He stands his 
ground and attempts to lead from strength. 
As therapist, all his interventions are directed 
toward clarifying to the entire group the issue 
of their basic struggles with dependence. 

The group dynamics described in the pre- 
ceding paragraphs are probably best seen m the 


actual transactions and interactions of a group 
therapy session. s 

A Group Therapy Session 

John has stolen 17 cars, was in 2 previous in- 
stitutions, and makes his way by gambling, 
“conning,” and setting up “strong arm” cliques 
to get what he wants. At the moment he has 
the center of the stage. He tells about a movie 
the boys saw on television in which a man 
paroled from prison can’t make a go of it in 
society. Nobody' will give the ex-convict a job; 
his friends avoid him; and jobless, friendless, 
discriminated against, he gets drunk one night 
and gets returned to the prison as a parole 
violator. 

As John gets more and more worked up 
about the injustice of it all, George and Sam 
go from quietly ignoring the group in their 
card game to sparring and light body punching. 
Peter and Ritchie are quietly listening and 
watching the therapist’s reaction. 

The therapist notes John’s involvement and 
says, “Well, John, you seem to feel that was 
a pretty dirty deal.” 

For the first time, John centers a challeng- 
ing gaze on the therapist. “You’re right 

this was a dirty deal. Nobody ever gives a 
guy who has done time a chance.” 

“IIow come?” the therapist asks. 

“They’re all down on a guy like that, they 
hate his guts. They don’t let you alone when 
you’re on parole. You’re just sitting on your 
porch, and the cops keep coming around your 
house every night, and they’re always frisking 
you . . . they're always needling you.” 

George turns aside from his sparring and 
throws out, “And they’re all like that, whether 
they’re inside the prison or outside.” 

The therapist says in an offhand way, “You 
seem to feel that people are down on you.” 

At this point, John bursts out, “You said it, 
Daddy-o,” and goes on to tell how a cottage 
officer “threw” him into a segregation unit foi 
what John considered to be an unjust reason. 
George and Sam join in. They break off their 
sparring and recount similar “mistreatment. 

The therapist turns to the boxers. “George 
. . . Sam, you seem to be getting hot under the 

collar about this too.” 
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Causes of Death Among College Students 

— A Study of 209 Deaths at Yale University, 1920-55 — 

By HENRY M. PARRISH, M.D., M.P.H. 


W HAT DISEASES and conditions kill 
our college students? How does mor- 
tality among them compare with that of the 
general population of the same ages? Are 
there specific diseases to which college students 
are more prone to succumb ? 

In answer to these questions, I submit the 
results of a study of deaths among the students 
at Yale University during the period 1920 
through 1955. The causes of death among 
these students are set forth, and they are com- 
pared with the causes reported for other college 
groups and for the total population of the 
United States. It is hoped that these data will 
focus attention on some of the important stu- 
dent health problems and that they will em- 
phasize the necessity for action on the part of 
colleges and universities in fulfilling their re- 
sponsibility for student health needs. 

Study Materials and Methods 

The files of the department of university 
health, the department of mental hygiene and 
psychiatry, and the alumni records office of Yale 


Dr . Parrish is assistant physician, department of uni- 
versity health, Yale University. He ivas a fellow in 
public health at the university’s School of Medicine 
from September 1955 to June 1956, when he re- 
ceived the degree of master of public health. This 
paper reports a study he made in partial fulfillment 
of the requirements for that degree. 


University were the primary sources of infoi'- 
mation. A student death was defined to in- 
clude students who died during the academic 
year or summer vacation and those on medical 
or psychiatric leave of absence who died within 
1 year after withdrawal. Calendar years, in- 
stead of academic years, were used to record the 
year of death. 

To confirm the death and to determine the 
cause, the. individual medical records at the 
department of university health were examined 
first. For students who died as a result of sui- 
cide and who had been seen in the department 
of mental hvgiene and psychiatry, the records 
of that department were studied. 

The hospital and autopsy reports of 23 stu- 
dents who died from medical and surgical dis- 
eases, or their complications, at the New Haven 
Hospital were also examined. Several errors 
in the original data were found and corrected 
on the basis of these records. Autopsy findings 
were used to correct clinical diagnoses when- 
ever such findings were available. 

Much valuable information was obtained 
from the individual records of the deceased in 
the alumni records office. For most of the stu- 
dents who died, these records contained the date 
of death or of withdrawal for medical or psy- 
chiatric leave of absence and a statement of the 
cause of death from the registrar of vital statis- , 
tics in the town where death occurred. For 
most of those who died from accidents or 
suicides, they also contained newspaper clip- 
pings concerning the incident. 

The name of any student who could not he 
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crisis, there is a gradual sharpening of a 
boy’s image of himself and a lessening of his 
hate. As he grows more comfortable with him- 
self, he finds it less frightening to stand alone, 
and the need to blame and hate others for his 
own inadequacies abates. lie is able to stand 
apart equally from attacks on, and defenses of, 
the therapist by the less advanced members of 
the group, and he can criticize both sides. lie 
begins to talk openly about the personal con- 
sequences of his own experiences, and lie begins 
to lay realistic plans for his future. 

Group therapy not only provides a workable 
vehicle for effecting change in these adolescents 


but also supplies many clues to the nature of 
the developmental processes producing delin- 
quency. The reader may have observed that 
most of the diagnostic and therapeutic tools 
which we employ are not at all new. The in- 
terviews, diagnostic tests, and the therapeutic 
relationships are much the same as those used 
in the conventional psychiatric setting. We are 
entirely content with these techniques because, 
as yet, our knowledge of the delinquent is far 
from complete. The evaluation of our skill s 
must wait upon the direction of resources to- 
ward a systematic observation of the rebellious 
adolescent. 


PHS Films 


Flocculation Test for 
Trichinosis 

35 mm. filmstrip, color, sound, 1 1 minulcs, 
85 frames, 1955. 

Audience: laboratory directors and experi- 
enced laborafory technicians. 

Availability: Loan — Communicable Disease 
Center, Public Health Service, 50 7th 
Street NE., Atlanla 5, Ga. Purchase — 
United World Films, Inc., 1445 Park 
Avenue, New York 29, N. Y. 

The use of the modified bentonite 
flocculation test is the subject of this 
highly technical procedural film- 



strip. It is a simple, rapid, aud 
specific test for the laboratory diag- 
nosis of trichinosis. 

The film depicts the materials 


used and the complete procedures 
for the test, including leconstitution 
of the bentonite, preparation of the 
antigen, standardization of the le- 
ageuts, and typical appearance of 
the flocculated particles. 

Poultry Hygiene Series: 

Plant layout and Construction 
Operating Procedures 

35 mm. filmstrips, color, sound, 10 min- 
utos each, 73 and 83 framos, respec- 
tively, 1956. 

Audience: Stale sanitarians, public hcailh 
administrators, and plant operators. 

Availability: loan — Communicable Disease 
Center, Public Health Service, 50 7ih 
Street NE., Atlanta 5, Ga. Purchase — 
United World Films, Inc., 1445 Pork 
Avenue, New York 29, N. Y. 


These two films show the appli- 
cation of the 1933 United States 
Public Health Service Ordinance 



and Code to (1) the construction 
and layout' of a medium-sized plant 
and (2) operating procedures. 

The first film is illustrated by a 
blueprint of a plant showing five 
main divisions: (o) receiving and 
holding room, (6) dressing room, 
(c) eviscerating room, (d) packag- 
ing room, and (e) refrigerating 
room. Typical operations and con- 
struction details pertinent to sani- 
tation in each division are shown. 

The second film illustrates the op- 
erational procedures in a typical 



plant by a series of photogiaplis of 
(a) poultry arriving from tire farm, 
(0) ante-mortem inspection, and (c) 
step-by-step details of the cycle of 
processing poultry. Sanitary as- 
pects are stiessed in each operation: 
killing, defeatbering, eviscerating, 
packaging, aud storing or delivering 
to the consumer. The necessity for 
personal hygiene among the workers 
is emphasized. 
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Table 2. Comparison of number of deaths ex- 
pected if national death rates had prevailed 
with number of deaths observed among Yale 
University students, T 920-55 


Year 

National 
death 
rate per 
1,000 
popula- 
tion 1 

Number 
of stu- 
j dents 
registered 

I at Yale 

1 

Number 
of deaths 
expected 

Number 
of deaths 
observed 

1920. 

4.2 

j 3, 563 

15. 0 

0 

1921 

3.4 

3, 875 

13. 2 

7 

1922 

3.3 

4, 235 

14. 0 

7 

1923 

3. 4 

4, 490 

15. 3 

7 

1924 

3.2 

4, 500 

14. 4 

8 

1925 

3.2 

4, 796 

15. 3 

9 

1926 

3.2 

5, 216 

16. 7 

10 

1927 

3.0 

5, 438 

16. 3 

6 

1928 

3. 2 

5, 583 | 

17. 9 

14 

1929 

3.2 

5,603 

18. 1 

5 

1930 __ 

3. 0 

5, 963 

17. 9 

6 

1931 

2. 9 

6, 049 

17.5 

1 

1932 

2. 6 

j 5, 864 

15. 2 

6 

1933 

2.5 

5,723 

14. 3 | 

7 

1934 

2.0 

5, 553 

14. 4 ! 

12 

1935 

2. 6 

5, 418 

14. 0 

10 

1936 

2. 0 

5,427 

14. 1 

8 

1937 

2. 5 

5, 488 

13.7 

4 

1938 

2. 1 

5, 500 

11.7 

6 

1939 

2. 0 

5, 692 

11. 4 

7 

1940 

2. 0 

5,745 

11. 5 

3 

1941. . 

2. 1 

5,719 

12. 0 

2 

1942 

i 2. 1 

5, 574 

11. 7 

4 

1943 

2. 5 

5, 267 

13. 2 

2 

1944. ... 

2. 7 

4,568 

12. 3 

1 

1945 

2. 6 ; 

j 

3, 709 

9. 6 

1 

1946.. .. 

2. 0 

6, 048 

12 1 

! 7 

1947 

1. 8 

8, 862 

16. 0 

5 

194S. .. 

1.7 ; 

9, 004 

15. 3 

3 

1949. 

1. 6 ! 

8,768 

14. 0 

16 

1950 

1. 5 

8, 256 

12. 4 

1 

1951.. 

1. 6 

7, 716 

12. 2 

3 

1952 . . 

1. 0 

7, 627 

12. 2 

6 

1953 

1. 6 

7, 558 

12. 1 

4 

1954 

1. 5 

7, 553 

11. 3 

6 

1955 

2 1. 6 

7, 555 

12. 1 

4 


1 Rates for ivhite males aged 15-24 years, published 
by the National Office of Vital Statistics in: Vital 
Statistics of the United States, 1950, vol. 1, p. 194; 
Annual Summary for 1954, part 2, Monthly Vital 
Statistics Report, vol. 3, No. 13, May 13, 1955; Annual 
Summary for 1955, part 2, Monthly Vital Statistics 
Report, vol. 4, No. 13, May 28, 1956. 

2 Estimated. 


ues is statistically significant according to the 
chi-square test. 

The vital statistics of the United States dur- 
ing the past half century reflect some striking 
changes in causes of death. Of the 10 leading 


causes in 1900, 5 were communicable diseases. 
Pneumonia and influenza ranked first; tubercu- 
losis, second; diarrhea and enteritis, third; 
diphtheria, ninth; and meningitis, tenth. In 
1955, only one of these, pneumonia and influ- 
enza, was among the first 10 and none was 
among the first 5 (5) . 

To determine the trend in causes of death 
among Yale students, the numbers of deaths 
from accidents, infectious diseases (including 
pneumonia, meningitis, septicemia, tubercu- 
losis, encephalitis, poliomyelitis, and others), 
and suicides were plotted for 10-year periods, 
as shown in the chart. Deaths due to infectious 
diseases have declined steadily. Accidents have 
remained at a high level and have been the most 
prominent cause of death in students since the 
decade 1930-39. The number of suicides rose 
sharply during the decade 1930-39, the depres- 
sion years, then declined during the next dec- 
ade, the war and postwar years. 

Discussion 

The finding that mortality among the stu- 
dents at Yale University is generally much 


Table 3. Comparison of number of deaths ex- 
pected if national death rates had prevailed 
with number of deaths observed among Yale 
University students, by cause of death, 1946- 
55 


Cause of death 

National 
death 
rates per 
100,000 
popula- 
tion 1 

Number 
of deaths 
expected 2 

Number 
of deaths 
observed 

Accidents : 

91. 9 

72. 6 

38 

Malignant neo- 



plasms other than 




leukemia 

7. 7 

6. 1 

4 

Diseases of the heart. 

5. S 

4. 0 

1 

Tuberculosis (all 




forms) 

4. 3 

3. 4 

0 

Suicide 

6. 6 

5. 2 

7 

Pneumonia 

2. 6 

2. 1 

1 

Acute poliomvelitis.. 

2.3 

1. S 

1 

Cerebral hem or- 




rhage 

1 . 6 

1. 3 

2 


1 1950 rates for white males aged 15-24 years, as 
reported by Collins, Lehmann, and Trantham (ref. 2). 

2 Based on total student population of 78,0-17 for the 
10-year period, as determined by adding annual regis- 
tration figures. 
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traced by one of the above methods was sub- 
mitted to the registrar of vital statistics in the 
town where death occurred. The deaths of 21 
students were confirmed in this manner. 

Information concerning the cause of death 
was obtained from one or more of the above 
sources for 207 of 200 student deaths. For one 
student who died abroad, death was reported 
as accidental without specific details, and the 
cause of death for another student could n6t be 
determined. 

The data collected on each student death in- 
cluded the name and class of the student, the 
date of death, the age at the time of death, the 
cause of death, and the place where death oc- 
curred. Additional information on accidental 
deaths and suicides was obtained from news- 
paper clippings describing the circumstances of 
the death. 


Statistical Results 

There were 209 deaths among the students at 
Yale University from 1020 through 1955, an 
average of slightly less than G each year. The 
only year in which no deaths occurred was 1920. 
The largest number of students died in 1919, 
when 1G deaths were recorded. 

Of the 209 students, SG percent were 15-24 
years of age, 13 percent were 25-30 years, and 
1 pei'cent were over 30 years. Ninety-five per- 
cent were white males, and 5 percent were white 
females. 

The live leading causes of death among the 
Yale students were accidents (13.S percent), 
suicide (12.0 percent), heart and circulatory 
diseases (7.7 percent), pneumonia (7.2 percent), 
and infections of the central nervous system (G.3 
percent) . Of the accidental deaths, more than 
half were caused by motor vehicle accidents. 
The only other data available on deaths among 
college students arc those reported by Diehl 
and Shepard from a study of deaths in 327 stu- 
dents at 9 universities during the period 1925- 
35 (i). In that study, the five leading causes 
.were accidents (2G.3 percent), heart and circu- 
latory diseases (10.1 percent), suicide (S.O per- 
cent), pneumonia (7.3 percent), and tubercu- 
losis (6.4 percent). Again, motor vehicle acci- 
dents were the cause of more than half of the 
accidental deaths. - The data on cause of death 


Table 1 . Causes of death among Yale students, 
1920-55, and other college students, 1925- 


Cause of death 

Yale student; 

Other 
college 
students: 1 
percent of 
deaths 

Num- 

ber 

Per- 

cent 

Accidents 

91 

43. 8 

26 3 

Automobile 

-19 

23. G 

15 o 

All others 

Suicide 

Heart and circulatory dis- 

42 

25 

20. 2 
12. 0 

10.4 

8.0 

eases 

16 

7. 7 

in i 

Pneumonia 

Infections of the central 

15 

7. 2 

7 3 

nervous system __ 

13 

6. 3 

•1. 6 

Malignant neoplasms 

11 

5. 3 

2. 8 

Septicemia __ 

7 

3.4 

4. 6 

Leukemia 

6 

2. 9 


Tuberculosis 

5 

2 A 

6. 4 

Nephritis.. 

5 

-2. 4 

1. 8 

Appendicitis 

4 

2. 0 

4. 0 

Other causes 

10 

4. 8 

22. 4 

Cause unknown 

1 

0. 5 

0 


1 Reference 1. 


obtained in these two studies are given in table 1. 

Since 95 percent of the Yale students who 
died were white males and S6 percent of them 
were in the 15-24 age group, the deaths at Yale 
are compared with the deaths among white 
males aged 15-24 years in the total population 
of the United States. From the national death 
rates for this group, the number of deaths ex- 
pected among Yale students each year of the 
study period was calculated. The results, pre- 
sented in table 2, reveal that the number of 
deaths at Yale was lower than the number ex- 
pected for every year except 1949. That year 
an airplane disaster in Seattle, TVash., took the 
lives of 11 students. 

To compare the causes of death among I ale 
students with the causes for the total popula- 
tion, 1950 rates for white males aged 15-24 
years as reported by Collins and his associates 
were used (2 ) . Since there was only one death 
at Yale in 1950, these rates were applied to stu- 
dent deaths during the period 1946 through 
1955. As shown in table 3, for only two causes 
was the number of deaths among Tale students 
above expectation. They were suicides, with 
5.1 deaths expected and 7.0 deaths observed, and 
cerebral hemorrhage, with 1.2 deaths expecte 
and 2.0 deatlxs observed. Neither of these val- , 
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information around which a preventive edu- 
cational campaign can be constructed. 

American colleges and universities have an 
obligation, a duty, to protect and promote the 
health of their students. Are our institutions 
of higher learning fulfilling this obligation? 
It is estimated from a 1953 survey of 1,157 
colleges that of every 3, 1 has no clinical service, 
1 has clinical services for minor disorders, and 
1 has clinical facilities for both major and 
minor disorders ( 6 ) . Thus, it appears that 
there is a definite need to stimulate the interest 
of administrators, teachers, trustees, and par- 
ents in health and medical facilities for college 
students. 

Summary 

1. In a study of the 209 student deaths at 
Yale University from 1920 through 1955 the 
following were found to be the most common 
causes of death: accidents (43.8 percent); 
suicide (12.0 percent) ; heart and circulatory 
diseases (7.7 percent) ; pneumonia (7.2 per- 
cent), and central nervous system infections 
(6.3 percent). 

2. Deaths from infectious diseases have de- 
creased, but accidental deaths have remained 
high. Accidents have been the number one 


killer of college students since the decade 
1930-39. 

3. The number of deaths among- the Yale 
students was lower than would be expected 
if national death rates had prevailed. There 
were more suicides among the students than 
would be expected, but the difference was not 
statistically significant. 
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Porterfield Named Assistant to the Surgeon General 


Dr. John D. Porterfield, a career officer of the 
Public Health Service since 1939, assumed 
his duties as assistant to the Surgeon General 
on October 16, 1956. 

He comes to his new position from Ohio 
where he was director of the Ohio State De- 
partment of Health from 1947 to 1954 and 
director of the Ohio Department of Mental 
Hygiene and Correction since 1954. 

In his new assignment, Dr. Porterfield will 
give particular attention to the fields of 
chronic disease and aging. 

He is chairman of the editoiial board of 
the American Journal of Public Health; chair- 


man of the mental health section of the 
American Public Health Association; former 
secretary and later chairman of the associa- 
tion’s health officers section; former secretary 
and later vice president of the Association of 
State and Territorial Health Officeis, and a 
member of the Scientific Study and Planning 
Committee of the Joint Commission on Mental 
Illness and Health. He also is associate pro- 
fessor of preventive medicine at the Ohio State 
University Medical School at Columbus and 
a visiting lecturer at the University of 
Michigan School of Public Health at 
Ann Arbor. 
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Number of deaths from accidents, infectious dis- 
eases, and suicide among Yale University stu- 
dents for 10-year periods, 1920-59 



W///.V.V SW/VK’W «V///V.V Kfisaa-.V 

1920-29 1930-33 1949-43 1950-59 


lower than that of the general population of the 
same ages is not unexpected, for several reasons: 
College students, for the most part, are adoles- 
cents and young adults in good health. The 
majority of the students at Yale are from an 
average or an above average socioeconomic 
group. Most of them eat in the college dining 
halls, where well-balanced meals are served. 
Yale students are a selected intellectual group, 
who are probably better informed about health 
matters than the general population of the same 
ages. College entrance physical examinations 
help detect disease and singlo out for special 
care students with medical problems. Com- 
plete medical care is available to all students 
24 hours a day, 7 days a week, while school is in 
session. 

This study clearly points to accidents as the 
number one health problem among college stu- 
dents, just as they are in the general population 
in the age group 15-24 (4 ) . At Yale, accidents 
accounted for more deaths than the next live 
most common causes combined. Accidental 
deaths have continued at a high peak, while 
deaths due to infectious diseases have been on 
the decline. There are no reliable statistics re- 
mirdin" the incidence of accidents at Yale, but 
preliminary data suggest that 1 Yale student in 
4 has an accident requiring. medical treatment 
each year. 


In the general population, motor vehicle acci- 
dents cause more deaths than any other type of 
accident among persons under Go years of age 
(4) . This proved true at Yale, where 23.G per- 
cent of all deaths were caused by motor vehicle 
accidents. Most of the motor vehicle deaths 
occurred outside Connecticut, and most of the 
ones in Connecticut happened outside New 
Haven. Closely related to these findings is the 
fact that most of the fatal motor vehicle acci- 
dents took place over the weekend. Since Yale 
is primarily a men’s college and since there are 
no girls’ schools in the immediate vicinity, many 
of the undergraduate students travel long dis- 
tances in automobiles over the weekend to see 
young ladies. Other students drive home to 
spend the weekend with their families. 

Suicide was the second most common cause 
of death among Yale students. The number of 
suicides was highest during the depression years 
and lowest during and immediately following 
World War II, a pattern which is consistent 
with the pattern of suicidal deaths for the gen- 
eral population. There is no clear explanation 
for this phenomenon, but some authorities feel 
it is because the potentially suicidal individual 
diverts his thoughts, and his pent-up anger, 
from himself to the war effort and the potential 
enemy. 

Most of the causes of death among college 
students are amenable to prevention and treat- 
ment programs. Communicable diseases are 
today readily controlled with antibiotics. 
Through health education, it should be possible 
to prevent many accidents. With the provi- 
sion of adequate psychiatric counseling, it may 
be possible to reduce the number of suicides. 
Promotion of mental health is an important 
function of any college health department, 
since it has been estimated that about 10 per- 
cent of the students need professional help with 
their emotional problems (5). 

The college situation affords unusual oppor- 
tunities for a productive campaign against 
accidents. College students are in a learning 
situation; they are maturing individuals; and 
they are congregated together where they can 
be reached. As a result of tins study of deaths 
at Yale, plans are now being made for an 
investigation of accident morbidity at the uni- 
versity. This investigation should provide 
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The survey site was tire arts and crafts building located ; 
on the reservation at Cherokee Indian Village. Facilities ^ 
for determining heights and weights, taking nutritional his- j 
tories, and taking and processing blood samples were set 
up inside. Mobile X-ray units from the North Caro ina 
State Board of Health were parked behind the building. j 

Indian Agency school buses carried many participants , 
to and from the survey site. Entire families came and the j 
scene rapidly assumed a festive air. ! 

The weight and height of each participant was eter ■ 
mined by volunteer workers. Results are being compare 
with a study of weights and heights of the Cherokees made 
some 30 years ago. 

Nutritionists from the North Carolina State Board of 
Health recorded diet histories for all participants bein D 
screened for diabetes. 

The participants queued up preparatory to entering 
of 3 curtained-off areas where blood samples were drawn 
for diabetes screening, serologic tests for syphilis, an 
determination of serum vitamin levels. 






Cherokee Indian 
Health Survey 


By CHARLES M. CAMERON, Jr., M.D., M.P.H. 


oD L 3 / 

These characters in the Cherokee alpha- 
bet mean “Are you well?” They are 
used as a greeting. 


T O ASSESS health conditions among the 
Cherokee Indians in North Carolina, a lnul- 
tiplmsic survey was conducted at the reserva- 
tion in April 1955. It was a joint venture of the 
Bureau of Indian Affairs, the Public Health 
Service, the North Carolina State Board of 
Health, the Jackson-Macon-Swain District 
Health Department of North Carolina, and tiie 
University of North Carolina School of Public 
Health. 

Participation in the survey was limited to 
reservation inhabitants 15 years old or over. 
During a 2-day examination period, about 1,000 


Dr. Cameron, associate professor of public health 
administration, University of North Carolina School 
of Public Health, teas director of the team of Fed- 
eral, State, local, and volunteer health workers who 
planned and conducted the screening project at the 
Cherokee Indian Reservation. His avocational in- 
terest in photography has made possible this picture 
story oj the project. 


of the 2,500 to 3,500 residents received the vari- 
ous tests. The entire group received chest X- 
vnys and serologic tests for syphilis, as well as 
height and weight determinations. Those 15 
to 25 year s were examined for blood vitamin 
levels. Those 25 years or over were asked for 
information about their diets and received 
diabetes screening tests. 

In addition to a team of workers from the 
Federal, State, and local health agencies, more 
than 50 volunteer workers from the reservation 
and surrounding communities participated in 
the survey. Success of the operation is credited 
to the excellent presurvey educational and in- 
formational program conducted by personnel of 
the district health department and the Cherokee 
Indian Agency. 

Results from the survey confirm that the 
Cherokees in North Carolina enjoy a state of 
health superior to that of many other Indian 
groups in the United States. The health of 
this group compares favorably with that of 
other residents of the mountainous area along 
the Tennessee-North Carolina boundary. 
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Serologic Survey for Syphilis 
In Migratory Labor Camps 
Of Upstate New York 


By Evan W. Thomas, M.D., 
and Joseph Giordano, M.S. 

C ASE FEYDEMG of syphilis among migra- 
tory laborers has been a dillicult problem. 
In Few York State the same facilities for ve- 
nereal disease control are available to migrants 
as to all residents of the State. However, many 
migrants do not know about these facilities. 
Even when they do, many are reluctant to use 
them unless incapacitated by pain or illness. 
Ckties, whether operated during the day or 
mgnr, have sot been a satisfactory means of dis- 
covering more than a portion of the syphilis 
beke-red. to be present. Therefore, the policy 
adopted by the Public Health Service of pro- 
w-lmg nmds for serologic survevs for evohilis 
to ce conducted in the labor carnr/c *//;;'•, wel- 
comed in Yew York State. 

Few York is a large State, and migrant 
corners daring the summer and fail month'-, 
ere smitered throughout, from bong Island to 
tnemost western counties. Sin'^e many of the 
camps accommodate less than kb migrants, 
serolc-gi-; surreys reaching all migrant'; ha Gvc 
-Cte are obvionslv lm oranti ca L However, 

proper planning- large nums^e*'; 'aa oe 
teste-a by conducting surreys in larger 
camps. To accomplish this.” tLs location and 


rio.wrj £s -a cor.rrkaW f.r c-?,c«recZ disease corn 
hew I'crA 5.W; Z/ewarimcrn of /leaks- f 
.to 1555 As <££r*rior of f/ie syp’uhs service 

h Sf2er.se Hosyzd- .Y-ew jWi Ckr." A:rs,n'j his 


^* r * is 2 


z'jllh z^ro -sjch'n 

■* . « / j i.. 


-Irbh; l-if -S# ZSfol tz Ilix/W* '■ 

SrtfTy^z trj iJ^z zUxUi f)v~ 




V< A- TJ. v >,u >t= w>- 




census of labor camps must be known, and oper- 
ations should be confined to areas where the 
least possible time is needed for travel from 
camp to camp. Sanitation officers of the three 
Xew York State districts in which the surveys 
were conducted were very helpful in providing 
this information and in planning contacts with 
the camp owners and managers prior to the 
actual surveys. 

The efficiency of the campaign was greatly 
augmented bv the full cooperation of the per- 
sonnel in these offices. In the last analysis, how- 
ever. the success of the survey depended on the 
personnel of the teams in the field. The young 
men and women composing these teams worked 
many more hours than the usual 40 in a week. 
Thev refused to be stopped by difficulties that 
could be overcome by additional planning and 
hard work. They worked well with each other 
and wasted little* time. Had it been otherwise, 
the number of patients examined would have 
been much smaller. 


The Operating Teams 


Starting July 11. IS**:. unbhir.g Sep- 
tember 23, 1955, two train.-, ns.- mg ox a e.er~ 
and a nurse, or technician, set i it. p—-g . eui- 

crliT, 

punctures, operated m f'— -- — ' y - 

counties of northwestern k-~ - ~-y re - 

J/Jood was withdrawn fieri: u. .-r-ts y'-=- 
they returned from the newts .’ t' ; : '-yy y~ 
or while they were in camp on re. n. -'-.a 

,'u/e czocpf ion-;, the cooperation -f - - '- : -- r ‘y 

iZ> year-, of age or over, was easily ccc ' ' - —g 
ope; ationc v/hhtn the camps usually v:_* 
until 10; 3b or JJ p. m. Owing to .r.vr-i- . - 
tne- the 7/or kmc y/ere prepared for ike vis.* - 
night, a,o<j jiOle <ime //a-; lost in getting n — 
way after >hc >/-a/o arrived, Frequently, m - t 
team "it.iU’A i.l cam//-; in a single mg-i- 
j/umjg each wo/ king day, one of the members 
of the two opmating teams '/‘died the camps to 
oe vi’-'/eyed that night. thus av-.uring a good, 
reception and a well -organized plan of opera- 
tions for the nlgi.P 

-y 3 T ---c iieaj e-t veiologic laboratory equipped 
to nano_e ti.e Jimenevi yo/u/ne of hJood epeei- 


/o;g> 




A Public Health Service officer as- 
signed to the North Carolina State 
Board of Health took blood 
samples. Of 973 serologic tests for 
syphilis, only 5 were positive. 
Four of these cases were found to 
have had adequate treatment. 


The Hewson Clinitron, loaned by 
the Public Health Service, was used 
in screening blood samples for ele- 
vated blood sugar. Of 761 per- 
sons over 25 years of age, 24 dia- 
betes suspects were singled out. 
Followup on these is in progress. 


i 


Blood specimens were frozen and then shipped to 
the University of North Carolina, where serum vita- 
min A and C determinations were done. Prelimi- 
nary reports indicate that the group surveyed tends 
to have a lower plasma ascorbic acid level than cer- 
tain well-nourished population groups in the north- 
eastern States. The serum vitamin A levels 
compare favorably with results obtained in other 
regional surveys. 

Although not participants in the survey, Cherokee 
youngsters exhibited great interest in the activities. 
The two pictured are watching their parents as they 
progress through the survey line. — > 


Final step was a chest X-ray. 
More than 90 percent of the 1,020 
persons examined were essentially 
negative. Of 31 persons selected 
for rescreening, 16 were found to 
have tuberculous infection, but all 
were in an inactive stage. 
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tuting reaction coming to our attention was in 
a woman who was hospitalized for “serum sick- 
ness.” 

Test Results 

Serologic test results were received for 5,176 
persons of which all but 155 were nonwhite 
(table 1). The white persons tested, although 
temporarily living in labor camps, were not 
migrants from outside New York State. 
Among these 155, there was 1 reactor in 127 men 
and 1 doubtfully positive result in the 28 wom- 
en, making an overall reactive rate of 1.29 per- 
cent. Both were in the age bracket 15-24. 
The man had received no previous treatment, 
and the woman was given additional therapy. 

The overall reactive rate for the 5,021 non- 


white persons was 22.59 percent. The rate of 
positive and doubtful reactivity for -nonwhite 
women ranged from 4.92 percent in the small 
number of 61 girls under 15 years old to 41.12 
percent in women aged 45-54 and was consist- 
ently higher than for men of all ages up to this 
point (table 2). For persons over 55, the rate 
for women was 28.6 percent compared with 41.9 
percent for men. For all nonwhites, the range 
was from 3.39 percent in children under 15 
years old to 43.41 percent for persons aged 
55-64. 

A slightly higher (although generally consist- 
ent) percentage of doubtful reports occurred 
among women than men. Experiences with 
the specific treponemal immobilizing antibody 
tests show that more biological false-positive 
serologic tests for syphilis are found in women 


Table 2. Results of testing for syphilis among nonwhite migrant workers in New York State, 

July 11— September 15, 1955 



Male 

Female 

Age (in years) 

Number 

tested 

Number 

positive 

Number 

doubtful 

Percent 

reactive 

Number 

tested 

1 

Number 

positive 

Number 

doubtful 

Percent 

reactive 

<15 

57 

1 

0 

1. 75 

61 

2 

1 

4. 92 

15-24 

1, 131 

46 

20 

5. S4 

595 

46 

20 

11. 09 

25-34 

' 747 

113 

45 

21. 15 

470 

103 

38 

30. 00 

35-44 

679 

146 

54 

29.46 

329 

92 

37 

39. 21 

45-54 

434 

118 

45 

37. 56 

197 

55 

26 

41. 12 

55-64 

206 

67 

27 

45. 63 

52 

15 

3 

34. 62 



654- 

52 

8 

6 

26. 92 

11 

0 

0 





Total ... ! 

3, 306 

499 

197 

21. 05 

1, 715 

313 

125 

25. 54 




Table 3. Disposition of reactors in nonwhite migrant workers in New York State, 

July 11— September 15, 1954 


- 

Number 

Number 

reactors 

Brought to treat- 
ment 

Returned to 
treatment 

Adequate previous 
treatment 

Age (in years) 

reactors 

ex- 

amined 

Number 

Percent 

ex- 

amined 

Number 

Percent 

ex- 

amined 

Number 

Percent 

ex- 

amined 

<15 . 

4 

3 

2 

66. 67 

1 

33. 33 



15-24 

132 

112 

79 

70. 54 

17 

15. 18 

16 

14. 29 

2 S'- 3 4 

299 

254 

14S 

5S. 27 

33 

12. 99 

73 

28. 74 

35-44 

329 

295 

169 

57. 29 

60 

20. 34 

66 

22. 37 

45-54 

244 

221 

128 

57. 92 

51 

23. 08 

42 

19. 00 

55-64. _ 

112 

107 

56 

52. 34 

14 

13. OS 

37 

34. 58 

65 4~ 

14 

12 

S 

66. 67 

2 

16. 67 

2 

16. 07 

Total.. 

1, 134 

1, 004 

590 

58. 76 

178 

17. 73 

236 

23. 51 


Number 
reactors 
not ex- 
amined 


1 

20 

45 

3-t 

23 

5 

2 


130 
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Table 1. Results of testing for syphilis among migrant workers in New York State 

July 11-September 15, 1955 


Ago group (in years) 

m 

life 

Nonwhite 

Number 

tested 

Number 

positive 

Number 

doubtful 

Percent 

reactive 

Number 

tested 

Number 

positive 

Number 

doubtful 

Percent 

reactive 

<15 

Q 



' 

118 



s 

15-2-1 



IJ 

1 

u 

3. 70 

1 


25-31 

38 

•'«'* 

1-t 


1, 720 
1,217, 
1, 008 
031 
25S 
03 

92 

•to 



o 


u 

210 
23 S 
173 
82 

8 

83 


•15-5-1 




91 

32. of 

5 5- (if 

0 

I 




71 

38. 07 

05 -K- 





•13. f 1 





0 

22. 22 

Total . 

i r»r> 
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mens was usually 20 lo 00 miles from the head- 
quarters where the teams were working, one of 
the team members motored to the laboratory 
each morning to deposit the specimens drawn 
the night before and to pick up reports on those 
that had been tested. In this way, workers 
found to have positive reports could bo inter- 
viewed and treated, if necessary, within several 
days at the most after tire blood had been with- 
drawn. Treatment was given by a physician or 
under the direct supervision of a physician. 
Although treatment was arranged at the short- 
est possible interval after blood was taken, it 
was impossible to find all migrants whose sero- 
logic tests were reported positive or doubtful. 
In some cases, blood specimens were taken from 
workers who were only visiting the camp on the 
night blood was withdrawn. In other cases, 
workers had transferred to another camp or 
were absent the night treatment was given. 
Repeated visits to a camp to find one or more 
seropositive cases were usually impractical. 
About 10 percent of the nonwhite porsons with 
positive or doubtfully positive test reports could 
not be interviewed or examined for treat in out. 

Treatment 

In mass surveys of this kind, the advantages 
of examining and treating the largest possible 
number of persons must bo weighed against the 
desire to maintain high standards of diagnosis. 
In the absence of clinics and the full coopera- 
tion of patients, thorough diagnostic examina- 
tions are impossible. In the migrant survey, 


quality of diagnosis was frankly sacrificed for 
quantity. As a result, pi'obahlc diagnoses were 
based largely on the report of a single serologic 
test for syphilis performed by a flocculation 
technique usually used only for screening pur- 
poses. Attempts were made to obtain histories 
from all patients with positive or doubtful test 
reports. The histories were frequently vague 
and unreliable. Therefore, we treated, on sus- 
picion, most patients with doubtful tests for 
syphilis and no reliable history of previous ade- 
quate treatment. 

Treated patients were given a card with the 
dato and the kind and amount of therapy re- 
ceived. They were told to keep the card with 
their Social Security card or driver’s license 
and to show it at future medical examinations. 
Even though some or many of these cards may 
be lost, unnecessary re-treatment might be 
avoided in numerous cases, if the practico of 
providing migrants with such a record of treat- 
ment were to become universal. 

Treatment consisted of a single injection of 
2,100,000 units of benzathine penicillin G, con- 
tained in a disposable syringe. This dose, con- 
centrated in a total volume of 4 milliliters, 
caused varying amounts of pain and soreness 
at the site of injection. A few patients coming 
to our attention were incapacitated by pain for 
periods of at least several days. The single in- 
jection is convenient and it saves time, but com- 
plaints of severe pain would undoubtedly have 
been diminished or avoided had 1,200,000 units 
of a less concentrated suspension been injected 
into each buttock. The only other mcnpaci- 
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The Use of the Membrane Filter Technique 
for Testing Water Supplies in the Field 

By MALCOLM C. HOPE, Ch.E., M.P.H., and ARTHUR H. NEILL, C.E., M.P.H. 


T WO STUDIES conducted in western na- 
tional pai’ks during the early summer of 
1953 evaluated the feasibility of using the mem- 
brane filter field test laboratory to determine 
the bacteriological quality of the drinking wa- 
ter supplies in the national parks. 

The many widely dispersed water supplies 
in the parks vary from small springs, infiltra- 
tion systems, wells, or surface supplies to com- 
munity-type systems. Although the conven- 
tional sanitary survey of any water supply 
system provides data on potential sources of 
contamination and general adequacy of treat- 
ment and distribution, routine examinations for 
bacteriological safety are needed. The results 
of such examinations also serve to guide the 
operation and provide a record which reflects 
the sanitary quality over an extended period. 

Because of the relatively isolated location of 
many parks and their water supplies, it is often 
time consuming to collect and mail samples 
and await reports from State laboratories 
which may be several hundred miles away. 
Frequently, in the time between sample col- 
lection 'and examination, a change occurs in 
the character of the sample, and results may 
not always reflect the condition of the supply. 


Mr. Hope is chief. General Engineering Program, 
Division of Sanitary Engineering Services, Public 
Health Service. Mr. Neill is a sanitary engineer in 
the Technical Services Section of the program. 
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Considering the relatively short season in 
many park areas, a method of performing a 
simple, rapid, field test to supplement regular 
laboratory examinations would be valuable. 

The membrane filter technique was introduced 
into the United States from Europe in 1947. 
Considerable research has been conducted in 
the United States, including laboratory studies 
by the Bobert A. Taft Sanitary Engineering 
Center of the Public Health Service, to develop 
the technique for the bacteriological examina- 
tion of drinking water. The membrane filter 
procedure has been accepted as a tentative 
method in the 10th edition of Standard Methods 
for the Examination of Water, Sewage, and 
Industrial Wastes. Portable field test labora- 
toz'ies (MF kits) are available to run tests and 
obtain results in the field. The time required 
to obtain results with MF kits is approximately 
IS to 20 hours as compared to 2 or 4 days, plus 
time in transit, with the standard dilution tube 
test. 

Initiation of Studies 

Although evidence (i) indicated that the MF 
field kit might be used effectively with national 
park water supplies, it was considered desirable 
to run a trial under actual field conditions. The 
National Park Service requested that the Public 
Health Service perform special studies relating 
to the applicability of the membrane filter tech- 
nique. A project proposal of the work and ob- 
jectives was outlined. Two duplicate studies of 
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than in men, and an undetermined number of 
tho doubtfully positive tests in this survey may 
not have represented a past or present syphi- 
litic infection. As previously mentioned, when 
in doubt we usually treated without attempting 
further examination. 

The difference between the percentages of re- 
active reports in the white workers who were 
not actually migrants and tho nonwhite mi- 
grants is striking, but it must be recognized that 
the mode of life and socioeconomic status of mi- 
grants are peculiarly conducive to venereal dis- 
ease. The laborers follow the crops in many 
sections of the country. They comprise a mov- 
ing army without benefit of the discipline and 
living conditions provided to most armies. 
Many have had little or no formal schooling. 
Yet, migrant laborers are still an indispensable 
part of our agricultural economy, and their 
health is of national concern. 

That some progress has been made in the gen- 
eral reduction of the reservoir of infectious 
syphilis among migrants may be inferred from 
table 3. While the older ages have the higher 
rates of reactivity, it is also true that a greater 
proportion of those reactors had either already 
been adequately treated for their infection or 
at least had once been under the care of a physi- 
cian and had received some treatment. These 
data may show some past accomplishments, but 
the great majority (over 70 percent) of the re- 


actors in the younger age groups had no treat- 
ment for syphilis. If syphilis is to be 
controlled, case finding in the younger age 
groups is essential. Bringing these younger 
migrants with reactive test results to treatment 
was in itself justification of the survey. 

Treatment for Gonorrhea 

Duo to the lack of privacy and also of time, 
male patients were not examined for uretlial 
discharges in many of the camps. However, 
all migrants with such complaints or other 
illness were urged to report them. As a result, 
i)5 males were treated with penicillin because 
of urethral discharges, and 24 female contacts 
of these patients were also treated. 

Summary 

Reports of serologic tests for syphilis were 
received for 5,021 nonwhite migrants. Of these, 
S12 (16.2 percent) had definitely positive tests, 
and 322 (6.4 percent) had doubtfully positive 
tests. Histories of adequate previous treat- 
ment were obtained from 236 of the patients 
with positive or doubtfully positive tests. Of 
155 whites examined, only one had a definitely 
positive test report, and one had a doubtful 
report. A total of 770 patients received peni- 
cillin therapy for presumed syphilis and 119 
were treated for presumed gonorrhea. 


Tranquilizing Drug Research 

The Public Health Service has established the Psychopharmacology 
Service Center in the National Institute of Mental Health, Bethesda, 

Md. The center will assist in the development of scientifically sound 
nationwide research on tranquilizing and other phrenotropie drugs 
used in the treatment of mental illness. Technical and research ad- 
visory services will be provided to scientists. 

Dr. Jonathan 0. Cole has been appointed psychiatrist in charge of 
the center. He received his psychiatric training at the Payne Whit- 
ney Clinic of the New York Hospital, New York City. Following 
2 years’ service as an Army psychiatrist, Dr. Cole joined the stall or 
the Division of Medical Sciences, National Research Council, U asm 
in Moil, D. C., where he worked with its committees on psychiatry an 

stress. 
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nel apparatus, and wetting of membrane cul- 
tures in petri dishes in the thermos bottles be- 
cause of leakage of para film tape supplied with 
the kit. 

One major difficulty, which persisted 
throughout the course of the studies, concerned 
the method of incubation of the membrane filter 
cultures. Thermos bottles supplied with the 
kits are used for incubation. Under low tem- 
perature conditions prevailing during the 
studies, a. significant drop in temperature, as 
much as 20° F. 4 hours after starting the in- 
cubation of cultures, occurred in these thermos 
bottles. 

Although the exact effects of such variation 
from required incubation temperatures were 
not evaluated, evidence indicated that the re- 
sults were adversely affected. More recent 
improvements in MF Idts also provide built-in 
electrically heated incubators that are adapt- 
able to battery or to standard power sources. 

As many of the individual tests were per- 
formed where the samples were obtained, open 
air conditions interfered with the use of the kit. 
Turbidities were abnormally high in the surface 
supplies during the early period of the studies 
because of the spring runoff. Because of the 
turbidity, difficulty in filtering enough water 
to obtain significant growth was reported from 
both study sites. Also, on some samples sedi- 
ment deposited on the membrane so spread bac- 
terial growth that coliform organisms could 
not be identified or counted. 

The use of dehydrated nutrient media pads 
was considered convenient and satisfactory. 
However, possible inhibition of coliform 
growth related to the use of this nutrient meth- 
od was suspected in the Rocky Mountain Park 
study. 

Results of Parallel Tests 

The determination of the agreement of the 
MF test with the standard dilution tube test 
was included in the studies. Temporary lab- 
oratory facilities and equipment to run the 
standard methods test were assembled in the 
parks. In addition, some samples were sent to 
State health department laboratories for ex- 
amination. 

Standard dilution tube tests were run on 


Comparison of results of parallel membrane filter 
and standard dilution tube tests applying the 
95 percent confidence limit to the MPN ob- 
tained by the standard dilution tube test 


1 

1 

Park study area j 

t ] 

Num- 
ber of 
samples 

Num- 
ber of 
samples 
agree- 
ing 

Num- 
ber of 
samplesj 
* dis- 
agree- 
ing 

Per- 

cent 

agree- 

ment 

Rocky Mountain 

Yosemite and 

69 

56 

13 

81 

Sequoia 

54 

50 

4 

03 

Both studies 

123 

; me 

17 

86 


approximately one-third of all samples col- 
lected for examination by the membrane filter 
technique. With the standard dilution tube 
method, an estimate of the most probable num- 
ber (MPN) of coliform organisms is calculated, 
and test results are reported in coliforms per 
100 ml. of sample. In the MF test, a direct 
count of coliforms on the membrane filter are 
made, and results are also reported per 100 ml. 
of sample. 

In comparing the results of the two tests on 
the same sample of water, the 95 percent con- 
fidence limit was applied to the standard dilu- 
tion tube test results in recognition of the bias 
in the standard method. 

In the present studies, the coliform counts 
obtained by the MF test were generally lower 
than those obtained by the standard dilution 
tube test. In some cases, the lower counts were 
caused by excessive turbidity that limited the 
amount of sample that could be filtered as 
mentioned previously. 

The results of only 17 of the 123 total parallel 
tests were in disagreement by the two methods 
(table). The number of results in disagree- 
ment was higher in the Rocky Mountain Na- 
tional Park study than at Yosemite and 
Sequoia-Ivings National Parks. Considering 
the difficulties encountered, the agreement of 
the two methods is deemed satisfactory and 
indicates that the membrane filter test results 
are reliable. 

Conclusions 

1. The 86 percent agreement in the results 
obtained by the membrane filter technique and 
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approximately 0 weeks’ duration Avere initiated 
in June 1955 in national parks. One study Avas 
conducted by John D. Eye, professor of sani- 
tary engineering, Virginia Polytechnic Insti- 
tute, in the Rocky Mountain Rational Park, 
Colo. The other study was conducted in the 
Yosemite and Sequoia-Kings National Parks, 
Calif., by Ely J. Weathersbee, instructor, Ore- 
gon State College. Both investigators, avIvo are 
sanitary engineers, Avere called to temporary 
acth'o duty from the Commissioned Reserve 
Corps of the Public Health Service. 

In addition to studying the applicability of 
the membrane filter field test laboratory, they 
conducted sanitary surveys of Avntcr supplies 
sampled for examination by the MF kit. These 
surveys included inspections of the collection, 
treatment, and distribution systems of each 
water supply and a brief study of the drainage 
areas. In separate reports, the investigators 
have correlated the results of the bacteriological 
tests with the sanitary surveys. 


Materials and Methods 

The MF kit contains the necessary equipment 
for filtering and incubating the samples and 
sterilizing the funnel assembly' in a rugged, 
portable carrying case Avhich weighs 30 pounds 
fully loaded. Membrane filters and dehydrated 
nutrient media pads Avere used in the studies. 
Packs, each containing sufficient membranes 
and media for six tests, were purchased pre- 
sterilized in sealed polyethylene bags. 

Additional items of equipment Avere found to 
be necessary for the tests. These included bot- 
tles for collecting Avater samples and storing 
sterilized dilution Avater, hand magnifying lens 
to assist in counting coliform colonies, improved 
plastic tape for sealing petri dishes prior to 
immersing in the thermos bottle incubatois, 
and 95 percent ethyl alcohol for dipping the 
forceps tips prior to flaming. 

The collection of samples and the examina- 
tions Avere conducted in accordance AA'ith the 
procedures outlined in the 10th edition of 
Standard Methods for the Examination of 
TVatcr, SeAvage, and Industrial Wastes. Paral- 
lel* standard dilution tube tests were run on 
approximately one-third of all samples collected 
an l results obtained by the two methods Avere 


compared. The comparison Avas made to deter- 
mine the degree of correlation of the MF kit 
field results Avith the standard dilution test 
results. 

Briefly, the MF technique is to filter, under 
suction, a water sample portion through a small 
(2-inch diameter) circular, paper-thin disc com- 
posed of a cellulose material Avith pore openings 
of submicron size (1 ) . Any bacteria present in 
the sample collect on the surface of the filter. 
The disc is transferred to a petri dish containing 
an absorbent pad Avitli a small amount of nutri- 
ent broth culture media. A small quantity of 
sterile Avater is added to the petri dish which is 
then sealed and incubated in thermos bottles, 
provided in the MF kit, at approximate body 
temperature 37° C. After 18 or 20 hours, the 
dishes are removed from incubation, and those 
colonies exhibiting a metallic sheen, character- 
istic of coliform organisms, are counted. Re- 
sults are recorded as the number of coliform 
organisms per 100 ml. of sample. Absence of 
coliforms indicates freedom from contamina- 
tion. 

Usually, in the Rocky Mountain National 
Park study, the IMF kit Avas taken to the water 
sampling site Avhere the test Avas performed. 
During inclement weather, the field laboratory 
Avas established in a ranger dormitory kitchen 
made available by the park superintendent. A 
home-type pressure cooker and a small electri- 
cally' operated incubator Avere utilized for the 
standard dilution tube test and also for sample 
bottle sterilization. In Yosemite, the field lab- 
oratory' Avas set up in the seAA'age treatment plant 
laboratory' Avhere a home-type pressure cooker 
Avas available for necessary' sterilization of sam- 
ple bottles, preparation of dilution tubes, and 
production of sterile Avater for use in rehydrat- 
ing nutrient absorbent pads. Both investi- 
gators Avere assisted by park officials in locating 
water supplies and in obtaining the use of park 
equipment and facilities. 

The MF kits, reputedly among the best avail- 
able at the time of the studies, Avere ordered 
shortly before the initiation of the field work. 
Despite mechanical difficulties experienced AA'ith 
the MF kits early in the studies, the equipment 
performed in a satisfactory manner after ad- 
just merits. Most of the difficulties were re ate 
to ill-fitting petri dish holders, leakage of fun- 
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cent ratio a caused only partial inhibition of 
growth. The approximate mean colony count 
per tube in the control cultures was 300. 

In the second test a stock solution containing 
1 percent diamine, 1 percent sodium hydroxide, 
and 4 percent Triton X-100 in GO percent iso- 
propyl alcohol was diluted in distilled water to 
1 : 1,000 and 1 : 5,000 diamine concentrations. 
Films were immersed for 10 minutes and were 
finally shaken in water before culturing. 
Growth inhibition was complete at the 1 : 1,000 
dilution and two guinea pigs were negative for 
tuberculosis. At the 1 : 5,000 dilution growth 
inhibition_was marked but incomplete and both 
guinea pigs were positive for tuberculosis. The 
approximate mean colony count per tube in the 
control cultures was 100. 

These experiments illustrate the range in 
which diamine has caused complete inhibition 
by the dried sputum film technique, when weak 
sodium hydroxide was present either in the 
original diamine formulation or in the final 
diluting iiuid. In the first experiment diamine 
proved definitely less effective when tested in 
the absence of sodium hydroxide. 

Two representative experiments illustrating 
the whole sputum test technique are summar- 
ized. A tuberculous sputum pool, which 
yielded over 1,000 colonies per control slant, 
was used. Exposure to cliamine was 30 minutes 
at 20° C. 

In the first test diamine was diluted in water 
or in 0.1 percent sodium hydroxide from a 1 
percent diamine, 10 pei'cent isopropyl alcohol 
stock solution, and mixed with equal volumes of 
undiluted sputum. The final diluent before 
inoculating cultures and guinea pigs was water 
without sodium hydroxide but containing 
1 : 6,000 potassium ricinoleate. Control sputum 
plus water contacted 1 percent sodi um hydrox- 
ide in the final diluent to control contaminants 
before culturing. 

A 1 : 625 final dilution of diamine without 
sodium hydroxide caused a moderate but not 
complete inhibition of Mycobacterium tubercu- 
losis , and two guinea pigs were positive. How- 
ever, it prevented all growth of contaminants. 
A 1 : 1,250 dilution also completely inhibited 
the contaminants but had no effect on the 
tubercle bacilli. A 1 : 2,500 diamine dilution 
no longer affected the contaminants. 


When diamine was diluted in weak sodium 
hydroxide, it completely inhibited tubercle 
bacilli and contaminants at a 1 : 1,250 final dilu- 
tion with two negative guinea pigs. At 1 : 2.500 
it markedly but. not completely inhibited M. 
tuberculosis and two guinea pigs were positive, 
but it still completely inhibited contaminants. 
Contaminants were no longer affected at 
1 : 5,000. 

In the second experiment (see table) final di- 
lutions of 1:2, 1 : 10, and 1:50 of the same 
higldy positive sputum contacted diamine which 
was diluted from a 2 percent diamine, 95 per- 
cent isopropyl alcohol stock solution through- 
out the test ranges with distilled water only. 
Before culturing, one portion of each diamine- 
sputum mixture was diluted 100 times in water 
containing 0.05 percent potassium ricinoleate. 
Cultures were inoculated 45 seconds later and 
duplicate cultures were made after the other 
portion of each mixture had been diluted in 0.05 
percent potassium ricinoleate containing 1 per- 
cent sodium hydroxide. This technique in a 
whole sputiun test minimizes the action of so- 
dium hydroxide, save for its effect on contami- 
nants. The sputum-water controls were cul- 
tured 45 seconds after dilution in 1 percent 
sodium hydroxide. 

In the table the growth inhibiting capacity of 

Whole sputum test with diamine (N-dodecyl-1, 
3-propanediamine) using 3 sputum dilu- 
tions 


Highest final diamine dilutions causing 
complete growth inhibition of 


Final 
sputum 
dilutions 
in test 

Mycobacterium 
tuberculosis — 
diluent before 
; culturing con- 
! tained 
: 

' 

Sputum contami- 
nants — diluent 
before culturing 
contained 


No 

NaOH 

1 percent 
| NaOH 

No NaOH 

1 percent 
NaOH 

1:2. 

1:10 

1:50 

> 1:250 
1:1, 000 j 
1:4, 000 

| 

1:500 

1 : 1, 000 i 

1:4, 000 

1 : 1, 000 
1:4,000 

1 : 16, 000 

-1:2, 000 
*1:32,000 
3 1:01, 000 


1 This final diamine dilution contained just under 20 
percent by volume isopropyl alcohol which undoubtedly 
reenforced the 1 : 250 diamine action. The alcohol con- 
centration in the other diamine dilutions is considered 
inconsequential. 

* Not run at higher dilutions. 
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Of such sputum, spread over 2 x 3 cm. rectangles 
on cover slips, were dried in the dark, generally 
at room temperature. Stained films from differ- 
ent pools showed from approximately 5 to more 
than 100 single acid- fast rods or small clumps 
per oil immersion Held. 

For the test, usually run in duplicate, a film 
was dropped into -10 ml. of diamine, held for the 
desired time at 20° C., quickly rinsed in -10 ml. 
of water to remove excess disinfectant or in a 
like volume of sodium ricinolcate to further 
neutralize some disinfectant (<?), and then 
dropped into *10 ml. of water or weak sodium 
hydroxide containing glass beads. Hard shak- 
ing broke the cover slip and dispersed the film. 
This film-containing liquid was cultured on 3 
slants, generally Loewenstein-Jensen medium, 
in 0.1 ml. volumes. Control films contacted 
water instead of diamine and were finally 
shaken in weak sodium hydroxide, before cul- 
turing, to inhibit the growth of contaminants. 
A maximum 0.25 percent of a film or 0.000125 
ml. of original sputum was inoculated on each 
slant, which generally produced over 50 colonies 
in every control culture. Unfortunately dia- 
mine often dissolved rather large fractions of 
the films, so that culture inoculums tended to be 
below the stated maximum. 

Guinea pigs were sometimes inoculated sub- 
cutaneously in parallel with cultures using vol- 
umes as large as 5 ml. or a maximum 12.5 per- 
cent of a film. 

Whole Sputum Test 

A measured volume of diamine (double the 
desired final concentration) was added to an 
equal volume of sputum, thoroughly shaken and 
held at 20° C. or room temperature for 30 min- 
utes with intermittent agitation. It was then 
quickly diluted 100 times in water or weak 
sodium hydroxide and inoculated in 0.1 ml. 
volumes on culture slants. Guinea pigs were 
sometimes also given much larger subcutaneous 
inoculums. The final diluent sometimes con- 
tained small amounts of potassium ricinoleate 
which somewhat checked the action of diamine 
but had no demonstrable effect on tire growth of 
tubercle bacilli. Control sputum plus water 
was finally diluted in 1 percent sodium hydrox- 
ide to control contaminants. 


The advantages of this test were: 

1. A known amount of sputum went com- 
pletely through the test. 

2. It was easy to run. 

3. Four times as much original sputum 
(0.0005 ml.) was planted on each slant as the 
maximum culture inoculum (0.000125 ml.) in 
the dried sputum film test. 

The disadvantage of the whole sputum test, 
apparently not a major one with diamine (3), 
was that 1 percent of the test dilution of dis- 
infectant went through to the final culture. 

Diamine on Concrete or Glass Surfaces 

Two techniques were employed on concrete 
or glass surfaces. In one, 3x4 cm. rectangles 
on concrete or glass were contaminated with 
sputum which was allowed to dry. They were 
later covered with varying diamine dilutions. 
In the other, diamine was applied and allowed 
to dry and sputum was later placed over the 
same areas and allowed to dry. Care was al- 
ways taken to keep the sputum boundaries with- 
in the diamine areas. These techniques were 
perfonqed at room temperature. Sputum only 
was placed on control areas. 

For the test a sterile swab was clipped into 
water or weak sodium hydroxide, rubbed over a 
rectangle and rinsed in the original fluid. 
This was repeated several times and cultures 
were then inoculated from the rinse fluid. 
Guinea pigs were also injected in one experi- 
ment. Control areas were swabbed with and 
rinsed in weak sodium hydroxide. 


Results 

A number of experiments with the dried 
sputum film technique pointed in the same direc- 
tion. Two such tests are summarized. In the 
first test a 1 percent diamine stock solution in 
50 percent isopropyl alcohol without sodium 
hydroxide was diluted in distilled water to 
1:2,500 and 1:5,000 diamine concentrations. 
Films contacted these dilutions for 30 minutes. 
When films were shaken in 0.5 percent sodium 
hydroxide as the final diluent before culturing, 
1 : 2,500 diamine caused complete growth inhibi- 
tion and 1 : 5,000 produced marked but incom- 
plete inhibition, men water was used as the 
final diluent, however, the 1 : 2,500 diamme con- 
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dilutions. The concrete rapidly absorbed most 
of the diamine before drying, but diamine con- 
centrated on the glass surfaces by evaporation. 
The surfaces were stored in the dark at room 
temperature for 11 days, then like areas were 
prepared and allowed to dry for -1 hours. At 
tills time sputum containing tremendous num- 
bers of tubercle bacilli was diluted 10 times in 
water and placed in 0.05 ml. volumes on each 
treated area and on untreated control rec- 
tangles. The surfaces were stored overnight 
in the dark. Half of the treated surfaces were 
then swabbed 3 times and rinsed in 10 ml. of 
water and immediately inoculated on 3 cultures, 
while the other treated areas went through 0.5 
percent sodium hydroxide before culturing. 
Some guinea pigs were inoculated from the con- 
crete surface mixtures at the time that cultures 
(vere made. Half the control areas were 
treated with 0.5 percent and the remainder with 
l percent sodium hydroxide. 

Control cultures from both glass and concrete 
developed over 200 colonies of M. tuberculosis 
per slant and many of these cultures from con- 
crete also showed non-acid-fast contaminants. 

None of the glass surfaces, including control 
areas, yielded growth of non-acid-fast contami- 
nants. Cultures from glass areas on which 
sputum had been placed 4 hours after diamine 
were also all negative for il/. tuberculosis 
through the 1 : 3,000, or highest diamine dilu- 
tion. 

When diamine had remained on glass for 11 
days before sputum was added and the areas 
were swabbed and diluted with sodium hydrox- 
ide, growth of tubercle bacilli was completely 
inhibited by the 1 : 300 and 1 : 1,000 and almost 
completely inhibited by the 1 : 3,000 diamine 
dilutions. When water was used for final 
swabbing and dilution, complete growth inhi- 
bition was produced by only the 1 : 300 concen- 
tration of diamine. Dilutions of 1: 1,000 and 
1 : 3,000 caused marked and moderate degrees 
of inhibition, respectively. 

Desalts of this test on concrete were disap- 
pointing, Probably insufficient volumes of dia- 
mine were applied, which mostly soaked into 
the concrete and was no longer available to 
contact the sputum. 

Diamine on concrete in 1 : 300 concentration 


for 4 hours completely inhibited growth on cul- 
tures and 4 guinea pigs were negative for tuber- 
culosis. The 1 : 1,000 strength caused marked 
though not complete inhibition when swabbed 
and rinsed with sodium hydroxide but only 
moderate inhibition when treated with water. 

Diamine on concrete for 11 days gave only a 
moderate degree of inhibition under both meth- 
ods of final swabbing and dilution at 1:300, 
and 2 guinea pigs were positive for tubercu- 
losis. Ho evidence of activity was apparent for 
the 1 : 1,000 concentration. 

Toxic and Sensitizing Properties 

A few preliminary tests on toxicity, skin irri- 
tability, and sensitizing pi-operties of diamine 
were performed. 

Intravenous injection of diamine into mice 
caused rapid death in a dose of 150 mg./kg., 
but 30 and 60 mg./kg. were tolerated and the 
mice appeared healthy 3 days later. Diamine 
was rather irritating by intraperitoneal injec- 
tion, in doses as low as 40 mg./kg., into mice 
and killed all animals tested within 24 hours. 

Two guinea pigs received 1 to 1.5 ml. of 1 : 300 
diamine by stomach tube, lost weight for sev- 
eral days, and died. Another pig given a like 
volume of 1 : 1,000 diamine survived and gained 
weight for 2 months. 

Diamine was not found to be unduly irritat- 
ing to the skin in dilutions that might be used 
for practical disinfection. One volunteer 
rinsed his hands with 1 to 0.2 percent diamine 
many times for more than a year and has often 
allowed it to dry without any effect other than 
a slight tingling sensation. A 10 percent solu- 
tion, allowed to dry on the forearm, produced 
a mild inflammatory reaction followed by 
slight desquamation. 

Diamine is definitely irritating on intracuta- 
neons inj ection. This was shown in two guinea 
pigs which, however, failed to develop measur- 
able skin sensitivity to diamine under the fol- 
lowing conditions. They first received 0.05 ml. 
intradermal diamine doses in 1:100, 1:300, 

1 : 1,000, 1 : 3,000, and 1 : 10,000 dilutions. The 
1 : 3,000 strength caused a minimal necrosis and 
this dose was repeated 3 times weekly until 
9 such injections had been given. After a 
19-day rest another 1 : 3,000 dose caused reae- 
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diamine against sputum is shown to bo a func- 
tion of the, amount of sputum contacted by the 
germicide. This is a rigorous test considering 
the high content of organic matter and tubercle 
bacilli in this sputum. There were over 200 
colonies per control tube for sputum diluted 50 
times. Under practical conditions contamina- 
tion with the quantity of tubercle bacilli repre- 
sented by oven the 1 : 50 dilution would bo the 
exception. 

The brief contact of the 1 : 2 and 1 : 10 sputum 
controls with 1 percent sodium hydroxide al- 
most, but not completely, checked the growth of 
non-acid-fast organisms in cultures from these 
specimens (not shown in the table). The same 
contact for all diamine-treated sputums caused 
complete decontamination, which indicates that 
even the most dilute diamine employed had some 
effect on these extraneous organisms. This test 
again shows that diamine works more effectively 
against contaminants than against M. tubercu- 
losis in sputum. 

The effect of diamine on concrete surfaces was 
evaluated in three experiments. Fairly rough 
and absorbent concrete stepping stones were 
used. The pll of concrete, determined by swab- 
bing areas with water and rinsing the swabs in 
the same water several times, approximated 9.0 
in a number of tests, and these surfaces were 
also shown to have some buffer capacity. This 
should theoretically make concrete a favorable 
surface for decontamination by diamine. 

The effect of sodium hydroxide was definitely 


exaggerated in the first two experiments, which 
is considered permissible because one can well 
use sodium liydroxido with diamine when dis- 
infecting a concrete floor. 

In the first experiment 0.2 ml. volumes of 


nitum were applied to the rectangles. Con- 
derable sputum soaked into the concrete and 
rying was rapid. After the sputum had dried, 
ml.°of a turbid aqueous diamine suspension 
ms flooded slowly over each rectangle during a 
-minute period. The diamine was spread 
venly with a swab as it was applied. Much of 
t was absorbed by the concrete and the. swab 
emoved most of the excess. After 20 minutes 
. new swab was dipped into 40 ml. of 0.25 per- 
ent sodium hydroxide, the rectangle was 
iwabbed, and the swab rinsed m the sodium 
lydroxide. This was performed 5 times and the 


resultant mixture of diamine, sputum, and so- 
dium hydroxide was left at room temperature 
until all areas had been treated and swabbed, 
then G cultures were inoculated from each mix- 
ture. Control areas were flooded with water 
instead of diamine and likewise swabbed into 
sodium hydroxide. 

The test was run on duplicate concrete sur- 
faces, and the cultures of control areas devel- 
oped over 300 colonies per tube. The highest 
dilution of diamine that caused complete growth 
inhibition was 1:5,000 for one surface and 
1 : 2,500 for the other. In the latter instance 
1:5,000 diamine produced almost complete 
inhibition. 

In the second experiment 1 : 500 and 1 : 5,000 
aqueous diamine dilutions in 1.5 ml. volumes 
were slowly flooded on concrete rectangles and 
allowed to dry. Two hours later 0.05 ml. 
amounts of positive sputum were spread over 
the treated and control areas and were left over- 
night at room temperature. The test was com- 
pleted on the next day as in the first experiment. 

Control colonies approximated- 50 per tube, 
but no growth appeared in cultures from the 
1 : 500 and 1 : 5,000 diamine-treated rectangles. 
This experiment also contained tests with 1 : 500 
diamine made up in half saturated urea and 
further diluted to 1 : 5,000 with water, and 
1 : 500 diamine in 2 percent Clorox which was 
likewise further diluted. Urea favors diamine 
solution and, as dried urea is slightly deliques- 
cent, it was thought that this mixture might be 
more effective than aqueous diamine only. 
This was not proved although diamine in urea 
also caused complete inhibition at 1 : 500 and 
1 : 5,000 concentrations. The diamine-Clorox 
mixtures were incompatible and separated. 
Even the preparation of 1 : 500 diamine and 2 
percent Clorox failed to cause complete inhibi- 
tion of growth. 

The last experiment was planned to test the 
residual action of diamine that had been dried 
for varying periods on concrete and glass siu- 
faces and to minimize the effect of sodium hy- 
droxide. Diamine was diluted in water, from 
a clear stock solution of 2 percent diamine in 90 
percent isopropyl alcohol and 3 percent Triton 
X-100 to final concentrations of 1 : 300, 1 : 1,000, 
and 1 : 3,000. Rectangles bn glass and concrete 
were flooded with 0.25 ml. to 0.4 ml. of these 
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action. It inhibits the growth of sputum con- 
taminants more effectively than that of Myco- 
bacterium tuberculosis. Its activity against 
bacterial spores, however, is not known. 

Diamine does not appear to be an undue skin 
irritant. While no sensitizing ability was 
found, this possibility should bo kept in mind. 
It appears promising as a surface disinfectant 
for tuberculosis hygiene and probably for more 
general sanitation also. 
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Record Number Rehabilitated 

A record number of 66,273 handicapped persons were restored to produc- 
tive employment through the State-Federal vocational rehabilitation 
program during the fiscal year ending June 80, 1956. 

This was the highest total since the start of the public rehabilitation 
program in 1921 and was about- 14 percent above the 57,981 rehabilitated in 
fiscal 1955. 

The record figure includes 65,640 persons restored to employment directly 
through the State-Federal vocational rehabilitation program. The other 
633 persons were placed in jobs through specific projects such as rehabilita- 
tion centers and shelter workshops developed jointly by community 
organizations and State rehabilitation agencies and financed, in part, by 
Federal grants. 

Of the total rehabilitated last year, approximately 3,500 entered such 
“shortage” professional fields as education, medicine, and engineering. 
About S,200 are in skilled trades, and approximately 6,200 work on farms. 
Most of the others are in managerial, sales, and service jobs or in unskilled 
work. 

Roughly 13,000 of those rehabilitated had been dependent on public 
• assistance immediately prior to or during the rehabilitation process and had 
been receiving approximately $11.1 million a year in aid payments. The 
total cost of rehabilitating these people was $9.2 million. 

More than 48,000 of the rehabilitants were unemployed at the time they 
began receiving rehabilitation help, and most of the others were in unsafe, 
part-time, or otherwise unsuitable jobs or were in danger of losing their 
jobs because of disability. 
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tions indistinguishable from previous responses 
to this concentration (4.). 

Diamine Compared With Phenolic Disinfectants 

Sputum film tests have been run in this lab- 
oratory on several phenolic disinfectants (5), 
Exposure of films to disinfectants was 30 min- 
utes, and tile final diluent contained 0/25 percent 
sodium hydroxide. The highest dilutions of 
three representative phenolic preparations that 
caused complete growth suppression were: 

Liquor Cresolis Supomitus U.S.P. 1 : ‘200. 

Lysol (I.ehn & lTiak Products Corj>.) 1:200. 

Auijilij'l (Lelin & Fink products Corji.) 1:100. 

As shown in the present report, 1 : 2,500 dia- 
mine produced complete growth inhibition 
under the same conditions excepting that the 
final diluent contained 0.5 percent sodium 
hydroxide. 

Conclusions 

* 

Under natural conditions of contamination 
and infection, Mycobacterium tuberculosis is al- 
ways accompanied by exudate. N-dodecyl-1, 
3-propanediamine (diamine) is shown to be an 
efficient disinfectant of tuberculous exudate. 
This is especially true when diamine is incor- 
porated in weak sodium hydroxide. The evi- 
dence was developed by rigorous methods in 
which cultural results have been supported by 
animal infection tests. 

Diamine has an even greater growth inhibit- 
ing power for sputum contaminants and also, 
from unreported experiments, for heavy con- 
centrations of Escherichia coli and Micrococcus 
pyogenes var. aureus. Hence, it can bo consid- 
ered a growth inhibiting agent with a wide 
antibacterial action although its effectiveness 
against spore formers is not known. 

°The dried film and moist sputum testing pro- 
cedures imitated the two varieties of contami- 
nation likely to occur. Each method lias 
advantages and disadvantages. That the re- 
sults using either technique were not far apart 
makes it possible to obtain the advantages of 
both. Thus, washing diamine from the film 
did not reduce its effectiveness, and the some- 
what uncertain findings for film disinfection by 


diamine plus sodium hydroxide were corrobo- 
rated in the surer moist sputum technique. 

Hie experiments with the use of diamine on 
contaminated surfaces, limited to concrete and 
glass, suggest that similar results might be ex- 
pected for othei’ smooth, inert, or alkaline sur- 
faces. 

It seems reasonable to employ the sodium 
hydroxide-containing preparation at a diamine 
dilution of 1 : 1,000 for heavily contaminated 
articles such as specimen bottles and emesis 
basins. For less heavily contaminated areas 
such as floors in the immediate vicinity of pa- 
tients, bed frames, bedside tables, and labora- 
tory surfaces, a dilution of 1 : 2,500 is suggested. 
A dilution of 1 : 5,000 would seem adequate for 
surfaces possibly, but not probably, contami- 
nated, such as sanatorium and hospital floors 
and counters in general. A minimum contact 
period of 30 minutes is recommended. 

If applications to fixed surfaces are not rinsed 
but allowed to dry in situ, an additional ad- 
vantage should be gained. A smooth, inert, or 
alkaline surface mopped twice weekly should 
maintain a considerable disinfecting potential, 
especially if soap is not employed. 

Sodium hydroxide should be incorporated 
with diamine unless the resultant alkalinity is 
contraindicated, in which case strengths from 
1 : 250 to 1 : 1,000 are recommended. 

Diamine is not recommended for the routine 
disinfection of sputum. The intimate mixing 
required for a sure effect would be entirely im- 
practical. For extreme accidental contamina- 
tion, such as the spilled content of a specimen 
bottle, the area should be flooded with concen- 
trated diamine solution (1 : 200 approximately) 
containing sodium hydroxide, the disinfectant 
and the contaminating material should be 
mixed well and the entire area covered with 
newspapers or similar material for at least ail 
hour. 

Summary 

The disinfectant action of 2f-dodecyl-l,3- 
propanediamine (diamine) against highly posi- 
tive tuberculous sputum was evaluated m 
several ways. Its activity, particularly on the 
presence of sodium hydroxide, was high. 

Diamine has a broad spectrum antibacterial 
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Death Certificate Statement of Occupation: 
Its^Usefulness in Comparing Mortalities 

By ROBERT BUECHLEY, M.A., JOHN E. DUNN, Jr., M.D., M.S.P.H., 

GEORGE LINDEN, and LESTER BRESLOW, M.D., M.P.H. 


S EVERAL STUDIES have indicated oc- 
cupational factors in the occurrence of vai’- 
ious chronic diseases. One may cite ‘'chimney 
sweep’s cancer” (I), lung cancer among chro- 
mate workers ( 2 ), and, more recently, higher 
rates for coronary heart disease ( 3 ) among Lon- 
don bus drivers as compared with bus con- 
ductors. 

It would seem possible that a comprehensive 
survey of the frequency of other diseases among 
all occupations as recorded on death certificates, 
relating these to the numbers of persons in the 
occupations enumerated by the census, would 
provide valuable epidemiological leads — that 
is, the formulation of hypotheses about the oc- 
cupational origin of certain diseases. 

Such studies would require much detail and 
accuracy, both in the coding of cause of death 
and in the coding of occupation. After more 
than a half century of codification and revision, 


Mr. Buechley is a social research technician, and Mr. 
Linden is a public health analyst, bureau of chronic 
diseases, California State Health Department. Dr. 
B reslow is chief of the bureau. Dr. Dunn is a field 
investigator, assigned to the bureau from the Field 
Investigations and Demonstrations Branch, National 
Cancer Institute, Public Health Service. 


the International Statistical Classification of 
Diseases, Injuries, and Causes of Death has 
become a workable and consistent tool, with 
sufficient detail and sufficient accuracy for the 
purpose. This detail and accuracy has been 
achieved by querying causes of death that are 
ill defined or not understood and by a coding 
system that requires definite and unambiguous 
statements. 

For the other axis of classification, occupa- 
tion, two major coding systems have been de- 
veloped in the United States since 1850: The 
Dictionary of Occupational Titles developed by 
and for the United States Employment Service 
and the system developed for the Bureau of the 
Census by Dr. Alba M. Edwards and others. 
These systems agree only in broad categories] 
Furthermore, the occupations reported on death 
certificates are not routinely coded and thus 
are not policed for completeness and accuracy 
as are reported causes of death. This has led 
to distrust of the accuracy of the occupation 
entries and to a natural reluctance to use the 
entries even in the search for epidemiological 
leads. Only by use, coding, and querying will 
occupation reporting increase in accuracy. 

The only population base available by occu- 
pation for computation of rates is that pro- 
vided by the decennial census enumeration. As 
we will point out, the definition for oecupa- 
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which recommends the rules for death certifi- 
cate entries, defines the "usual occupation” of 
an individual as "the job he pursued for the 
longest part of his working life” (<?). This 
will be called the NO VS definition, and the 
occupation! derived from it will be called "the 
usual occupation.” 

5. Finally, on a trial basis, this study uses 
another method of assigning individuals to 
occupations. Epidemiological considerations 
require that the occupation be pursued for a 
sufficiently long time so that the exposure to the 
occupational environment can be expected to 
initiate pathological processes. There is no 
single answer to “how long is long enough ?” but 
5 years is offered as an estimate for chronic 
conditions. Thus, any jobs held for a total of 
5 years or more will be called “the exposure 
occupations.” Any one individual, therefore, 
can, according to this definition, appear in more 
than oqe occupational category. 

All the occupations and identifying indus- 
tries worked in for 5 years or more were ab- 
stracted from the occupational history onto a 
3" x 5" card. This was accomplished by using 
the 3-digit numerical codes for occupation and 
industry in the Census Bureau’s “Alphabetical 
Index of Occupations and Industries” (7). 

Three classes of occupations were determined 
from the occupational history. These were (a) 
the usual occupation, determined by the NO VS 
definition, (b) the last occupation, determined 
by the census method, and (c) all the exposure 
occupations (frequently more than one for each 
individual), determined by the exposure 
method. These chosen occupations were also 
entered on the 3” x 5" card. Industry identi- 
fication was used only as an aid to coding the 
occupation. 

After the occupation codes had been entered 
from the occupational history, the occupation 
and industry from the death certificate were 
copied verbatim onto the card and then coded 
according to the 3-digit numerical code. If the 
code numbers for occupation agreed with re- 
spect to all 3 digits, the agreement between 
occupational history and death certificate entry 
was considered perfect. Agreement failed, 
however, when the death certificate and occu- 
pational history entries did not agree in respect 
to all 3 digits. 


The number of cases having 3-digit agree- 
ment by each of the three methods is shown. 

Cases 


'All tlnee methods HI 

Usual occupation and last occupation but not 

exposure occupation 0 

Usual occupation and exposure occupation but 

not last occupation 1*1 

Last occupation and exposure occupation but not 

usual occupation 45 

Usual occupation only 0 

Last occupation only . 26 

Exposure occupation only 11 

No agreement— 67 


Total number ot cases 304 


The percentage agreement for the “usual oc- 
cupation” method is 51.0 

(141+14=155). 

304 304 

For the "last occupation” method, it is 69.7 

(141+45+26=212). 

304 304 

For the "exposure” method it is 69.4 

( 141+45+14+11 =211); 

304 304 

The tabulation shows that there is a stable 
core of 141 persons (46.4 percent) with one and 
only one occupation determined on their occu- 
pational history, no matter which method is 
used. To this coi-e are added special classes of 
persons to make up each total. Agreement in 
terms of usual occupation adds only 5 percent 
to this core. Last and exposure occupations 
show almost a 90 percent overlap, that is, the 
last occupation is usually held for 5 years. The 
highest percentage agreement is found with the 
last occupation method, a rather surprising re- 
sult in view of the plain request for usual occu- 
pation on the death certificate. 

Our finding indicates that to the people who 
furnish the information for entry on the death 
certificate “occupation” seems to mean curi'ent 
or present occupation. This finding appeal's to 
be true even if this last occupation is a short- 
time (less than 5 years) occupation, which tends 
to increase the number of last occupations x-e- 
ported correctly. The poor agreement of usual 
occupation apparently results from a tendency 
to ignore previous occupations if the last occu- 
pation lias lasted several years. 
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tiojial classification on death certification and 
census enumeration are different. A major epi- 
demiological consideration is the degree of 
agreement between these two entries in spite 
of the differences in definition. 


Materials of the Study 


The present study was undertaken by the 
bureau of chronic diseases, California State 
Health Department, to examine the errors re- 
sulting from the present, less than perfect, oc- 
cupation reporting on death certificates. 
Though based on a chunk sample, the study 
offers evidence and conclusions which may be 
of some use. A receut investigation of lung 
cancer (4) made available life-long occupa- 
tional data on certain persons. We took the 
opportunity to compare these data with death 
certificate statements of occupation for the 
same persons. 

During 19-19, 1950, and 1951, trained occu- 
pational analysts took complete occupational 
histories from 51S lung cancer patients and 51S 
control patients. The patients, ranging in age 
from 30 to SO years, were located in university, 
county, private, and Federal hospitals. Pa- 
tients in these hospitals came largely from the 
middle and working classes of the California 
population so that professional and managerial 
classes were under-represented. Since most of 
the hospitals were in urban areas, the farming 
population was also poorly represented. 

The men in this group were followed through 
the death indexes of the California Department 
of Public Health for 1949 through 1952. Four 
hundred and twenty-three male deaths of all 


ages (mostly of the lung cancer cases) were 
found. A copy of the death certificate was 
obtained for each death and was attached to 
the occupational history form. Only the 304 
males aged 35 to G4 were used for the balance 
of this study. Persons under 3o are often not 
‘‘’settled” in any occupation, and there are rela- 
tively few deaths from chronic disease occur- 
ring in this age range. Since persons G5 and 
over are frequently retired or have taken termi- 
nal occupations, only incomplete and less satis- 
factory population counts by occupation are 
available from the census enumeration foi late 
computations in this age gioup. 


Assigning Occupational Categories 

Before working 'out the problems in compar- 
ing death certificates and occupational histories 
when using closely specified occupations, it is 
necessary to know what is meant by occupation. 
Unfortunately , defining occupation is in itself 
a major problem. Besides the two coding sys- 
tems noted, several assignment methods or defi- 
nitions are used in various special fields. There 
is in addition the complete occupational history 
of the person concerned. For purposes of clar- 
ity, it seems desirable to list and explain the 
definitions and the five methods this study used 
for assigning individuals to occupation cate- 
gories. 

1. The entry of occupation on the death cer- 
tificates often is the raw material in any study 
of death rates by occupations. Instructions in 
California and in most other States for entering 
occupations on death certificates are based on 
the model certificate proposed by the National 
Office of Vital Statistics of the Public Health 
Service. The actual entry, whether or not it is 
in accordance with these instructions, will be 


called “the death certificate occupation” or “the 
death certificate entry.” 

2. The complete occupational history of the 
person concerned is a chronological list and 
description of occupations and lengths of time 
spent at each. This information has been 
recorded for the limited group) of persons in 
the present study. For the pmrposes of this 
investigation, it will be assumed that the listing 
is correct although some memory loss, and per- 
haps bias occurred. This list will be called 
“the occupational history .” 

3. The census method of assigning a person 


o an occupation is given in Bureau of the 
Census publications (5). It is an operational 
Lefinition, derived from answers to the question, 
‘What kind of work was he doing ... at the 
ob he held during the census week ? . ■ ■ at the 
ast job lie held [if lie were unemployed] V In 
fleet, then, the occupational populations de- 
lved from the census enumeration, to which 
he death certificate occupations need be related 
or the computing rates, are based on last occu- 
pation. This method will be called the census 
lethod, and the occupation derived from it will 

e called “the last occupation.'’ 

4. The National Office of Vital Statistics, 
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census code. This method resulted in 72 per- 
cent agreement on last occupation as against the 
69.7 percent agreement with the 3-digit code. 
Further improvement in agreement, with loss 
of occupational precision, results from the use 
of 1-digit or social class code. This would give 
76 percent agreement, as can be calculated from 
table 1. It does not appear that this increased 
agreement would be worth the loss of precision. 
In addition, these broad groupings are more 
socioeconomic than occupational, and thus ex- 
posures peculiar to specific occupations would 
be lost. 

Another means by which agreement could be 
improved would be to code on environmental 
exposure, cutting across socioeconomic strata. 
This method would require groupings on the 
basis of similar exposure, such as grouping to- 
gether “farmer” and “farm laborer,” widely 
separated in the census system, or grouping 
together “aviator, army” and “aviator, commer- 
cial,” also widely separated. Such a plan would 
entail development of a, completely new coding 
system on exposure and would be entirely dif- 
ferent from the approach with which this study 


began. Hence, the 3-digit census codes are used 
as the basis of agreement or nonagreement for 
this study. 

Accuracy of Reporting 

Only a very few of the many individual oc- 
cupations are present in sufficient numbers to 
be treated individually. Grouping these by 
broad socioeconomic groups, though admittedly 
not the ideal method, allows some estimates 
of the variability of reporting accuracy to be 
made. 

Table 1 presents the death certificate occu- 
pation, as taken from the death certificate, in 
comparison with the last occupation, as taken 
from the occupational Id story. It attempts to 
give a concise report of the occupation shifts 
observed. Although occupations are grouped 
into the 10 socioeconomic groups used by the 
Bureau of the Census, it should be reempha- 
sized that percent agreement is by detailed, 3- 
digit codes. The failures of agreement are of 
two kinds: upgrading and frank errors. 

As evidence of errors of the first kind, the 


Table 2. Comparisons between numbers designated as having a specific 3-digit occupation deter- 
mined from occupational history, and the 3 -digit occupation determined from death certificate 
entry 


Occupational group 

Correct 
number 
from occu- 
pational 
history 

(a) 

Number and percent 
designated on death 
certificate 

basis 

of death certifi- 
rrect on a 3-digit 

1 Number 

<&) 

Percent of 
correct 
number 1 

(c) 

Number 

(d) 

; 

Percent as 
designated 
on death 
certificate 3 

(e) 

I 

Percent of 
correct num- 
ber from 
occupational 
history 3 

(f) 

Professional. 

18 j 

24 

133. 3 

16 

66. 7 

SS. 9 

Farmers.— 

6 

11 

183. 4 

5 

45. 5 

83. 3 

-Managers 

17 

17 

100. 0 

13 

76. 5 

76. 5 

Clerks. . 

14 

14 

100. 0 

10 

71. 4 

71. 4 

Sales 

23 

22 

95. 6 

16 

72. 7 

69. 0 

Crafts 

82 

92 

112. 2 

.69 

75. 0 

84. 1 

Operatives. . 

47 

36 

76. 6 

22 

61. 1 

i 46. 8 

Service 


44 

SO. 0 

36 

81. 8 

65. 5 

■barm labor.. 

10 

4 

40. 0 

3 

75. 0 

30. 0 

Other labor. 

32 

33 

103. 2 

22 

66. 7 

68. 8 

Total 

304 

* 297 

97. 7 

212 

69. 7 

! 69.7 


1 Column 6-s-aX100, 

’ Column d-i - column 6X100. 

Column column aXIOO. 

Includes 7 for whom no occupation was designated. 
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Table 1. Degree of 3-digit agreement between death certificate statement of occupation and last 

occupation, in broad socioeconomic groups 


3-digit occupations from death 
certificates 


Socioeconomic groupings of 3-digit last occupations from occupational 


histories 


Socioeconomic group 

Number 
of re- 
ported 
cases 

Pro- 

fes- 

sional 

Farmers 
and farm 
managers 

Proprie- 
tors, 
man- 
agers, 
and offi- 
cials 

Clerks 

Sales 

Craft 

Opera- 

tives 

Serv- 

ice 

Farm 

labor 

Labor, 
exclud- 
ing farm 
and 
mine 

Professional 

Agree 

24 

10 

16 










Disagree 

Farmers and farm 
managers 

S 

11 

2 


i 

1 


3 

1 




Agree 

5 


5 









Disagree 

6 



1 




2 



1 

Proprietors, managers, 
and officials 

17 










Agree 

13 



13 








Disagree 

4 





3 



i 



Clerks 

14 










Agree 

10 




10 







Disagree 

4 




2 



2 



Sales 

39. 











Agree 

1G 





16 






Disagree 

6 


i 

1 

1 

i 

i 

i 



Crafts.. 

02 









Agree 

GO 






69 






Disagree 

23 





1 

5 

s 

3 

1 

5 

Operatives 

3G 








Agree 

22 







22 




Disagree 

14 



1 

1 


4 

4 


2 

2 

Service 

44 










Agree 

30 








36 

7 



Disagree 

S 








I 


Farm labor 

4 











3 









3 



1 







1 




Labor, excluding farm 

33 












oo t 










22 


11 







5 

4 

I 

1 

Unknown and not in 

7 












0 

7 











Disagree 




1 

1 


3 

1 


I 


304 

18 

6 

17 

14 

23 

S2 

47 

55 

10 

32 


212 

1C 

5 

13 

10 

10 

GO 

22 

36 

3 

10 

Disagree — 

92 

2 

1 

4 

4 

7 

13 

25 

19 

7 


Choosing the Method of Assignment 

As indicated previously, the populations by 
occupation provided by census enumeration are 
aased on last occupation. The validity of mor- 
tality rates by occupation, -which are based on 
entries of occupation on death certificates on 
one hand and census enumerations on the other, 
is dependent on the degree to which death cer- 
tificate entries represent last occupation, for- 
tunately for our purposes here, although in dis- 


regard of instructions, death certificate entries 
are most apt to be last occupation and not usual 
or some other prior occupation. The remainder 
of our presentation, therefore, will be concerned 
only with the agreement between last occupa- 
tion revealed by occupational history and that 
entered on the individual’s corresponding death 
certificate. 

We attempted to group occupations accord- 
ing to a 2-digit code rather than the 3-digit 
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group of hmg cauccx* patients and controls and 
'had obtained tlieir occupational histories. To 
study the limitations inherent in the use of 
death certificates for occupational mortality 
studies, the occupation reported on the death 
certificate was later compared with the occu- 
pation reported in the interview. The study is 
based on a chunk sample, but it indicates the 
kind of results obtainable. 

From comprehensive occupational histories, 
mostly of the lung cancer patients, 304 deceased 
men aged 85-04 were assigned to the 3-digifc 
occupation codes used by the Bureau of the 
Census. A similar assignment of occupation 
codes was made for the occupations reported 
on the death certificates. Occupation was in 
agreement when the assigned 3-digit codes were 
identical. Out of a multiplicity of possible 
rules for assignment, tlu*ee were applied to the 
occupational histories. These rules and the 
percentage agreements they generated are as 
follows: 

“Usual occupation” method, the National 
Office of Vital Statistics rule — 51.9 percent 
agreement. > 

“Last occupation” method, Bureau of the 
Census rule— 69.7 percent agreement. 

“Five-year exposure occupation” method, our 
own rule — 69.4 percent agreement. 

Despite a phrase on the death certificate de- 
fining usual occupation, the death certificate 
entries best represent last occupation. Because 
of this situation, because death rates must be 
computed by using death certificate populations 
for the numerator and census populations for 
the denominator, and because the denominator 
occupations are defined by the census rule for 
last occupation, we used the last occupation rule 
for the balance of the study. 


By grouping occupations into 10 broad 
groups, though retaining 8-digit agreement, we 
obtained some idea of the variability of mis- 
reporting. Since it cannot be assumed that 
this variability is random, the specific net mis- 
reporting for each group must be used with 
caution. By considering the effects of positive 
association between a cause of death and an 
occupation, it seems evident that strong positive 
associations will show themselves despite con- 
siderable misreporting, 
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number of entries above and to the right of the 
diagonal in table 1 is larger than the number 
below and to the left. There is movement up- 
ward into professionals, managers, and crafts- 
men from operative and service occupations. 
Death certificates placed 45 persons in “high- 
er'’ occupations, socioeconomically, than war- 
ranted, and placed only 21 in “lower” occupa- 
tions. 


Frank errors occur throughout table 1 in a 
somewhat random manner. They are also re- 
sponsible for the anomaly of persons coded to 
the correct socioeconomic group but not to the 
correct occupation within the group, for ex- 
ample, an actor reported as an aviator 
or a painter reported as a carpenter. While 
social class is correct for these occupations, 
environmental exposures may be completely 
incorrect. Another feature is the variability 
between groups in proportion of agreement. 
This is further presented in table 2, which is a 
summary and extension of part of table 1. 

Several comparisons between persons known 
from occupational history to have specific oc- 
cupations and those designated with these speci- 
fic occupations on death certificates are shown 
in table 2. Columns a, b, and c of the table in- 
dicate the order of magnitude of the error in 
the number of deaths attributed to an occupa- 
tion compared with what this number should be. 
It is of some interest to know the numerical 
error in the numerator of a rate even though 


a portion of this number may include the wrong 
persons. The greatest error is for farmers and 
farm laborers, with over SO percent excess in 
the former and 60 percent deficiency in the lat- 
ter. The obvious explanation would seem to 
be the upgrading of farm laborers to farmers 
on death certification. This is partially true 


but, as can be seen in table 1, misreporting out 
of and into these categories is not quite that 
simple and direct. As might be expected, the 
professional category of occupations has the 
next highest excess, which is largely a result 
of upgrading on death certificates, as can be seen 
in table 1. Tho other occupational categories 
are considerably closer to their correct number, 
with only operatives and service workers de- 
viating as much as 20-25 percent. The actual 
rates of mortality from death certificates foi 
such categories as managers, clerks, salesper- 


sons, and craftsmen will not be severely biased 
because of excessive or inadequate numbers of 
deaths attributed to the specific occupations in 
these categories. 

Columns d and e in table 2 show that on the 
average about 70 percent of those persons desig- 
nated on death certificates as having a specific 
occupation will actually have had the occupa- 
tion. The range is from 45.5 percent for farm- 
ers to Sl.S percent for service workers. 
Column f of table 2 gives the percentage of 
those persons who have a specific occupation on 
their occupation history that is identically des- 
ignated on their death certificates. 

The essential proportions for anticipating 
and interpreting data from the use of occupa- 
tion on death certificates in the search for ab- 
normal risk of fatal disease are contained in 
columns c and f of table 2. Column c indicates 
the degree and direction of bias for mortality 
rates where, owing to misreporting, the percent- 
age deviation from 100 is unrelated to occupa- 
tion. For example, occupations in the profes- 
sional category would be one-third excessive, 
operatives would be 23 percent deficient, and 
managers and clerks would be approximately 
correct. However, in the case of a specific oc- 
cupation carrying an increased risk of disease, 
the excess deaths would be retained in the speci- 
fic occupation on death certificates according 
to the proportions given in column /. 

Conclusion and Summary 

At the present it must be admitted that 
searching for increased risk of specific causes of 
mortality in specific occupations through death 
certificate occupational entries is a rather crude 
and somewhat insensitive method. However, 
those who are interested have an excellent 
chance of recognizing increased risks of the 
order of several fold by this approach. It is 
also likely that a significant increased risk, when 
found, will understate the true risk. 

Analysis of death rates by cause and by de- 
tailed occupation may reveal useful relation- 
ships. Cause of death is fairly accurately re- 
ported while occupation, not at present being 
routinely coded or “policed,” is less accurate. 
The bureau of chronic diseases of the California 
State Department of Health had interviewed a 
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tration medium at 0, 2, 4, and 0 hours. Separate 
tubes were employed for the penicillinase ad- 
dition. Therefore, five tubes were used for each 
penicillin G concentration. The fifth tube was 
a control containing no penicillinase. The con- 
centration of penicillinase used was sufficient to 
inhibit all concentrations of penicillin G used 
in this experiment and did not- inhibit the 
growth of the organism when penicillin was 
absent or present. 


Results and Discussion 


Penicillin G inhibited the growth of H. 
ducreyi strain CH1A, at concentrations over 
0.1 unit per milliliter of agar. Gram stains of 
cells of the 0.1-unit plates showed cells that were 
swollen and elongated to several times their 
normal size, which indicates that this concen- 
tration constitutes a sublethal dose (8) . Growth 
was not inhibited, and subcultures of these or- 
ganisms on nutrient blood agar without the 
drug resulted in normal appearing II. ducreyi. 
These results are shown in the following tabula- 
tion: 


Penicillin G (units /ml. agar ) 
0 

-001 

.01 

.1 

:3*to i . 


Type of cells 
Normal chains. 

Do. 

Do. 

Swollen and elongated. 
No growth. 

Do. 


Efforts to transfer normal and elongated cells 
to gradually increased amounts of the drug re- 
sulted in no detectable resistant organisms. 

The results as shown in the following table 
indicate that inhibition is a relationship of con- 
centration of penicillin G and the length of time 
3. ducreyi is in contact with the drug. Conse- 
quently, 0.1 unit of penicillin G per milliliter of 
casitone-saline medium did not inhibit growth 
after 24 hours; 0.2 units of penicillin G per 
milliliter of medium inhibited growth after 6 
hours’ contact; 0.3 units of penicillin G per 
milliliter of medium inhibited growth after 4 
hours’ contact; and concentrations of penicillin 
G of 0.4 units or more per milliliter of medium 
inhibited growth in less than 2 hours’ contact. 

In the liquid medium no swollen and elon- 
gated cells were observed at any concentration 
of the drug used. 


Time at which concentrations of penicillin G in- 
hibit growth of Hemophilus ducreyi, strain 
CH1A, grown in casitone-saline medium for 
24 hours 


Penicillin G 
(units/ml. medium) 

Hours at which 
penicillinase was 
added 

No peni- 
cillinase 
added 

1 0 

2 

4 

6 

0 

+ 

+ 

+ 

+ 

+ 

.1 

+ 

+ 

+ 

+ 

+ 

o 

4" 

+ 

+ 

+ 

— 

.3 

4- 

+ 

+ 

— 

— 

.4 

+ 

— 

— 

— 

— 

.5 

+ 

— j 

— : 

— ! 

— 

.6 

+ 

1 

— 

— 

— 


+ 


— 

— 

— 

.8 

+ 

— 

— 

— 

— 

.9 

+ 

— ! 

— 

: 

* 

1.0 

+ 

~ 

~ 

~ 

~ 


+ indicates growth and no inhibition. 
— indicates inhibition of growth. 


All tubes were incubated an additional 24 
hours and were read, with no changes in the 
results. Wetherbee and co-workers (2) cul- 
tured II. ducreyi in tryptose phosphate serum 
broth with various concentrations of penicillin 
G and subcultured the organism 24 and 48 hours 
on chocolate tryptose agar plates. They found 
that penicillin G inhibited at 0.1 to 0.5 units per 
milliliter at 24 hours but that there was less 
inhibition at 48 hours. This suggested to 
Wetherbee that penicillin prolongs the lag 
phase but is not significantly bacteriostatic. 
While Wetherbee and his associates did not 
demonstrate any significant bacteriostatic effect 
of penicillin G upon H. ducreyi , our results in- 
dicate actual bacteriostatic and bactericidal 
effects based upon concentration of the peni- 
cillin G and the length of time the drug had to 
act upon the organisms. In our laboratory, 
avirulent strains of H. ducreyi showed different 
sensitivities to penicillin G and other antibiotics 
than did II. ducreyi , strain CH1A, or other 
virulent strains. Therefore, it seems probable 
that the strains Wetherbee and co-workers used 
were avirulent. 

Eagle ( 9 ) states that penicillin G is inacti- 
vated by serum in vitro. Our experiments 
showed that 5-percent rabbit serum did not in- 
hibit the effect of penicillin G upon the organ- 
isms. This, of course, may be more apparent 
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ElFecls of Penicillin G 
In Vitro 

On Hemophilus ducreyi 

By Solomon Singer, M.S., 
and Wilbur E. Deacon, Ph.D. 


D URING the course of experiments at the 
Venereal Disease [Research Laboratory on 
the treatment and prophylaxis of chancroid 
induced in human volunteers (i) and in ani- 
mals, it was observed that therapy with oral 
penicillin G (Bicillin) did not aid recovery. 

Previous reports have indicated Hemophilus 
ducreyi to be sensitive to penicillin in vitro 
(2~i) while in vivo experiments have demon- 
strated equivocal findings. 

Deacon and associates (1 ) , trying to confirm 
Willcox’s theory that penicillin might be of 
value if given in such a manner as to produce 
and maintain high serum concentrations (d), 
found that penicillin G administered orally in 
five chancroid infected volunteers produced 
mean serum levels of only 0.025 penicillin G 
units per milliliter of serum. This concentra- 
tion was not effective as a prophylactic agent for 
II. ducreyi infections. Treatment with orally 
administered penicillin V in five volunteers, 
however, resulted in a mean serum level of 
0.232 penicillin G units per milliliter of serum, 
and lesions were definitely controlled during 
tills treatment. Furthermore, if penicillin V 
was administered orally prior to inoculation 
with H. ducreyi , levels of penicillin G units per 
milliliter of serum reached a mean level of 0.492, 
and the volunteers either failed to develop 
lesions or developed very few lesions. 


Mr. Singer is a bacteriologist and Dr. Deacon is 
chief. Microbiology Research, at the Public Health 
Service Venereal Disease Research Laboratory, 
Chamblee, Ga. Their work teas supported m part 
by the Medical Research and Development Board, 
Office of the Surgeon General, U. S. Department of 

the Army. 


In an effort to correlate Deacon’s findings 
with in vitro results, the present study was 
undertaken. Our purpose was to determine the 
concentrations at which penicillin G inhibited 
the growth of H. ducreyi and the length of time 
at wliich concentrations of penicillin G inhib- 
ited growth. 

Materials and Methods 

Inoculum for all experiments was prepared 
by inoculating 5 ml. of casitone-saline medium 

(6) (1 percent Difco bacto casitone, 0.85 per- 
cent NaCI, plus 5 percent sterile rabbit serum) , 
contained in 150 mm. x 20 mm. screw-cap test 
tubes (Ivimble No. 45066) , with a loopful of 24- 
liour H. ducreyi , strain CH1A (7), which is 
representative of virulent strains in our labora- 
tory, grown in the same medium. Incubation 
of these cultures was at 34° C. for 16 to 24 hour’s. 
At the end of the incubation period, cultures 
were checked for purity by means of a Gram 
stain and subculture upon nutrient blood agar 

(7) (Difco nutrient agar 1.5 percent plus 5 per- 
cent defibrinated rabbit blood) plates. These 
plates were incubated at 34 ° C. in candle jars 
for 4S hours. The culture used as the inoculum 
was the same as used by Deacon and co-workers 
(I), hud been checked previously for its ability 
to produce typical lesions in volunteers (1), was 
of known pathogenicity, and during manipula- 
tion did not lose pathogenicity. 

To determine the concentration at which 
penicillin G inhibits the growth of H. ducreyi , 
nutrient blood agar plates containing concen- 
trations of penicillin G from 0 to 20 units per 
milliliter of agar were inoculated with 0.5 ml. 
inoculum and the surface of the agar spread 
with sterile bent glass rods. These plates were 
incubated at 34° C. in candle jars for 48 hours. 
Colonies were observed, and Gram stains were 
made in order to observe morphology. 

It was also desired to determine the length of 
time at which concentrations of penicillin G 
inhibited growth. Screw-capped test tubes, 150 
mm. x 20 mm., with 10 ml. of casitone-saline 
medium and containing graded amounts o - 
penicillin G were inoculated with a loopful of 
the 3. ducreyi culture. One milliliter of 1,000 
units of Difco bacto-penase (penicillinase) was 
added to each tube of each penicillin G concen- 
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Disability in Butler County, Pennsylvania 

By SAXON GRAHAM, Ph.D. 


T HE EXTENT of disability in a large pop- 
ulation, conceived as individual inability to 
behave adequately in consequence of disease or 
injury, has received relatively little investiga- 
tion. 

A definition of adequate behavior should per- 
haps be a philosophical one. But for the pur- 
pose of measurement, we may discern forms of 
behavior which are attributable to a physiologi- 
cal handicap. For example, disease or injury 
may contribute to breakdowns in the interper- 
sonal relations between the individual and mem- 
bers of his family. It may prevent him from 
carrying on his usual occupation. It may force 
him into restrictions of diet. It may result in 
motor disabilities, which are the forms with 
which this paper is concerned. These include 
the inability of the individual to feed himself, 
to dress and groom himself, to walk without 
help, and to climb or descend stairs, and the 
necessity of being confined to the house or bed 
or of having to use a wheelchair or a crutch 
or cane to walk. 

Such disabilities present a much more tan- 
gible problem to the community than illness per 
se. Illnesses are important to society mainly 
because of their potential for causing either 
death or disability. It is the death or disability 
resulting from illness or injury, rather than 


Dr. Graham, assistant professor of medical sociol- 
ogy, department of biostatistics, University of Pitts- 
burgh, is director of the Butler County health studies. 
These studies were initiated to examine the impact 
of the newly established county health department 
on the population of the county. 


the illness itself, which creates the burden of 
expense and the loss of productivity. 

In 1954, we attempted to assess motor dis- 
ability, as we have described it, in Butler 
County, Pa. We investigated the extent and 
duration of motor disability in the population 
and the frequency of various kinds of disability. 
Also, we attempted to associate a specific disease 
or injury with each disability. 

Method of Inquiry 

/ 

The data for this inquiry were obtained as 
part of comprehensive health studies in Butler 
County. They are based on a probability 
sample of 3,403 residents. The sample allowed 
for geographic stratification and the propoi’- 
tionate representation of urban, rural place, and 
open country population. 

Butler County is directly north of Allegheny 
County, which includes Pittsburgh. Of its total 
population of about 103,000, 28.1 percent live 
in cities; 19.4 percent, in rural places; and the 
remaining 52.5 percent, in open counti’y. 
Ethnically, the population is relatively homoge- 
neous, an American mixture of people with 
European ancestry. There is a smaller propor- 
tion of foreign-boi-n residents than would be 
expected on the basis of national statistics. 
Housing and sanitation present few, if any, 
serious trouble spots. 

Interviewing, editing, and coding were car- 
ried on during the smmner of 1954. Interview- 
ing was conducted by women. They spoke with 
only one member of each household, who was re- 
quested to report on the conditions of all other 
members. Questions were asked regarding 
chronic disease, physical impairments, acute 
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than real. Some of the penicillin G may have 
been bound by some component of the serum, 
but the bactericidal effect is there, nevertheless. 

Consequently, the sensitivity of tins organism 
to penicillin G is an expression of the amounts 
which must be present in the medium in order 
to elfect a binding with some coll constituent or 
constituents. Eagle and co-workers (10) inter- 
pret the binding of penicillin by bacteria to be 
determined by a single essential component, 
which is functionally inactivated by that com- 
bination which is normally present in signifi- 
cant excess. Schepartz and Johnson (11) pro- 
pose that “binding occurs by cleavage of the 
beta lactam ring of penicillin and combination 
of the carbonyl or imino group of that ring 
with' the binding component.” 

Our in vitro results can be compared with the 
in vivo results of Deacon and co-workers (1) 
in that, if the serum level of penicillin G is 
about 0.2 units per milliliter, that concentration 
should be suilicient to inhibit growth of II. 
ducreyi , strain CIIlA, less than 24 hours after 
the patient's blood has attained this penicillin 
level. More immediate response would be ex- 
pected if 0.3 or 0.4 units of penicillin G per milli- 
liter of blood could be attained. Eagle and 
associates (12) state that the therapeutic action 
of penicillin is in a large part measured by the 
aggregate time for which it remains at effective 
levels at the focus of infection, that these effec- 
tive levels in vivo are of the same order of mag- 
nitude as those effective in vitro, and that the 
effective penicillin time in the serum is usually 
a reasonable approximation of the penicillin 
time in tissue fluids. 

While penicillin G can inhibit the growth of 
II. ducreyi in vitro, Deacon and co-workers (1) 
have shown that the serum penicillin G level 
does not attain the necessary concentration. 
Penicillin V, however, by increasing the serum 
penicillin G level, shows some usefulness in 
treatment of chancroid. 


ummary 

Penicillin G is bactericidal for Hemophilus 
lucreyi, strain CIIlA, at concentrations over 
).l unit per milliliter of medium. Inhibition of 
rrowth is dependent upon the concentration of 
’he drug and the length of time at which the 
nanism is in contact with the penicillin G. 


A blood level of 0.3 or 0.4 units of penicillin 
G per milliliter should inliibifc the growth of 
virulent II. ducreyi in 2 to 6 hours, and a level 
of 0.2 units of penicillin G per milliliter should 
inhibit the growth of this organism in less than 
24 hours. 
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uals over many years, not to mention the fact 
that the community has hail to support some of 
them, adds up to an important economic handi- 
cap. 

The age and sex distribution of the 54 persons 
having disabilities, shown in figure 1, indicates 
that as age increases the proportion of persons 
disabled increases in rapid fashion, particularly 
among females. The rate of 2.6 per 1,000 for 
females under 25 years of age was about the 
same as the rate for males in this age group. 
However, for persons 65 and over, the female 
rate had increased to about 140 per 1,000, where- 
as the male rate had increased to only about 50 
per 1,000. In every age group except the under- 
25-years one, more women than men were dis- 
abled. "We must caution, of course, that here we 
are dealing with characteristics which appear 
relatively infrequently in the population. Es- 
timates for prevalence by sex in the younger age 
groups have large relative standard deviations. 
However, estimates for the older age groups are 
more reliable, and the consistency of findings 
relative to sex in all age groups indicates a 
higher prevalence among females. 


Types of Disability 

Figure 2 shows the prevalence of various 
types of motor disability. The least frequent 
condition was having to be fed by another per- 
son. Ho males were in this category. The 
rate for females was 2.3 per 1,000 ; for all per- 
sons, it was 1.2 per 1,000. 

Slightly higher was the prevalence of having 
to use a wheel chair; 2.1 persons per 1,000 were 
so incapacitated. Here again, most of the cases 
were found among females. Their rate of 3.4 
per 1,000 was 5 times the rate for males. The 
rate for being confined to bed was also 2.1, and 
this disability existed exclusively among 
females. 

Rates for the other disabilities increased from 
3.5 for needing help to walk, to 4.7 for needing 
aid to dress, to 7.1 for being confined to the 
house, to 8.2 for having to use a crutch or cane 
to walk and for needing assistance in climbing 
or descending stairs. For every disability, the 
rate was higher for females than for males. 
The greatest difference between males and 
females was found for the inability to climb or 


Figure 2. Prevalence of various motor disabili- 
ties, by sex, Butler County, Pa. 



RATE PER 1,000 POPULATION 


descend stairs without help. Here the rate for 
males was 2.5 per 1,000, and that for females, 
13.6. The smallest differences between the 
sexes were found for the inability to dress with- 
out help and the need to use a crutch or cane to 
walk. For the former, the male rate was 3.1 
and the female rate was 6.2; for the latter, the 
male rate was 6.7 and the female rate was 9.6. 
Again, these estimates have high relative stand- 
ard deviations, and the magnitude of the rates 
should be interpreted with caution. 


Causes of Disability 

As shown in figure 3, conditions of the sldn, 
bones, and organs of movement were mentioned 
as contributing to 30.2 percent of the disabili- 
ties. These conditions included pemphigus and 
especially arthritis. Injuries resulting from 
accidents were next most important, accounting 
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disorders, maternal and child health, nutrition, 
disabilities, sanitation, and sociological charac- 
teristics relevant to health. Specific queries 
were put as to whether individuals in the house- 
holds in the sample had any of the motor dis- 
abilities mentioned above. When a positive 
answer was given, questions were asked as to 
the medical condition responsible for the 
disabilities. 

Caution must be observed in the interpreta- 
tion of the findings of this survey. It was im- 
possible, for example, to determine the accuracy 
of statements interviewees made as to the medi- 
cal reasons for the disabilities. Also, since only 
one member of the household was interviewed, 
there was no way of knowing for certain the 
actual status of anyone except that member. 
Nevertheless, comparison of the survey findings 
with those of the United States census of 1950 
reveal close agreement on such nonmedical fac- 
tors as the total number of persons in the 
county; the age and sex distributions of the 
population; the proportions of residents in open 
country, rural place, and urban areas; and the 
proportions having various amounts of 
education. 

Estimated relative sampling errors for the 
more important statistics obtained in the health 
studies were as follows: a range of 3.7 to 7.7 
percent for estimates of the numbers of persons 
in different age groups, 5.2 percent for the esti- 
mate of the number hospitalized in the year pre- 
ceding the survey, and 13.2 percent for the esti- 
mate of the number of persons disabled. . 


Prevalence of Disability 

Because of the lack of comparable data on 
disability in other areas, it is difficult to assess 
the situation in Butler County. Nevertheless, 
the number of people disabled, the proportion 
of households affected, and the duration of the 
disabilities found indicate that the problem is 

the 3,103 persons in the sample, of had 
disabilities of the kinds investigated m the sur- 
vov a rate of 15.9 disabled persons pei 1,000 


Figure 1. Age and sex distribution of persons 
having one or more motor disabilities, Butler 
County, Pa. 



i.7. Of the 5f disabled persons, 61.1 percent 
lad more than one disability. In sum, the 
, revalence rate for the disabilities examined in 
his study was 37.6 per 1,000 population. 

The effects of disability, of course, are not con- 
ined to the individual who has it. They m u- 
mce the whole family. Results of tins study 
showed that a substantial proportion of 
households in the county, 5.1 percent, had dis- 
ibled persons among their members. ne 
abled person was found in 5.1 percen o 
households, and 2 or more in 0.3 percen . b 

Another method of measuring disability is by 
its duration. If we sum the number of. j 
each disabled person was ^ able j° 
optimally, we find that at the time > of :thesar 
111 4 man-years per 1,000 population had bee 
E because of disabili* 

•l- 1,000 had beau ■ * \«en V 
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Comparison of the prevalence and distribution of antibodies to Toxo- 
plasma gondii in an urban and a rural population suggests that factors 
responsible for transmission of human toxoplasmosis are common to 
both groups. 


Distribution of Toxoplasma Antibodies 
in Comparable Urban and Rural Groups 

By COLVIN L. GIBSON, Ph.D. 


O NE of the major gaps in our knowledge 
of human toxoplasmosis is the means by 
which man comes into contact with, and be- 
comes infected by, the causative agent, Toxo- 
plasma gondii. Numerous studies in various 
parts of the world have made it clear that serum 
antibodies to T. gondii are widely prevalent in 
humans, suggesting that infection is relatively 
common although frequently inapparent, but 
little information has been published regarding 
the environmental factors which may contrib- 
ute to the spread of this infection. 

A recent study by the author and his col- 
leagues of a rural Negro population near 
Memphis, Tenn., gave a clear picture of the 
distribution of Toxoplasma antibodies in that 
particular group (1). It showed that the 
prevalence of antibodies is about the same in 
both sexes; that the titers fall into a bimodal 
distribution suggestive of a nonspecific reaction 
at the lowest titers; that the chance of finding 


Dr. Gibson is a parasitologist with the Section on 
Epidemiology, Laboratory of Tropical Diseases, Na- 
tional Institute of Allergy and Infectious Diseases, 
Public Health Service. He is currently located at the 
University of Tennessee College of Medicine, Mem- 
phis, 


antibodies increases with age; and that young 
people tend to have higher titers than older 
people. 

That study, however, did not allow us to 
pinpoint any of the f actors that might be work- 
ing to produce such a distribution of titers. 
Nor did it permit us fruitfully to compare that 
population with any other group. The present 
study was therefore undertaken to attack the 
question of environmental factors in the trans- 
mission of toxoplasmosis by comparing the 
antibody status of the rural Negro population 
with that of a comparable urban group. 

Methods 

Figure 1 shows the geographic region in 
which this study was made. The urban sample 
consisted of 027 serums taken at random from 
the students of a large junior-senior high school 
in the city of Memphis. The students, all Ne- 
groes, ranged in age from 11 through IS) years. 
The rural sample consisted of 445 serums from 
persons in the same age group, also Negroes, 
taken at random throughout Fayette County, 
but chiefly from the area south of the Wolf 
River, which is shown shaded on the map. 

Most of the serums from the rural popula- 
tion which we tested in the present study were 
included in the larger rural sample, represent^ 
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Figure 3. Medical conditions contributing to 
motor disabilities, Butler County, Pa. 



for 1T.1 percent of the disabilities. A large 
proportion, 13.2 percent, were attributed to con- 
ditions involving the circulatory system, par- 
ticularly heart disease. Seven percent were 
caused by diseases of the nervous system, and 
the same percentage, by blindness. Diabetes 
was responsible for G.2 percent of the disabili- 
ties, and congenital malformations, for 5.1 
percent. 

Twenty-four different types of medical con- 
ditions were cited as contributing to the motor 
disabilities. These conditions were mentioned 
as contributing to 12S disabilities in 54 disabled 
persons. Thus, a given medical problem in an 
individual caused, on the average, more than 2 
motor disabilities. Four persons mentioned 
heart disease as causing them a total of 10 dif- 
ferent motor disabilities. Arthritis was cited 
by 14 persons as contributing to a total of 26 
disabling afflictions. 

Summary and Conclusions 

As public health scientists increasingly con- 
cern themselves with social well-being in addi- 
tion to physical health, their interests will be 
focused more and more on problems such as 
the problem of disability. Disease in itself is 
a problem, but it is a liability to society mainly 


when it causes a disability of one sort or 
another. ■ When disability is defined as the in- 
ability of the individual to function adequately 
as a member of society, it immediately becomes 
a matter of first concern to public health. 

The study in Butler County, Pa., based on a 
probability sample of 3,403 residents, gives 
some idea of the extent of motor disability. It 
was found that 15.9 persons per 1,000 popula- 
tion were afflicted and that more than 5 percent 
of the households had at least one disabled mem- 
ber. Disability was found more, frequently 
among women than among men and more fre- 
quently among persons over 60 years of age than 
among younger persons. The disabilities of 
highest prevalence were the need for help in 
climbing or descending stairs and the need to 
use a crutch or cane to walk, each with a rate of 
S.2 per 1,000. Hext came being confined to the 
house (7.1), needing help to dress (4.7), requir- 
ing aid in walking (3.5) , having to use a wheel- 
chair (2.1), and being confined to bed (2.1). 
Having to be fed by another person was the 
least prevalent of the disabilities studied. 

Among the medical causes of these disabili- 
ties, arthritis, injuries, and heart disease were 
prominent. Disabilities were typically of long 
duration, with one-tliird of the disabled popula- 
tion functioning less than optimally for from 
10 to 36 years prior to the survey. The rate 
of man-years lost from optimal functioning 
because of disability was 141.4 per 1,000 
population. 

Undoubtedly, these figures underestimate the 
prevalence of disability, for they include only 
the disabled persons present in the households 
at the time of the interview. They do not in- 
clude individuals who are disabled and living 
in institutions. For this and other reasons, 
caution must be exercised in interpreting the 
findings on disability in Butler County. 

The Butler County study constituted an ex- 
ploration of a subject about which we have lit- 
tle quantitative information. Apparently, the 
problem of disability is not negligible. Before 
we can assess it properly, we require better data 
on its magnitude, on the social and physio o c 
ical factors which figure in its etiology, and on 
its costs to society in loss of production power 
and long-term expenditures for medical care. 
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Distribution of serums positive for Toxoplasma antibodies by titer for urban and rural populations in 

Tennessee 



Number 

Number of serums positive J 

Percent of 
serums 

Habitat and age in years 

serums 

tested 

Undi- 

luted 

1:4 

1:16 

1:64 

1:256 

1:1,024 

All 

titers 

positive 
(all titers) 

'Urban 

11 

13 

0 

0 

0 

0 

0 

0 

0 

0 

16 

28 

21 

24 

18 

12 

0. 0 

22. S± 5.0 

21. 7± 3. 7 
20. 8± 4. 1 
20. 7± 3.8 
17. 6± 3. 8 
19. 4± 5.0 
28. 0± 9. 0 

22. 2 ±13. 9 

12 

70 

6 

1 

6 

3 

0 

13 

129 

5 

1 

10 

11 

1 

0 

0 

1 

1 

0 

0 

0 

U __ _j 

101 

4 

1 

s 

6 


15 

116 

8 

2 

7 

6 

0 

16 

102 

4 

0 

7 

5 

1 

17 

62 

3 

3 

2 

2 

2 

18 - 

25 

0 

1 

2 

1 

3 

7 

19 

9 

0 

o 

1 

1 

0 

2 

Total J 

627 

30 

9 

43 

35 

9 

2 

0 

128 
60 j 
68 

20. 4± 1. 0 
20. 1 ± 2 3 
20. 7± 2. 2 

Males 

298 

7 

5 

23 

19 

6 

Females 

329 

23 

4 

20 

16 

3 

2 | 

Rural 

11 

70 

2 

1 

1 

6 

1 

i 

0 

12 

15 

16 
14 

17. 2± 4.5 
24. 2± 5.4 
22. 2± 4. 9 
22. 2± 5.2 
12. 6± 4. 4 
11. 9± 5.0 
17. 9± 6. 1 
24. 2± 7. 5 
0. 0 

12 

62 

3 

3 

3 

4 

2 

13 _ 

72 

6 

0 

2 

3 

4 

1 

14 

63 

3 

2 

5 

2 

1 

1 

0 

0 

15 

57 

2 

0 

4 

1 

0 

7 

18 

42 

i 

0 

1 

1 

2 

5 

17—. 

39 

0 

0 

2 

1 


0 

0 

7 

8 

0 

18 

33 

0 

0 

3 

4 

1 

19. 

7 

0 

0 

0 

0 

0 

Total 

445 

17 

6 

21 

22 

13 

5 

84 

46 

38 

IS. 9± 1. 9 
19. 9± 2. 6 
17. S± 2.6 

Males 

231 

6 

4 

12 

14 

7 

3 

Females 

214 

11 

2 

9 

8 

6 

2 


percent) had undiluted positive titers as con- 
trasted with 23 of the 329 females (7.0 percent) . 

The difference between these rates is highly 
significant statistically ( P — 0.005), but at 
present we cannot offer an explanation for this 
difference. A similar trend can be detected in 
the rural sample, in which 6 out of 231 males 
(2.6 percent) and 11 out of 214 females (5.1 
percent) had undiluted positive serums, but the 
difference here is not statistically significant 

(P = 0.16). 

Both the urban and the rural populations 
showed a distinct bimodal distribution of titers, 
with an unexpectedly large number of serums 
positive at the undiluted level. This distribu- 
tion is illustrated graphically for all ages com- 
bined in figure 3. The large number of undi- 
luted positives is consistent with the hypothesis 
of a nonspecific reaction, but we do not know 
what significance, if any, these low titers have 
in the epidemiology of toxoplasmosis. 

The upper modal titer for the urban popula- 


tion falls at a dilution of 1 : 16, while the upper 
modal titer for the rural group is 1 : 64. This 
shift cannot be related to age, since both groups 
include persons from 11 through 19 years, and 
analysis of the individual age samples does not 
reveal any trend in this direction. To deter- 
mine whether the shift of modal titer actually is 
significant, we tested the data by the chi-square 
method. For this purpose, the positive serums 
were divided into two groups, those positive at 
a dilution of 1 : 16 or lower and those positive 
at a dilution of 1:64 or higher. The proba- 
bility value derived from this calculation is 
slightly more than 0.05, suggesting that the 
shift in modal titer between the urban and the 
rural group may not be significant. 

An entirely different picture is obtained, how- 
ever, when we group together those serums hav- 
ing titers of 1 : 256 or higher as opposed to those 
positive at a dilution of 1 : 64 or lower. With 
this grouping, the probability value is only 
0.009, indicating that the difference between the 
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Figure 1. Location of urban and rural popula- 
tions from which serums were collected. The 
urban sample was composed of Memphis resi- 
dents; the rural sample, of Fayette County 
residents, chiefly those in the area south of the 
Wolf River. 

ing 987 persons of all ages, analyzed in a pre- 
vious report (I) . In order to relate the present 
study of a restricted age group to the overall 
prevalence in rural Fayette County, we show in 
figure 2 the prevalence rates for all ages, as pre- 
viously reported. Rates reported for other parts 
of the world by various investigators are also 
included for purposes of comparison. In gen- 
eral, the antibody prevalence in rural Fayette 
County was greater than the level found in 
England (2) but less than that found in the 
Netherlands (<?), in Germany (4), and in Aus- 
tria (5). In the present report we shall be 
concerned only with the small portion of the 
curve from 11 through 19 years of age. 

All the serums in both our samples were 
tested by the Sabin-Feldman dye test. The 
technique originally described by these investi- 
gators, including inactivation at 56° C. for 30 
minutes, was used (C) . Serums were tested un- 
diluted and at progressive fourfold dilutions 
(1:4, 1:16, 1:64, and so forth) until the end 
point was reached. Frequent comparative tests 
on unknown serums by our laboratory and 
several other research laboratories in the United 
States have always shown good agreement, a 
fact which lends confidence to our results. 

Results 

The results obtained by the dye test for each 
of the sample populations are summarized in 

the table. 


The prevalence of positive serums was 20.1± 
2.3 percent for urban males and 20.7 ±2.2 per- 
cent for urban females. Comparable rates for 
the rural group were 19.9±:2.6 percent for males 
and 17.8±2.6 percent for females. Statistical 
analysis indicated that the slight differences 
in overall prevalence of positive serums between 
males and females in each population were not 
significant. (P values were 0.85 and 0.58 for 
the urban and rural groups, respectively.) 
Even when an analysis was made of each 1-year 
age group, no significant difference between 
the sexes could he detected. The greatest di- 
vergence occurred iu the 11-year-old rural 
group, in which 24.3 percent of 37 males and 9.1 
percent of 33 females were positive. Statistical 
analysis of these data using the formula 

V(px e)/Ni+(pX z)iN 2 

gave a probability value of 0.09, which indi- 
cates that the observed difference between the 
sexes in this group probably is not significant. 
Since wo failed to find a significant difference 
between males and females with respect to the 
prevalence of positive titers, data for the sexes 
were combined in all later calculations unless 
otherwise indicated. 

One possible exception should be noted to the 
conclusion that there is no significant difference 
between males and females with regard to the 
prevalence of positive serums. For serums 
positive at the undiluted level, there was a 
highly suggestive difference between the sexes 
in the urban sample. Only 7 of 298 males (2.3 

Figure 2. Prevalence of Toxoplasma antibodies 
by age, as reported for various parts of the 
world U-5). Figures in parentheses show 
number of serums tested. 
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positive serums; that, although there is a dif- 
ference in the upper modal titer between the 
two groups, it probably is not significant ; that 
the rural group shows an unexplained tendency 
to produce titers of 1 : 256 or higher ; and that 
the prevalence of positive titers is essentially 
similar in the urban and rural populations, 
both when all titers are considered together 
and when only titers of 1 : 16 or higher are 
considered. 

The similarity between the urban and rural 
populations suggests that the factors responsi- 
ble for transmission of human toxoplasmosis 
are common to both environments rather than 
being peculiar to one or the other. 
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Dental Manpower Resources 

The demand for dental care is expected to increase more rapidly 
than the number of practicing dentists and dental hygienists in 11 
western States. 

Of the 95,000 dentists who are expected to be practicing in the United 
States by 1975, about 16,000 will be located in the west. This would 
be an increase of 4,000 over the number practicing in the region during 
1955, but still it would be 5,000 short of the number needed to maintain 
supply at the current level. It will be roughly 20,000 under the num- 
ber required to meet the higher per capita demands for care which are 
expected at the end of the 20-year period. 

Currently, western schools are graduating only 400 dentists annu- 
ally. To meet demand, they must graduate an average of 1,600 a year 
between 1960 and 1975. 

Dental hygienists must also be trained in greater numbers. Addi- 
tional training programs are needed in junior and 4-year colleges. 
The west needs approximately S 00 dental hygiene graduates a year, 
compared with the fewer than 70 now being supplied. 

These requirements are stated in “Dental Manpower Requirements 
in the West,” a survey covering Arizona, California, Colorado, Idaho, 
Montana, Nevada, New Mexico, Oregon, Utah, Washington, and Wy- 
oming. The survey was undertaken at the request of the "Western 
Interstate Commission for Higher Education and was conducted by 
the Division of Dental Resources, Public Health Service, in coopera- 
tion with the American Dental Association and the W. K. Kellogg 
Foundation. 
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Figure 3 Distribution of all serums tested, by 

! * howin 9 bimodality and shift of upper 
modal titer. upper 


ban 
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Conclusions 
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rural 



Negative serums 
Bfcl Positive serums 



two populations is of considerable significance. 
Thus the rural'population shows a strong tend- 
ency to produce high titers, but we do not know 
what the significance or cause of this tendency 
may he. 

For both sexes and all ages combined, 20.4 ± 
1.6 percent of the 627 serums tested from the 
urban group were positive (all titers), as com- 
pared with 18.0 dfc 1.9 percent of the 4-15 serums 
from the rural group. Somewhat lower rates 
are obtained when only titers of 1 : 16 or higher 
are considered positive, on the assumption that 
the lower titers may represent nonspecific reac- 
tions in accordance with the bimodal distribu- 


The examination of serums from comparable 
1 ban and rural Negro populations in Tennes- 
^ has slunm that the two groups are esseu- 
t a n 3 the same with respect to the prevalence 
and titer distribution of antitoxoplasmic anti- 
bodies. If we accept the presence of these anti- 
bofties as an indication of previous infection 
1 11 7 ‘ 9°ndii % then we must conclude that, at 
ieast insofar as the populations which we stud- 
met are concerned, persons living in urban or 
nival environments have an equal chance of 
becoming infected with this parasite. (For a 
discussion of the specificity of these antibodies, 
see reference 1.) From the epidemiological 
standpoint, this means that for an explanation 
of the transmission of this infection we prob- 
ably must look not to factors associated pri- 
marily with one environment or the other but 
l'ather to factors common to both. Elucidation 
of these factors should be the goal of future 
research in this field. 


Summary 


With the Sabin-Feldman dye test, 627 
serums from an urban Negro population and 
445 serums from a comparable rural population 
were tested for antitoxoplasmic antibodies. 
All persons tested were 11 to 19 years old. 

Analysis of the results with respect to the 
prevalence and distribution of titers showed 
that there is no difference between the sexes at 
any age; that the titers have a bimodal dis- 
tribution in both the urban and rural groups, 
with an abnormally large number of undiluted 
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Available methods for isolating, identifying, and tracing to their 
sources of origin the organic chemicals polluting our water supply are 
reviewed. 


Organic Contaminants Affecting 
the Quality of Water 

By F. M. MIDDLETON, B.S., M.P.H., and A. A. ROSEN, Ph.D. 


T ODAY’S vast chemical industry and par- 
ticularly its giant offspring, the produc- 
tion of synthetic organic chemicals, have 
introduced new problems to scientists engaged 
in providing and protecting the Nation ’s supply 
of pure water. By one route or another, these 
chemicals or the waste products resulting from 
their manufacture enter the natural environ- 
ment and affect the water adversely not only for 
the householder but even for further industrial 
use. Many of the products, particularly the 
synthetics, were unheard of a few years ago. 
Recent and estimated production rates of sev- 
eral of these chemicals are shown in table 1 
( 1 , 2 ). 

Industrial contamination of water, while im- 
portant, is not the only factor to consider in 
the complex organic pollution situation. Do- 
mestic sewage, natural run-off, and materials 
derived from the life cycle of aquatic plants 
and animals contribute substantial quantities 
of organic materials to streams. Increased sup- 
plies of phosphorus and nitrogen from sewage 


Mr. Middleton is senior scientist in charge of the 
Organic Contaminants Unit, Chemistry and Physics, 
of the Robert A. Taft Sanitary Engineering Center , 
Public Health Service, Cincinnati, Ohio. Dr. Rosen 
is organic chemist in the same unit. 


and other sources may stimulate extensive 
growth of algae or other aquatic life. Artificial 
water impoundments also may promote the 
growth of objectionable organisms. ' 

The complexities of disposal of wastes from 
the production of organic chemicals have been 
described by Hess and Camey (3). The resi- 
dues from large diversified manufacturing 
processes may contain thousands of complex 
compounds including byproducts, process aids, 
unreacted raw materials, and the manufactured 
product itself. The volume of these wastes may 
be as large as that of the main product. Effec- 
tive treatment methods for many of these com- 
plex materials remain to be developed. Even 
when practical and economical treatment has 
been devised, complete elimination may be im- 
possible. 

Effects on Water Supplies 

The effects of the diverse mixtures of organic 
materials on each other, on water’, and on the 
consumer of drinking water are only beginning 
to be appraised. Among those known are the 
production of taste and odor in water and in- 
terference with treatment of water for indus- 
trial and domestic use. Costly ion exchangers 
deteriorate under the attack of organic chemi- 
cals in water (Jf). Acids are suspected. Poly- 
nuclear hydrocarbons possessing carcinogenic 
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These paragraphs, based on overseas reports from 
public health personnel with missions and field par- 
ties of the International Cooperation Administration , 
give a glimpse into health work abroad. The original 
material appears in an administrative publication 
distributed by the Public Health Division of the ICA. 

First Movie 

An Arabic language moving picture on sanitation 
shown for the first time in a Jordan village attracted 
an audience exclusively of men and b ays. In Jordan 
villages it is not the custom for women to appear at 
public gatherings in male company. Rather than 
give up the time needed for a duplicate showing for 
the women, a sanitarian persuaded the villagers to 
separate the women and girls from the men and boys 
by an open aisle. This device permitted the women 
and girls to see their first movie; it was in fact the 
first movie for anyone in the village. 

— ARTHUR L. DoPMEYER, acting chief. Cooperative 

Department for Health and Sanitation, United 

States Operations Mission, Jordan. 

Latrines for Pilgrims 

Yumbel (population 5,000), seat of the shrine of 
San Sebastian in Chile, receives as many as 50,000 
pilgrims on the peak day of the festival and 80,000 
during the week. They arrive on foot, horseback, in 
oxcarts, autos, trucks, special trains, and even in 
boxcars. For the first time in the history of the 
festival, health officials provided latrines for the 
visitors: '15 prefabricated structures placed in 
groups around the plaza and walled off to facilitate 
traffic control and cleaning several times a day. A 
fee of 5 pesos was charged, if user was able to 


pay. Although free service was not denied, 50,000 
pesos were collected. The church will pay for the 
installation cost (280,000 pesos) with funds col- 
lected from the pilgrims. It is planned to install 15 
more latrines at other points next year. A 10,000 
filer tank, a deep well, and chiorinator were installed 
to supplement the town’s usual water supply. The 
visitors were impressed with the latrines and in- 
quired about means of obtaining them for installa- 
tion elsewhere. 

—Philip L. Riley, acting chief. Division of Health 
and Sanitation, U nited States Operations Mission, 
Chile. 


Population Gain 

For the first time in the recorded history of Orchid 
Island, 50 miles off the southeast coast of Taiwan, 
there seems to be a gain in population as a conse- 
quence of DDT spraying for malaria control. Only 
1 out of 12 on the island is over 45 years old. The 
island has no roads, no footpaths more than 18 
inches wide. There isn’t a wheel to be seen. The 
children fish. The women grow taros. The older 
men watch the children. The men wear only a 
closely tailored fig leaf. The women seem to cover 
themselves where they happen to be cold. 

— James P. Ward, M.D., M.P.H., chief public health 

officer, International Cooperation Administration 

Mutual Security Mission to Taiwan. 

Hard Going 

Heavy floods, deep mud, and washed out bridges 
forced two physicians to abandon their jeep en route 
to the Okinawan Colony on the Rio Palmetillas in 
Bolivia. They crossed two swollen rivers and 5 
kilometers of mud on foot to visit the colonists who 
were preparing to receive about 160 Okinawan im- 
migrants. The colony kindly supplied horses for 
the return trip. At that point, the physical condi- 
tion of the villagers was better than that of the 
doctors. 

—George Adams, M.D., M.P.H., chief, Health and 
Sanitation Division, United States Operations 
Mission, Bolivia. 
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Figure 1. Bank of carbon filters used for collecting small concentrations of organic materials fro m N ' 
water. Several thousand gallons of wafer are passed through these filters which adsorb or- 
ganic contaminants from the water. The recovered materials are then analyzed for chemical 
content. 


Table 2 lists the concentrations of organic ma- 
terials recovered by chloroform extraction of 
the carbon. These materials are frequently 
sticky, brown semisolids having strong dis- 
agreeable odors resembling paint or varnish. 
Some of the samples show distinct oil layers. 


It is significant that the organic materials sur- ' 
vive standard water treatment processes and ‘ 
in many instances appear in the finished water 
in concentrations equal to those found in the,, 
raw water. 

Little information is gained from the com-' 


Table 2. Recovery of organic materials from various waters by the carbon filter method 


Recovery of organic 

Num- materials (parts per 

ber of billion) 

Location sam- Water source Sample source Type of pollution 

pies 

Maxi- Mini- Aver- 
mum mum age 


Cincinnati, Ohio 38 Ohio River Finished water... Sewage and indus- 630 79 220 

trial waste. 

Nitro, W. Va 14 Kanawha River.. Raw water Chemical waste 3,060 170 930 

Columbus, Ohio 3 Scioto River do - None 82 38 62 

Piketon, Ohio 2 do .do Sewage and indus- 606 587 597‘ 

trial waste. 

Wyandotte, Mich.. 4 Detroit River Finished water — Industrial waste and 336 38 203 

sewage. 

Saginaw, Mich 1 Lake Huron do None 25 
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Table 1. Recent and esfimafed production of 
certain synthetic organic chemicals, in mil- 
lions of pounds 


Year 

Deter- 

gents 

Plas- 

tics 

DDT 

. 

Organic agricultural 
chemicals 

Benzene 

hexa- 

chloridc 

Toxaphene, 
chlordane, 
aldrin, and 
dicldrin 

1017. 



500 

105 

125 

155 

200 

8 

75 

100 

170 

200 

225 


1050 

1052 

1,000 

2, 280 

•10 

115 

1055 

1000 

1075 

2, 000 
2, 500 
•1, 000 

:i, 500 
•4, S00 
0, 000 


characteristics were detected by Wedgewood 
(d, ff)in waste effluents of domestic and indus- 
trial origin. An extensive review of the litera- 
ture on the toxicity of materials known to be 
discharged into water has been initiated (7). 

Taste and odor in drinking water, the most 
obvious contaminating etfect of organic chemi- 
cals, is a widespread problem of considerable 
significance and causes more consumer distress 
than any other factor in water plant operation. 
In a 5-year period (194S-52) chemical costs for 
the control of tastes and odors at the South 
District Filtration Plant in Chicago (S) 
amounted to $402,000, equivalent to 21.7 percent 
of the total chemical cost. More than 1,000 
water plants in the United States use active 
carbon for the control of taste and odor. While 
carbon treatment and other methods for con- 
trolling these objectionable conditions have 
been developed, difficulties are frequently such 
that the required treatment cannot be provided. 

An indirect effect on health arises when un- 
palatable water causes the consumer to seek 
other drinking water sources — even bacterially 
contaminated ones. 


Isolation and Identification 

The organic chemicals occurring in water are 
usually present in very low concentrations, but 
a few parts per billion (p.p.b.) of contaminants 
may produce significant taste and odor. One 
part per billion is equivalent to a teaspoonful 
of material in 1 million gallons of water. 

The low concentrations, complexities, and 


varieties of organic pollution in water make 
the recovery and identification of these sub- 
stances difficult. Specific methods, with few 
exceptions, for the analysis of the multitude of 
organic chemicals in water are lacking. 
Furthermore, ordinary analytical techniques 
are usually inapplicable to the extremely low 
concentrations which must be studied. Some 
means of concentrating the matei'ials for analy- 
sis is necessary. Methods for concentrating, 
isolating, and identifying these materials have 
been under study by the Public Health Service 
at the Robert A. Taft Sanitary Engineering 
Center. Exploiting the unique adsorptive 
properties of active carbon, a filter has been 
developed which adsorbs most organic material 
from water. After water or wastes in quanti- 
ties from 100 to several thousand gallons pass 
through the filter, the carbon is dried and the 
organic materials are extracted with chloroform 
or other organic solvent in a Soxlilet extractor. 

The organic substances recovered from the 
carbon differ with the type of solvent used for 
the extraction. Chloroform, the solvent used in 
most studies, has been found to recover those 
substances principally responsible for undesir- 
able taste and odor in water. Alcohol will re- 
move a quantity of material equal to or greater 
than the amount recovered by the chloroform 
even after preliminary extraction by chloro- 
form. These highly water-soluble materials 
recovered by alcohol appear to have relatively 
little significance as taste and odor factors. 
Most materials investigated for their taste and 
odor effects are adsorbed quantitatively by car- 
bon, but desorption by chloroform is only 65 to 
SO percent complete. Following extraction, the 
solvent is removed by distillation, and the resi- 
due is subjected to further analysis. Liquid- 
liquid extraction methods also have been util- 
ized for concentration of materials from some 
effluents. 

Details of the use of the carbon filter (fig- 1 
and certain applications, particularly to taste 
and odor studies, have been described (0, 10) . 


■ and Finished Water Studies 

aw and finished waters have been sampled 
neans of the carbon filter in severa loca- 
s and under various conditions of pollution. 
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Table 3. Chemical groups separated from carbon filter extracts of water samples taken from seven 

sources 


Source, location, and type of water sample 


Chemical group 

: 

Scioto 
River, 
Columbus, 
Ohio (tap) j 

j 

Scioto 
River, 
Piketon, 
Ohio (raw) 

Ohio River, 
Cincinnati, 1 
Ohio (tap) 

Lake St. 
Clair, 
Mount 
Clemens, 
Mich, 
(raw) 

Lake 

Michigan, 
Waukegan, 
111. (raw) 

Big Sandy 
River, Cat- 
lettsburg, 
Ky. (raw) 

Activated 
sludge sew- • 
age treat- 
ment plant, 
Richmond, 
Ind. 

(effluent) 

Ether insoluble 



6. 2 

■ - 




Water soluble 


16. 2 

24. 3 


15. 4 

8. 6 


Amine 

5. 5 

2 4 

3. 2 

1. 6 

4. 3 

2. 4 

8. 6 

Weak acid __ 

12 1 

6 2 

16 7 


20. 4 

14.0 


Strong acid 

12, 1 

11. 3 

14. 0 


7. 9 

13. 4 

21. 8 

Neutral __ 

70. 5 

i 

69. 9 

37. 2 

66. 0 

. 

53. 0 

62.0 

39.4 


water in an area well known for the manufac- 
ture of petrochemicals. Acrylonitrile was in- 
dicated to be a component by infrared tests. 
While the toxicity of these organic cyanogen 
compounds is not great compared to the alkali 
cyanides, their presence in drinking water 
merits further study. Alcohols, aldehydes, 


ketones, acids, and esters have been found in 
various waters. Some of these appear to be of 
industrial origin while others may be naturally 
produced. 

insecticides 

Concentrations of DDT in the range of 1 to o 
p.p.b. were found in the drinking water of sev- 


Figure 2. The similarity of these infrared spectrums indicate that foam material from the raw water 
at Wheeling, W. Va., contained large amounts of anionic synthetic detergents. 
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plex residue without further chemical separa- 
tion- Utilizing solubility differences, the ma- 
terials are separated iuto the broad groups of 
water-solubles, acids, bases, neutrals, and phe- 
nolic materials. The distribution by groups of 
the chemicals recovered from various waters is 
shown iu table 3. 

The neutral materials, whether the pol- 
lutants are of industrial or natural origin, gen- 
erally constitute the most abundant group. 
Since neutral substances are less reactive than 
other classes of compounds, they can bo ex- 
pected to resist biological and chemical attack 
to a greater degree. However, even hydrocar- 
bons that are quite stable chemically may 
be attacked biologically. Neutral compounds 
which may occur in water are aliphatic and aro- 
matic hydrocarbons and their halogen deriva- 
tives, alcohols, aldehydes, ketones, ethers, esters, 
nitro compounds, amides, nitriles, sulfides, and 
many others. The neutral substances are fre- 
quently sources of intense odor which can be 
detected when only a few parts per billion are 
present. 

Hydrocarbons and Related Materials 

Aliphatic and aromatic hydrocarbons have 
been consistently isolated from drinking waters 
obtained from sources in the vicinity of petro- 
leum refinery waste outfalls. These materials 
survive water treatment processes in concentra- 
tions sufficient to cause serious impacts on taste 
and odor. Associated with these materials are 
sulfur compounds, probably cyclic sulfides, also 
responsible for odor in water. A study of taste 
and odor components in refinery effluents and a 
method for identifying petroleum wastes in sur- 
face waters have been published (11, 12). 

As much as 1 p.p.m. of organic material was 
recovered in the drinking water of a city located 
10 miles below an area containing a concentra- 
tion of chemical industries. Materials found 
include substituted benzene compounds, kero- 
seue, polycyclic hydrocarbons, and phenyl ethei . 
Intense odor was a pronounced characteristic of 
the recovered materials. The phenyl ether re- 
covered was detectable by odor tests at a con- 
centration of 5 p-p-b. ; the pure laboratory 
reagent at 13 p.p.b. 

Phenolic compounds have long been recog- 


nized as being detrimental to water quality, par- 
ticularly from the standpoint of taste and odor. 
These compounds are associated with waste 
products from coke plants, oil refineries, and 
other industries. The taste and odor intensity 
of many phenolic substances is increased several 
hundredfold when reacted with the low concen- 
trations of chlorine ordinarily used at the water 
treatment plant. A 1 p.p.b. concentration of 
the chlorinated materials may be detectable by 
taste and odor. However, phenolic pollution is 
more amenable to control at the water plant 
than other types of pollution. 

Petrochemical wastes .have presented prob- 
lems recently. No standard definition of the 
term ‘‘petrochemical” is available but the book 
“Petroleum Processing” suggests: 

PETROCHEMICAL, n . : A chemical compound or ele- 
ment recovered from petroleum or natural gas or 
derived in whole or part from petroleum or natural 
gas hydrocarbons, and intended for chemical markets. 

Included in this group are such familiar 
chemicals as alcohols, benzene, ammonia, car- 
bon black, acetone, aniline, styrene, and sulfur. 
Wastes from the manufacture of these mate- 
rials are complex and higlily odorous. Where 
wastes are discarded into streams without ade- 
quate treatment, outbreaks of intense taste and 
odor have occurred. On one occasion, under 
winter conditions, the taste and odor were re- 
ported to have traveled 1,000 miles. The waste 
materials responsible were recovered from 
drinking water 400 miles from the point of dis- 
charge and were partially identified. 

The development of the petrochemical indus- 
try lias come about almost entirely since 1040. 
It is estimated that, at present, there are over 
300 petrochemical plants (13) in operation in 
this country. In 1954, this industry produced 
27 billion pounds of petrochemicals comprising 
approximately 25 percent of the total chemical 
production. 

The rate of expansion of petrochemical pro- 
duction indicates that in 1965 this industry nil! 
be the source of half the chemicals produced 
in the United States. The extensive uses of 
petrochemicals derived from crude oil am 
natural gas cracking are summarized in t ie 

inset (p. 1130). ... 

Nitriles have been isolated from drinking 
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Figure 3. Picture of frothing conditions of sewage plant at Benton Harbor, Mich. The exact causes 
of this foaming condition are not known but synthetic detergents have been implicated. An- 
alysis has shown large quantities of detergents in the foam. > 


such materials as DDT in water may not be 
significant from the standpoint of human physi- 
ological effects, concentrations below 1 p.p.m. 
of chlorinated insecticides are toxic to fish (16 ) ; 
toxaphene (17) has been reported to be lethal to 
fish in 10 days at less than 6 p.p.b. concentration. 

Synthetic Detergents 

Synthetic detergents as potential water pol- 
luting materials are receiving much more atten- 
tion since the occurrence of excessive foaming 
at water plants in Kansas and West Virginia 
(IS, ID). These materials are unique in that 
virtually all of the pioduct ends up as waste. 
A review of the detergent problem has been 
published (20). Foam materials from Wheel- 
ing, W. Ya., were identified by means of in- 
frared spectrums as originating from synthetic 
detergents of the alkylarylsulfonate type 
(anionic). (Appioximately 80 percent of all 
detergent produced is of this type.) The strik- 
ing lesemblance of the infrared spectrums of 
the pure material and materials recovered 
from the foam (fig. 2) leaves no doubt as to the 
presence of surfactant in the foam. Tastes, 
odors, and interference with water treatment 


have been ascribed to the presence of these ma- 
terials in concentrations of a few parts per mil- 
lion. This concentration does not normally oc- 
cur in water. These substances are resistant to 
biological forces of purification in the stream 
and will survive usual water treatment processes 
although they are readily adsorbed by active 
carbon. Small concentrations have been iso- 
lated from tap water, and the materials un- 
doubtedly constitute a portion of our daily 
organic intake with drinking water. 

Sewage treatment plants have experienced 
troublesome foam problems. Foaming may be 
due to causes other than detergents, but in a 
number of instances high concentrations of 
anionic materials have been present in the foam 
materials. Samples of the foam from the Ben- 
ton Harbor, Mich., plant (fig. 3) were shown by 
infrared methods to be high in determent 
materials. A report (21) has described the dif- 
ficulties of the frothing at this plant. 

Natural Materials 

Products of natural origin in water are fre- 
quently responsible for taste and odor difficul- 
ties. In addition, kills of wild and domestic 
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oral cities using rivers us sources of supply. 
The insecticide could not be recovered ufc all 
times but persisted for a G-month peri o<2 in one 
location. The major source of the DDT was 
presumed to be spray operations. 

'I lira ugh the widespread agricultural use of 


DDT, exposure resulting from various sources 
(14, Jo), particularly food, is much higher than 
the exposure that could result from ingesting 
drinking water containing a 5 p.p.b. concentra- 
tion, the estimated maximum level found in the 
waters examined. Although- present levels of 


Basic Petrochemicals and End Products 

CRACKING 

OXIDATION 

OTHER CHEMICAL TREATMENT 

of crude oil and natural gas 


give 


methane ethane propane butane ethylene acetylene 
butadiene naphtha butylene propylene cyclopentadiene 
isoprene isobutylene benzene cyclohexane 


which 


are 


used 


to 


malte 


synthetic fibers 
acetates acrylics 
nylons vinyls 


polyesters 


synthetic rubbers 

butyl GRS types neoprene 
nitrile polyurethane types 

plastics, resins 

alkyds epoxys phenolics polyesters 
polyethylene styrenes vinyls 

automotive chemicals 

antifreezes hydraulic fluids oil additives 
tetraethyl lead fluid other gasoline additives 


also these other important end products 

alcohols detergents drugs explosives 
miscellaneous solvents nitrogen fertilizers 
plasticizers protective coatings 


glycerin 
pesticides 

refrigerants rochet fuels 


ketones 


S(aBCl: The Cte — « * Ed - S, °" u '°' ,urin * ChCml " M, ° C " ,nC ' 
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technical publications 


The Dentist in the U. S. 

Public Health Service 

PHS Publication A’o. (1 5. 20 pages; 
illustrated. 15 cents. 

Opportunities for dental officers 
in the commissioned corps of the 
Public Health Service are shown in 
this booklet. It outlines the admis- 
sion requirements for the Regular 
and Reserve Corps and describes the 
integration of dental research, clin- 
ical dental practice, and dental pub- 
lic health within the Service. 

Basic, clinical, and applied re- 
search are conducted, respectively, 
at the National Institute of Dental 
Research, the Clinical Center of the 
National Institutes of Health, and 
the Division of Dental Resources. 

Dentists are assigned to treat 
merchant seamen, Coast Guardsmen, 
Indians, and other eligible groups at 
Service hospitals and outpatient 
clinics. 

Preventive measures which can be 
widely applied are the responsibility 
of the Division of Dental Public 
Health. Here dental officers develop 


or improve methods of preventing or 
controlling dental diseases. They 
may also be assigned to provide con- 
sultation and assistance to States 
and communities endeavoring to 
improve dental health. 

Clinical Memoranda 
on Economic Poisons 

PUS publication ( unnumbered ). 
1056. 7 S pages. Multilithed. 

Tlie Technical Development Lab- 
oratories of the Communicable Dis- 
ease Center lias issued its annual 
revision of the material on economic 
poisons (see Public Health Reports, 
September 1955, p. S36). 

The book is divided into five sec- 
tions: organic phosphorus insecti- 
cides, chlorinated hydrocarbon in- 
secticides, solvents, rodenticides, and 
miscellaneous compounds. 

Each section gives general infor- 
mation applicable to the group of 
compounds under consideration, and 


each memorandum gives informa- 
tion on the identity, formulations, 
and uses of a poison. Toxicology 
of the poison with specific reference 
to human eases, its dangerous dose 
to man, laboratory findings, and 
treatment are discussed. 

Appendixes A-E give instructions 
for collecting and shipping of sam- 
ples for the analysis of pesticides or 
determination of their physiological 
effects. 

Copies are available from the Com- 
municable Disease Center, Public 
Health Service, Atlanta, Ga. 


This section carries announcements of 
ail new Public Health Service publica- 
tions and of selected new publications on 
health topics prepared by other Federal 
Government agencies. 

Publications for which prices are quoted 
are for sale by the Superintendent of Docu- 
ments, U. S. Government Printing Office, 
Washington 25, D, C. Orders should be 
accompanied by cash, check, or money 
order and should fully identify the publi- 
cation. Public Health Service publications 
which do not carry price quotations, as 
well as single sample copies of those for 
which prices are shown, can be obtained 
without charge from ihe Public Inquiries 
Branch, Public Heolth Service, Washington 
25, D. C. 

The Public Heallh Service does not sup- 
ply publications issued by other agencies. 
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animals have been associated with blooms of 
certain toxic algae. Odors of these materials 
are often described as musty, earthy, pigpen,* 
geranium, ^fishy, and cucumber. Many of these 
odors have been associated with algae. Silvey 
(23. 33) has proposed that actiiiomycetes are re- 
sponsible for musty and other odors in various 
waters, particularly in the southwest. The 
chemicals elaborated by the organisms have not 
been identified. A musty component 1ms been 
recovered from numerous waters in the Cincin- 
nati laboratory by extended purification follow- 
ing steam distillation of the neutral materials. 
This material constitutes a very small per- 
centage of the total extract but possesses an ex- 
tremely intense odor. 

Waters from various surface sources have 
contained substantial quantities of carbonyl 
compounds. Such materials as organic acids, 
ketones, and aldehydes may result from natural 
decay, oxidation, and life and death processes of 
plants and other aquatic life. Organic acids 
may also represent an intermediate step in the 
oxidation of industrial materials, including hy- 
drocarbons. Hence identification of these 
materials does not reveal their origin. 

Much remains to be learned of all the effects 
natural products have on the pollution of our 
water resources. One objective of studies in 
progress at the Robert A. Taft Sanitary Engi- 
neering Center is the determination of the role 
of algae as sources of taste and odor. Further 
chemical studies are being pursued in areas ex- 
periencing difficulties in taste and odor where 
nouiiulustrially polluted waters serve as a 
source of supply. 

Summary 

Water quality is seriously affected by con- 
tamination from organic materials. Both 
drinking water and industrial supplies are 
impaired. Apart from the nuisance and de- 
privation caused by effects on drinking water, 
it is conceivable that physiological effects may 
result from high concentrations of these mate- 
rials in public water supplies. At what con- 
centration materials such as those isolated from 
drinking water constitute a hazard is not 
known. Many of the organic materials in wa- 
ter have not yet been isolated or identified. 


Methods for studying these materials have 
been indicated and some of the results outlined. 
In view of the increased industrialization, in- 
creased water use, and the present lack of 
knowledge of natural pollutants, the total 
effects of organic chemicals on water quality 
and means for the control of the materials de- 
mand increased attention. 


REFERENCES 


{!) V. S. President’s Materials Policy Commission: 
Resources for freedom. Vol. 4. The promise 
of technology. Washington, D. C., U. S. Gov- 
ernment Printing Office, 1002, pp. lOS-199. 

(2) Agricultural chemicals. Chem. & Engin. News 
SO: SOTS (1952). 

<d) lie ss, It. W., anil Carney, 0. J. : Organic chem- 
icals manufacture. Indu.it. & Engin. Chem. 43: 
494 (1052). 


(}) Skoid, R. V,, anil Wilkes, J. F. : Monobed opera- 
tion with a problem water. Indust. & Engin. 
Chem. 47: 90 (1055). 

(o') Wedgewooil, P. : Notes on humus. J. & Proc., 
Institute of Sewage Purification. Part 1, 
pp. 20-31, February 1952. 

(6) Wedgewooil, P., anil Cooper, R. L. : The detec- 

tion and determination of traces of polynuclear 
hydrocarbons in industrial effluents anil 
sewage. Analyst 7S : 170 (1953). 

(7) Cleary, E. J. : Determining risks of toxic sub- 

stances in water. Sewage & Indust. Wastes 26 : 


203 (1954). 


(S) Baylls, J. It., and Vaughn, J. C.: Pollution loads 
and their effect on plant operation. Pure 
Water [Chicago Bureau of Water, Department 
of Water anil Sewers) 5: No. 3 (1953). Re- 
printed in Taste and Odor Journal 19: 1-8, 
August 1953 and in Municipal Utilities 91: 


2S-30 ff., August 1953. 

(9) Brnus, H., Middleton, F. M., and Walton, G.: 
Organic chemical compounds in raw anil fil- 
tered surface waters. Analyt. Chem. 23 . 
1160 (1951). 


JO) Middleton, F. M., Braus, H., and Ruclilioft. C. C. 
Fundamental studies of taste and odor In water 
supplies. J. Am. Water Works A. 44 : 53S 
(1952). 

11) Rucblioft, C. C., Middleton, F. M„ Braus, H., and 
Rosen A. A : Taste and odor producing com- 
ponents in refinery gravity oil separator efflu- 
T.wi„r.»- wnoih P.hpni. 46: 2S4 (!9o4). 




(12) Rosen. A. A., and Middleton, F.M.: Identification 

of petroleum refinery wastes in surface waters. 
Analyt. Chem. 27: 790 (1955). 

(13) The longer look. Engin. News Record 153:12.04 

(1954). 


1132 


public Health Reports 



million men with a history of tobacco use, SI 
million hacl smoked cigarettes regularly at some 
time during their lives. The corresponding 
numbers of lifetime male cigar and pipe 
smokers were 4.8 and 7.9 million, respectively. 
The numbers of current regular male smokers 
were as follows: cigarettes, 2G million; cigars, 
2.S million; pipes, 3.9 million. Of the 18 mil- 
lion women who reported some use of tobacco, 
15 million had at one time or another been 
regular cigarette smokers. Thirteen million 
were regular smokers at the time of the survey. 
All of these estimates have been adjusted to 
take account of persons in the sample for whom 
no smoking histories were obtained. 

Cigarettes are the major form of tobacco 
used. Trade sources estimate the number of 
cigarette smokers at about GO million, and this 
figure probably includes “discontinued” smok- 
ers. If one adj usts the survey results to include 
occasional smokers, persons in military service 
and in institutions, and smokers presently under 
18 years of age, the maximum resulting estimate 
of cigarette users to he derived from the survey 
is about 55 million. Some of this discrepancy 
between the survey estimate and that of trade 
sources may be traced to different estimates of 
the proportion of women smokers. 

The profiles of age and sex differentials in 
tobacco use resulting from comparisons based 
on current practices or lifetime history of use 
are very similar, particularly for cigarettes. 
The highest percentage of current regular cig- 
arette smokers appears at 25-34 years of age 
among both males and females and tapers off 
in successively older groups. The sex differen- 
tials in the proportion of smokers (or non- 
smokers) is greatest at ages over 65. Among 
men over 65 years of age, pipe smoking rivals 
cigarette smoking in popularity. The differen- 
tial in favor of cigarettes widens at the younger 
ages. Moreover, in the younger cohorts there 
seems to be a shift to “pure” cigarette smoking, 
accompanied by a lessened tendency to take up 
cigars or pipe exclusively. 

A shift to an earlier age for starting to smoke 
is observed for younger persons. This has ac- 
companied the rising proportion of regular 
smokers in these younger age groups. The 
-smoking habit characteristics of a cohort be- 
come evident by a rather early age, around 


age IS to 20 for men and at a slightly older 
age for women. Much of the decline in the 
number of cigar and pipe smokers may be 
traced to a failure of these forms of smoking 
to attract converts at an early age among 
persons born since 1900. 

Aside from differences associated with age 
and sex, urban-rural residence is the population 
characteristic which differentiates smoking hab- 
its most sharply. Rural nonfarm persons 
closely resemble urban dwellers in smoking hab- 
its, and the sharp demarcation appeal’s between 
the rural nonfarm and rural farm populations. 
The farm and nonfarm populations acquire the 
smoking habit at virtually the same age as the 
urban population. Among men, the urban- 
rural differences are emphasized when com- 
parison is restricted to cigarette smokers using 
more than one pack of cigarettes daily. Ciga- 
rette smoking has been increasingly accepted 
by urban women born after 1890. Sizable ac- 
ceptanee among farm women was delayed al- 
most one generation, to women born after 1920. 

Practically no differences in smoking patterns 
according to size of urban community were 
noted. This finding is at variance with earlier 
surveys and suggests that the events of the past 
20 years have disposed of community size as an 
important determinant in shaping smoking 
habits. 

For men, there is little variation in the dis- 
tribution of smoking patterns in the four major 
regions of the country (Northeast, North Cen- 
tral, South, and West). The proportion of 
female nonsmokers is lower in the northeastern 
and western regions than elsewhere. A higher 
proportion of heavy cigarette smokers was 
noted among northeastern males and the ex- 
cess cannot be accounted for solely by greater 
urbanization of that area. 

The differences between whites and nonwhites 
with respect to the proportions of nonsmokers 
and of all regular cigarette smokers are trivial. 
However, the proportion of white male ciga- 
rette smokers who use more than one pack of 
cigarettes daily is almost double the proportion 
among the nonwhite males. A similar excess 
occurs among white females. Urban-rural gra- 
dients provide another distinction. Among 
white males, the rural nonfarm data on tobacco 
use resemble those for the urban population. 
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A Survey of Tobacco Smoking Patterns 
in the United States 


As a supplement to the United States Bureau 
of the Census Current Population Survey for 
February 1955, smoking histories were collected 
from approximately 40,000 men and women IS 
years of age and over. Persons in the survey 
were a representative cross section of the popu- 
lation of the United States. The questionnaire 
regarding smoking history was similar to that 
used by the American Cancer Society and the 
National Cancer Institute in their forward 
studies on the association of smoking and lung 
cancer. The questions covered the use of ciga- 
rettes, cigars, and pipe tobacco, attempted to 
distinguish between occasional and regular 
smokers, and included items on age at which 
smoking was started and the maximum con- 
sumption rate ever attained. The census in- 
formation on age, sex, residence, race, and other 
population characteristics was made available 
for analysis. 

The survey objective was to classify the popu- 
lation by broad smoking categories, and no 
attempt was made to validate verbal statements 
on rate of use by diaries or other records of 
consumption or purchases. Current cigarette 
consumption as estimated from the survey data 
was checked against the national aggregate con- 
sumption determined from tax data, which indi- 
cated that the survey underestimated cigarette 
consumption by approximately 15 percent. 
Considering the different intent for which the 
questions on smoking were designed, the corre- 
spondence between the survey and tax estimate 
seems good. 

Of the 49. G million men and 55.1 million 
women 18 years of age and over in the civilian 
population outside institutions, 11 million men 
(23 percent) and 37 million women (67 per- 


cent) are reported to be nonsmokers, that is, 
they had never smoked tobacco occasionally or 
regularly in any form. Of the remaining 38 



No. 45 

The accompanying summary covers the 
principal findings presented in Public Health 
Monograph No. 45, published concurrently 
with this issue of Public Health Reports. Mr. 
Haenszel and Dr. Shimkin are with the Na- 
tional Cancer Institute, National Institutes of 
Health, Public Health Service, Befhesda, 
Md., and Mr. Miller is with the U. S. Bureau 
of the Census. 

Readers wishing the data in full may pur- 
chase copies of the monograph from the 
Superintendent of Documents, Government 
Printing Office, Washington 25, D. C. A 
limited number of free copies are available to 
official agencies and others directly concerned 
on specific request to the Public Inquiries 
Branch of the Public Health Service. Copies 
will be found also in the libraries of profes- 
sional schools and of the major universities 
and in selected public libraries. 

Haenszel, William, Shimkin, Michael B., 
and Miller, Herman P-: Tobacco smoking 
patterns in the United States. Public Health 
Monograph No. 45 (Public Health Serv.ce 
Publication No. 463). 1 1 1 P°? es - J , lus ‘ 
trated. U. S. Government Printing Uthce, 
Washington, D. C., 1956. I 
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The Nationwide Fight Against Blindness 

By FRANKLIN M. FOOTE, M.D., Dr.P.H. 


T O ATTEMPT to envisage the estimate of 
334,000 blind persons in the United States, 
imagine a city as big as Miami, Fla., or Omaha, 
Nebr. — a city in which every man, woman, and 
child is blind. It is further estimated that 
more than 27,000 persons lose their sight each 
year and that, unless our preventive efforts 
can be made more effective, three-fourths 
of a million persons now living will become 
blind before they die. The cost of caring for 
the blind — education, braille and talking books, 
seeing-eye dogs, lighthouses, pensions, and other 
of the inadequate services we try to provide — 
amounts, according to the American Founda- 
tion for the Blind, to $150 million each year. 

Fortunately, there has been considerable 
progress in preventing blindness. Infectious 
causes of blindness show a great drop. Wren 
the National Society for the Prevention of 
Blindness was established in 1908 by Miss 
Louisa Lee Schuyler and Dr. F. Park Lewis, 
almost one-third of the children in schools 


Dr, Foote is executive director of the National So- 
ciety for the Prevention of Blindness. A graduate 
of Yale University, where he obtained his degrees 
in medicine and public health, he began his public 
health career in 1935 in Tennessee as a county health 
officer. He served as chief of the local health ad- 
ministration division of the Connecticut State De- 
partment of Health and also as a district health 
officer in New York City, before serving in the 
Medical Corps of the United States Army during 
World War II. At the present time he is president 
of the New York State Academy of Preventive 
Medicine. 


for the blind were there because of ophthalmia 
of the newborn. The crusading spirit that 
brought about legislation in every State inquir- 
ing the use of prophylactic drops in the eyes of 
every newborn child, coupled with antibiotic 
treatment of those rare cases which now occur, 
has brought this cause of blindness to the van- 
ishing point. Health education plus sulfa treat- 
ment have almost wiped out trachoma in this 
country. Although smallpox is responsible for 
10 to 20 percent of blindness in some countries 
which have not had the benefits of the advanc- 
ing medical sciences, it is virtually unknown 
here. In on!}' 20 years there has been a reduc- 
tion of 60 percent in syphilis as a cause of blind- 
ness among children in schools for the blind 
because many States have enacted wise legisla- 
tion requiring blood tests before marriage and 
early in pregnancy. Health education and ef- 
fective treatment of infected patients also have 
reduced the effects of syphilis. 

Even eye injuries as a cause of blindness 
among children in schools for the blind show a 
significant decrease: 40 percent in the past 20 
years. This decline can perhaps be attributed 
in part to sound legislation such as that control- 
ling sale of the more dangerous kinds of fire- 
works and controlling use of air guns, in part to 
health education of young parents by public 
health nurses and social workers, and in part 
to improved methods of therapy. 

Betrolental fibroplasia as a cause of blind- 
ness has come to play an all too prominent role. 
It is estimated that there now are 8,000 children 
blind from this one cause. For years, the 
National Society for the Prevention of Blind- 
ness has been interested in promoting research 
on this problem. The organization established 
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Among nonwhites, the reverse is true, the non- 
farm data resembling those for the farm popu- 
lation. 

Smoking is less prevalent among farmers than 
among other male occupational groups. Among 
non farm workers, professional and technical 
pez’sonnel had the highest proportion of non- 
smokers. There is evidence of some ordering 
by social class, the white-collar groups having 
more nonsmokers than craftsmen or operatives. 
This ordering by social class, noticeable for non- 
smokers and for all regular cigarette smokers, 
tends to disappear when comparison is limited 
to smoking more than one pack of cigarettes 
daily. 

The survey data support the observation that 
military life encourages the adoption of the 
smoking habit. The greater use of tobacco 
among soldiers persists after they leave military 
service. 

The results by marital status point to a small 
deficit of smokers among single persons of both 
sexes. The proportion of nonsmokers among 
divorced persons of each sex is lower than for 
the remainder of the population. 

Proportionately more men than women were 
reported as discontinued smokers at the time 
of the survey. When sex differences in the 
number of smokers and length of exposure to 
the habit arc taken into account, the difference 


between men and women with respect to dis- 
continuance disappears. For .cigarettes par- 
ticularly, discontinuance rates fall into consist- 
ent age patterns and show some stability over 
a variety of population groups, although in ex- 
amining the data by population subgroups, a 
rather general inverse relationship between the 
proportion of regular smokers and the discon- 
tinuance rate does appear. It does not appear 
necessary to qualify group comparisons, based 
either on maximum or current rate of smoking, 
by taking into account the effect of discon- 
tinuance on duration of exposure to the habit. 

The major purpose in collecting smoking his- 
tories 'was to investigate the meaning of the 
reported associations between smoking and lung 
cancer and to check whether the distribution 
of lung cancer deaths is consistent with esti- 
mates of the excess risk among smokers and the 
distribution of smokers in the population. The 
application of the data to test proposed models 
for lung cancer etiology was reported in the 
Journal of the National Cancer Institute , June 
1956. This report is devoted solely to presen- 
tation of the census findings, and it is hoped 
that these data may prove useful to persons 
interested in the social, economic, and market- 
ing aspects of tobacco use, as well as to investi- 
gators interested in lung cancer. 


Correction 

In table 2, page 654, July 1056 (Effect of Fluoridated Public Water 
Supplies on Dental Caries Prevalence, by F. A. Arnold, H. T. Dean, 
P. Jay, and J. W. Knutson) , the def rate for 7-year-olds in 1950 should 
read 4.72, and the def rate for 11-year-olds in 1953 should read 1.09, 
both in Grand Rapids, Mich.; in table 3, page 655, the DMF rate for 
6-year-olds in Grand Rapids in 1953 should read 0,19. 
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react as did 69 percent of the eye patients in a 
recent study made by a California oculist (1). 
Since they never before had heard of the disease, 
how could they understand its implications? 
Many persons may believe that eyedrops ad- 
vertised in a bus, new eyeglasses, or even proper 
illumination are all that is needed to treat or 
avert what you and I know to be serious 
conditions. 

Need for Continuous Education 

In 1951, Owens, Cox, and Hochreiter (2) re- 
ported on 100 blind persons in the Baltimore 
area in an attempt to determine why they had 
lost their sight. For approximately half the 
patients, they found that either there was no 
effective care or treatment available or, if avail- 
able, that everything possible had been done 
at the right time, without avail. 

For the other half, it was felt that blindness 
could have been prevented but was not for 
various reasons. For 31 out of 50, the reason 
was attributed to the patient : lack of knowledge 
of early symptoms of eye disease and the im- 
portance of seeking and carrying out competent 
ophthalmological advice. In some cases where 
the patient sought advice from the family doc- 
tor or some other practitioner, referral to an 
ophthalmologist was not made for many months 
or even years. A few of the preventable cases 
of blindness were from accidents. 

Medical societies and departments of public 
health are doing much to inform the public on 
health matters in general, but their efforts in so 
specialized a field as blindness prevention need 
reinforcement. Therefore, a voluntary citizens’ 
agency, such as the national society, in which 
both professional and informed lay persons are 
joined in partnership, can make a significant 
contribution in bringing about a more informed 
public. If he is one of those who has been in- 
formed, an eye patient will be more likely to 
cooperate in the plan of treatment outlined 
when told of the diagnosis and the regimen to 
be followed. 

The Mass Media 

Our public education program has become 
more effective since we have given it frill-time 


attention. The month of September 1955 was 
again proclaimed “Sight Saving Month” by 30 
State governors and by many mayors. Be- 
cause the national Advertising Council ap- 
proved this intensive campaign, it is estimated 
that more than a million dollars’ worth of 
radio and television time was devoted to mes- 
sages about care of the eyes. Science reporters 
and magazine writers in increasing numbers are 
coining to our headquarters for suggestions and 
to verify their data. During the past 3 years 
several magazines which reach millions of per- 
sons have carried well-written and scientif- 
ically sound articles on eye problems, whereas 
less than 20 years ago np such story had ever 
appeared in the mass media. Although mis- 
leading articles and those apparently designed 
for self-promotion are published occasionally, 
the careful checking being done by many maga- 
zines and newspapers indicates vast improve- 
ment in the reliability of the material they use. 

Aside from the mass media of communica- 
tion, the national society works with all pro- 
fessional groups that are or should be interested 
in sight conservation. For instance, some of 
our information efforts are directed toward 
keeping the general medical practitioner and 
the pediatrician up to date on advances in 
ophthalmology. 

Loco! Programs 

One of our departments works with teachers 
colleges and State and local departments of 
education to keep the million school teachers of 
om* country alert to eye health problems. To 
improve vision screening programs for school 
and preschool children, the national society has 
helped to support important research on vision 
testing, and our nurse consultant works with 
public health nurses and volunteer groups. 

The value of medical social service activities 
has been clearly demonstrated in such centers 
as the eye and ear infirmaries of Massachusetts 
and of Illinois. Our staff medical social work 
consultant seeks to improve the provision of 
followup for eye clinic patients and those needy 
persons being served in State and local welfare 
programs. 

Because we have not yet arrived at that mil- 
leniuin when all persons have chosen an eye 
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a committee in 1951 which finally led to a co- 
ordinated attack on blindness, participated in 
by IS hospitals and 75 investigators and spon- 
sored by the Public Health Service’s Institute of 
Neurological Diseases and Blindness, the Na- 
tional Foundation for Eye Research, and other 
agencies as well as the society. 

Although the entire story of the mechanism 
of how oxygen leads to rctrolental fibroplasia 
and how oxygen can be given when necessary 
without producing blindness lias yet to be eluci- 
dated, steps already taken to avoid excessive 
administration of oxygen to premature infants 
have virtually eliminated this cause of blindness 
from many hospitals. In the State of New 
York, 18 newborn infants were reported to the 
Commission for the Blind in 1951 as being blind 
from this disease in that year. In 1955 this fig- 
ure had dropped to 3. The national society 
has contributed more than $-10,000 in grants-in- 
aid for research in rctrolental fibroplasia. 

The discussion thus far — ophthalmia of the 
newborn, syphilis, injuries, and retrolental 
fibroplasia — has provided examples of primary 
prevention, action to prevent blindness even 
before the cause begins to operate. 


Impact of the Later Years 

Despite the progress that has been made, there 
is reason to believe that the actual number of 
the blind in the United States is increasing. 
This increase is in part produced by our in- 
creases in population. In part it also reflects 
the advances made in the past 50 years which 
have added 20 years to the average span of 
life — from 4S in 1900 to 09.G at present. To- 
day, many more persons live to an age when 
glaucoma, cataracts, and other eye diseases are 
more frequent and when such diseases as dia- 
betes and arteriosclerosis produce loss of sight. 

The chronic eye diseases of middle and later 
lifo constitute a much greater problem than 
those discussed earlier. Many of them cannot 
be cured in the light of our present knowledge, 
and the best we can hope to do for some of 
these conditions, such as glaucoma, is to retard 
them. This kind of prevention of Usability 
is coming to be known as secondary preven- 
tion: The disease is clearly present, but some- 
thin" can be done through early detection and 


optimum treatment to prevent or at least to 
lessen the extent of disability. In some in- 
stances, such as cataracts, retinal detachment, 
and corneal disease, surgery often restores sight 
if performed at the proper time. 

Much of the prevention of blindness in the 
past has been accomplished by influencing rela- 
tively small numbers of people. For example, 
boards of education can require vaccination 
against smallpox before a child enters school; 
then their stalFs will see to it that every child is 
vaccinated. Boards of health or State legisla- 
tures can require the use of prophylactic drops 
in babies’ eyes immediately after birth, and 
proper enforcement procedures will make sure 
that this is done. Hospitals can require ade- 
quate control of oxygen if it is prescribed for 
a premature infant, and we should have little 
or no more retrolental fibroplasia. 

But there seems to be no easy procedure that 
we can direct people to follow to prevent blind- 
ness from most of the eye conditions of middle 
and later life. The patient witli a detached 
retina needs early and competent care if the 
required surgery is to be successful. The pa- 
tient with acute uveitis, witli glaucoma, with 
many other conditions, needs early care and 
needs to follow the oculist’s instructions to the 
letter if lie hopes to avoid loss of sight. The 
patient with a detached retina must get into 
the proper hands, accept the diagnosis, and be 
willing to have an operation promptly. 

This means that we are discussing individual, 
highly personal problems. It means that we 
must somehow influence in the right way every 
one of the 167,000,000 persons in the United 
States if we are to make progress in combating ' 


blindness from these causes. 

The average person, in my opinion, does not 
like to go to a doctoi’, even when he has serious 
eye symptoms. Even though lie is frightened 
by the idea of blindness, he has a good deal of 
inertia and hopes that somehow his eye tiouble 
will go away by itself, the way it came. He 
did not ask 'for his symptoms and cannot un- 
derstand why lie should be bothered by them. 
I think he would far rather buy a new television 
set than pay for an eye examination, and if, by 
some chance, the eye examination reveals not i- 
ing wrong, he feels cheated. If a serious eye 
iisease such as glaucoma is diagnosed, lie may 
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hances or adds pleasure to life. In view of 
what America is willing to spend on products 
of such ephemeral value, though, this Nation 
will certainly appreciate the greater and more 
lasting value of research and prevention. If 
we can stimulate such research and apply pres- 
ent and future knowledge to the prevention of 
blindness, our progress will exceed even the im- 
pressive advances already achieved. 
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Air Pollution Demonstration Projects 

A grants-in-aid program for demonstration projects related to air 
pollution and its control has been established by the Public Health 
Service. These projects are for the purpose of evaluating or demon- 
sti-ating the effectiveness of various methods of preventing and com- 
bating various air pollution problems. 

State and local government air pollution control agencies and other 
public agencies may apply for grants-in-aid for air pollution demon- 
stration projects at any time. 

Applications will be reviewed on the basis of the relative need for 
such a project; the adequacy of facilities and skills available; the 
characteristics of the air pollution problem in the area; how the results 
will apply to other parts of the country ; and how much the applicant 
can contribute to the total costof the project. 

Grants for demonstration projects will be for a specific amount 
paid in a lump-sum to the grantee for 1 year. They may be renewed 
for two additional periods of 1 year each, depending on the avail- 
ability of Federal aid. Demonstration project activities must begin 
within 6 months after the grant is approved and must be used only for 
the specific project. 

Information about these grants may be obtained from any of the 
Regional Offices of the Public Health Service or from the Chief, Di- 
vision of General Health Services, Bureau of State Services, Public 
Health Service, "Washington 25, D. C. 


Vol. 71, No. 11, November 1956 


1141 



doctor mid go to him periodically for an eye 
checkup, it seems well to encourage experimen- 
tation with screening programs for adults as 
well as for children. Among adults, it is evi- 
dent that a screening test for visual acuity, 
ophthalmoscopic examination, taking the ten- 
sion with a tonometer, and possibly using the 
Harrington multiple-pattern test of field of 
vision will discover about, one person in 50 over 
the age of 40 years with glaucoma (3-5). 
Where such surveys have been conducted, at 
least one result lias been that everyone concerned 
has learned what glaucoma is and what value 
there is in early diagnosis and continued 
treatments. 

In vision screening activities, participated in 
by the national society in various States, an 
important byproduct has been the education 
of volunteers assisting in the programs. In the 
course of their training, hundreds of volunteers 
have become informed about such eye topics as 
the need for early care of children with strabis- 
mus. They have learned that there is no such 
thing as a ‘‘minor” symptom of eye trouble and 
that wlmt might appear to be a relatively 
trivial symptom, such as slight blurring of vi- 
sion or difficulty in reading the newspaper, may 
be the only early warning sign one will have 
of so dangerous an eye disease as glaucoma. 
Nearly all these volunteers are women, and their 
new-found knowledge finds its way to dub 
meetings, coifee parties, and bridge games. A 
well-trained volunteer may help to pass on in- 
formation to 5 or 10 other adults. 


Safety Glasses in industry 

It is estimated that 300,000 eye accidents still 
occur each year in industry, in vocational shops, 
and at home. Our objective in industry is to 
promote not only eye safety but also improved 
screening programs which will help to reveal 
otherwise unrecognized eye disease. Eye safety 
is bein'' aided by an incentive program known 
as theVise Owl Club, which originated in 
St Louis in 1947- Admission to this exclusive 
club is won by a worker if his eyesight has 
been saved by tlie conscientious wearing of 
safety "lasses at the time a work accident occurs. 

* The occasion of an award dramatizes the fact 
that a man’s vision has been saved, a fact that 


otherwise might pass unnoticed. We now have 
records on nearly 10,000 Wise Owl members who 
have had the sight of at least one eye saved by 
wearing safety glasses. More than one-fourth 
of this group saved the sight of both eyes. This 
is an impressive number of men and women who 
would be blind but for the preventive measures 
that have been accepted. 


Need for Research 

The Baltimore study by Owens showed that 
about half of thq blindness now occurring could 
not have been prevented no matter what was 
done. The need for both fundamental and clin- 
ical research in the blinding eye diseases is there- 
fore obvious. The support that the national 
society has given to some projects in this field 
has already been indicated. We have also fried 
to stimulate the interest of various foundations 
in the field of eye research, and at various 
times have presented information on the need 
for ophthalmic research to congressional com- 
mittees. In the early days of the national so- 
ciety, it had become apparent that there was 
need for data on the extent of blindness, on 
the relative importance of various causes, and 
on their incidence by sex, age groupings, race, 
and geographic factors. When the material 
produced by our statistical division (6) was 
presented to a congressional committee in a 
fact sheet in June 1949, Committee Chairman 
Percy Priest called it “very helpful.” 

It has already been noted that blindness is 
costing ns at least $150 million each year. In 
contrast, the American people are allocating not 
more than $3 million, or possibly 2 percent of 
this amount, to eye research and to organized 
programs for prevention. One might ask 
whether we can afford to put more into pre- 
vention and into research. The answer lies in 
our sense of values, indicated by retail sales 
of nonprescribed eye lotions and eye washes 
in the amount of $4,910,000, and mascara, eye- 
brow pencil, and eye shadow to the sum of 
$7,1SO.OOO (7). And, of course, billions more 
are spent on commodities and services which aie 
far less valuable than the protection of human 

eyesight. , 

' In quoting these figures I do not wish to imply 
that anyone should be deprived of what en- 
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advised to douche and refrain from sexual inter- 
course for at least a week. They were asked to 
return in 1 week and again in -Jr weeks when re- 
examination and repeat smears were taken. Any 
patients whose smears were positive were re- 
treated with the same schedule as before. 

Results 

On pretreatment examination, 122 of the 
original 150 women in the study were found to 
have a smear positive for gram negative intra- 
cellular diplococci from either cervix or urethra, 
or both. Of these 122 women, 85 (70 percent) 
were treated. They returned to the clinic as 
directed for two followup examinations. 
Smears taken at these examinations were nega- 
tive for the diplococcus. Thirty-four women 
failed to return, while three who completed the 
followup were found to be positive for the dip- 
lococcus. Of the oi'iginal 150 women in the 
study, 28 had negative smears on initial exam- 
ination and smears continued to be negative 
throughout the 30 days during which they were 
under observation. Of the original 150 women, 
10 were renamed as contacts to men suffex-ing 
with gonorrhea during the study period, and 
examination of these women showed 4 to be 
positive and 6 negative for gonorrhea. 

In a study undertaken February through 
June 1955, it was ascertained that 15 percent 
of all female contacts were renamed by men 
with a diagnosis of gonorrhea during a period 
of 60 days following initial identification of the 
women as contacts. A similar study conducted 
February through March 1956, after the intro- 
duction of benzathine penicillin G for the treat- 
ment of gonorrhea in women, showed that 6.7 
percent of contacts named (10 in 150) were 
renamed. This is a significant reduction, and 
we feel it is due entirely to the change in 
therapy. 

There has also been a reduction in the num- 
ber of men entering the clinic axxd diagnosed 
as having gonorrhea during the period Jaixuary 
1-May 25, 1956. The accompanying table 
shows this reduction to be the first of any mag- 
nitude since accurate records were kept, begin- 
ning March 16, 1953. It is true that this 
reduction has occurred only for a very short 
period but we have reason to believe, because 


of the downxvard incidence of gonorrhea week 
by week until the day of the writing of this 
paper*, that it will continue. 


Gonorrheal infections in males treated in Mem- 
phis and Shelby County Health Department, 
January 1954— May 1956 


Month 

1954 

1955 

1956 

January 

230 

295 

■215 

February 

227 

224 

210 

March 

265 

303 

266 

April 

223 

202 

2 193 

May 

274 

248 

209 


Subtotal (5 months) j 

1, 219 

1, 270 

1, 083 

June 

348 

370 


July 

275 

280 


August.. 

319 i 

339 


September 

329 

377 


October 

240 

217 


November 

218 

187 


December 

261 

251 




Total (12 months) 

3, 209 , 

3, 291 





1 Beginning January 1, 1956, female contacts were 
treated with 600,000 units PAM and 1.2 million units 
Bieillin. 

2 Beginning April 1, 1956, males were treated with 
600,000 units PAM and 1.2 million units Bieillin. 

The addition of long-acting penicillin in the 
treatment of gonorrhea seems to have started a 
reduction in incidence of the disease in the 
venereal disease clinic of the Memphis and 
Shelby County Health Department. It is be- 
lieved, however, that without the “speed zone” 
epidemiology technique a change in therapy 
alone would be ineffective. It is equally obvious 
that this technique alone over a 3-year period 
has in itself been equally ineffective. A combi- 
nation of the two is necessary for success in the 
reduction of the incidence of gonorrheal infec- 
tion in the community. 

Conclusions 

Speed zone epidemiology in itself is not ade- 
quate to control gonorrhea. 

The addition of a long-acting antibiotic 
reduces the number of women reinfected and 
renamed as contacts within CO days. 

The addition of a long-acting antibiotic as 
a therapeutic agent reduces the incidence of 
gonorrhea in men. 


Vol. 71, No. 11, November 1956 


1113 



Speed Zone Epidemiology: 
A Preliminary Report 
On Benzathine Penicillin G 
For Gonorrhea in Women 

By Carl E. Hookings, M.D., D.P.H., 
and L. M. Graves, M.D. 


S INCE the discovery by Neisser of the role of 
the gonococcus in gonorrheal infections, 
efforts have been made to prevent the spread 
of this organism from one person to another. 
With the advent of penicillin in 1944, it was 
hoped that gonorrhea would be rapidly con- 
trolled, but this hope has not been realized. 
Since there has never been any difficulty in 
effecting cures in men no matter what type of 
penicillin has been used, one is led to believe 
that the reason for continued high rates is that 
infection in women is either undetected, inade- 
quately treated, or both. 

The Venereal Disease Control Clinic in the 
Memphis and Shelby County Health Depart- 
ment on March Id, 1953, set up a “speed zone” 
epidemiology program. In speed zone epi- 
demiology all male patients are interviewed for 
the names of contacts and an effort is made to 
bring these contacts to examination and treat- 
ment within 72 hours. 

The results of this program have been disap- 
pointing. Between March 16, 1953, and March 
16 1956, 9,835 men were admitted to the clinic. 
They named as contacts 15,410 women, of whom 
12 921 were within the jurisdiction of the health 
department. Of these 12,921 women, 83.5 per- 
cent have been brought to examination and 


Dr. Hookings is director of venereal disease control, 
and Dr. Craves is director, Memphis and Shelby 
County Health Department, Memphis, Tenn. 


treated either as infected patients or as pos- 
sibly incubating contacts. In the first year of 
the “speed zone” epidemiology program, 3,229 
men with gonorrhea reported to the clinic; in 
the second year, 3,397 ; in the third year, 3,209. 
Tlie contact index remained at the 1.5 level over 
the 3 years. We have felt that our failure to 
reduce the incidence of gonorrhea has been due 
to our inability to control the disease in women. 

Should a woman have sexual intercourse with 
a man within 24 hours following her treatment, 
it is conceivable that he may contract gonorrhea 
and, though he name her as the contact, she may 
be found to be free of the disease. Such an in- 
fection has nothing to do with the adequacy of 
therapy; at the time of contact the penicillin 
had not yet killed the gonococci. Apparently 
the sex activity of certain patients is such that 
the therapeutic agent does not have the oppor- 
tunity to act long enough to prevent the woman 
from contracting the infection herself or from 
giving the residual infection to her partner. 

Tire present study was undertaken to deter- 
mine whether therapy has been adequate and 
whether other therapy might be more effective. 
Therapy had consisted of 600,000 units of pro- 
caine penicillin with aluminum monostearate 
(PAM) to each female patient plus the advice 
to take vinegar douches and to refrain from 
sexual intercourse and indulgence in alcohol for 
at least a week. Abstinence from alcohol was 
intended to increase resistance to infection and 
to sexual impulses. We decided to determine 
whether the addition of 1.2 million units of 
benzathine penicillin G (Bicillin) with a con- 
sequent longer lasting blood level of penicillin 
would improve the female patients chance of 
bacteriological cure and reduce the incidence of 
repeat visits by female contacts. (Benzathine 
penicillin G was supplied by Wyeth Labora- 
tories under the trade name Bicillin.) 

During this study, 150 women, named as con- 
tacts, were admitted to the Memphis and Shelby 
County Health Department Clinic and cervical 
and urethral smears weie taken. All of these 
women were given 600,000 units of PAM and 
1.2 million units of benzathine penicillin G and 
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on prescription on a large scale in 
England and Wales as was revealed 
by two analyses. Dunlop and associ- 
ates examined 17,301 prescriptions 
covering tlie month of September 
10-19 and found that; 1,(530 or 9.-1 per- 
cent were for barbiturates. In an 
analysis made by the Ministry of 
Health of 106,295 prescriptions is- 
sued during October 1951, S.S per- 
cent were for barbiturates or 
preparations containing barbitu- 
rates. The percentage of all pre- 
scriptions in which barbiturates 
were- the sole or principal agent in 
1931 was 6.4 percent. It is apparent 
that these highly useful drugs are 
widely used. 

Misuse of Barbiturates 

In any consideration of misuse it 
is necessary at the outset to examine 
assertions concerning their allegedly 
promiscuous use. Parenthetically, 
it should be stated that considera- 
tion of promiscuous use at this point 
is restricted to usage of barbiturates 
at their usual hypnotic or sedative 
level; usage of them in excessive 
doses will be considered separately. 
By promiscuous use is meant their 
unrestricted, indiscriminate use 
when they are unnecessary, ill- 
advised, or contraindicated. It car- 
ries the connotation of misuse. 

The allegation concerning barbit- 
urates is twofold. It has been 
charged that the public is obtaining 
barbiturates illegally and taking 
them without advice of a physician ; 
and that some physicians are pre- 
scribing barbiturates irresponsibly. 
The argument is based in part upon 
tlie increasing annual production of 
barbiturates and the calculated per 
capita consumption of them. Taken 
alone this is scarcely a reliable argu- 
ment. For an increase in consump- 
tion is not necessarily priina facie 
evidence of misuse. It has already 
been noted that pharmaceutical 
manufacturers increasingly have in- 
corporated small sedative doses of 
barbiturates in mixed preparations. 

As for the allegation against phy- 
sicians, it is tlie opinion of Fazekas 
and Koppanyi that tire great volume 
and proportion of legally prescribed 
barbiturate preparations are mainly 
responsible for the widespread belief 


that barbiturates are used promiscu- 
ously in therapeutics. From their 
study on whether barbiturates were 
being promiscuously prescribed, they 
concluded that physicians were us- 
ing barbiturates for disturbed states 
because there was no specific or an 
equally good therapeutic product 
available. In the opinion of these 
investigators, the physicians were 
using tlie barbiturates rationally 
and with full knowledge of the limi- 
tations ; and they were waiting only 
for tlie advancement of medical sci- 
ence to provide an effective thera- 
peutic alternative or preferably 
replacement. Fazekas and Kop- 
panyi predicted that if physicians 
itad “at their disposal truly etio- 
tropic drugs for anxiety and tension 
states, they would certainly not pre- 
scribe barbiturates.” 

The wide prevalence of psychiat- 
ric complaints among the population 
must add up to a large volume, of le- 
gitimate therapeutic need. In ap- 
plying the proper rationale to meet 
tlds need physicians have little lati- 
tude of choice. Prescriptions of 
barbiturates to meet this need would 
not per se be promiscuous. Bather, 
it would be a discharge of inescap- 
able responsibility with tlie most ef- 
fective therapy available. 

Categories of Misuse 

Like many things of value, barbi- 
turates are undoubtedly misused. 
"When there is use in excessive 
amounts and overdosage or in con- 
junction with alcohol, that indubi- 
tably is misuse. This misuse falls 
into five categories according to at- 
tendant circumstances. 

The first type of misuse is pro- 
longed use of barbiturates in slight- 
ly excessive amounts. Some individ- 
uals may be of such unstable per- 
sonality as to rely upon barbiturates 
to enable them to face the real or 
fancied tension of their daily lives. 
Thus, because barbiturates afford 
relief from anxiety, tension, and 
conflicts, they lend themselves to 
habitual self-medication at a slightly 
increased dosage, particularly in dis- 
turbed states for which there is no 
specific therapy. 

Second, barbiturates may be mis- 
used as a substitute for narcotics or 


alcohol. Narcotic addicts who are 
temporarily unable to obtain the 
narcotic of their choice may turn to 
barbiturates. Alcoholics may re- 
sort to' barbiturates to relieve tlie 
tremor and nervousness following a 
drinking episode. Another variety 
of misuse in this category is the in- 
gestion of barbiturates following 
drinking of alcohol; or vice versa. 
Large doses of barbiturates may be 
taken inadvertently during a period 
of alcoholic intoxication. Then too, 
some individuals deliberately com- 
bine alcohol and barbiturates to ob- 
tain a brief but intense exhilaration, 
which is of course followed by pro- 
found intoxication, and narcosis. 
This is a highly dangerous practice ; 
for, as pharmacologists have repeat- 
edly warned, these drugs in combina- 
tion have a potentiating action 
which magnifies the effects of each. 

The remaining three categories 
have to do with episodes of over- 
dosage of barbiturates which occur 
either accidentally or intentionally. 
A person who wants only to obtain 
rest during a period of extreme 
stress may take an excessive amount 
of a barbiturate. Usually he is seek- 
ing a quick and full effect ; lie wants 
to make sure that he will fall into a 
deep sleep witiiout delay. Perhaps 
iie subscribes to the old adage that if 
a little is good, a lot is better. At 
the same time he is unfamiliar with 
the dangers of barbiturates. As a 
result he may increase the dosage 
and consume a quantity far in ex- 
cess of that required to produce a 
night’s sleep. 

More frequently an unintentional 
overdose occurs because a person in- 
gests additional doses after failure 
of tlie usual hypnotic dose to produce 
sleep. After a person takes one or 
two sleeping pills, lie may enter into 
a twilight zone of mental confusion 
and forgetfulness instead of drop- 
ping off to sleep. In this state be 
forgets that he has already taken 
the pilis; he takes more. Thus, 
lie accidentally ingests excessive 
amounts of barbiturate while lie is 
in a semi-stuporous state induced 
by the original dose. Tills sequence 
is known as automatism. 

In addition to these episodes of 
overdosage which are purely ac- 
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C URRENTLY there is a clamor 
anil outcry in the press about 
the widespread misuse of barbitu- 
rates with reports of accidental 
deaths and demands that these drugs 
he placed under strict control. This 
is not a new complaint. It was in 
response to just such a note of alarm 
that 13 years ago the Committee on 
Public Health of The New York 
Academy of Medicine first deliber- 
ated on the value of barbiturates, 
the dangers of their misuse, and 
proper measures for their control. 
Two years later it formulated a code 
that set the pattern of control, a pat- 
tern that has been widely adopted. 
Now a rising chorus of protest over 
the existing situation has prompted 
the committee to reexamine the 
problem of barbiturates. 

Definition 

The barbiturates comprise a fam- 
ily of many chemical compounds of 
which barbituric acid is the parent. 
Some 33 years ago one of the deriva- 
tives was introduced into therapy 
under the name of veronal. Since 
then by substitution of an aliphatic 
or aromatic group, barbituric acid 
jins yielded a large number of deriva- 
tives. Many have proved to be thera- 


peutically useful. Each of these lias 
a chemical name; in addition, it has 
either a popular name or a registered 
trade name. Since barbiturates are 
members of a series, all have essen- 
tially the same pharmacological and 
therapeutic action, hut each shows 
an individuality. Hence, there are 
preparations containing two or more 
barbiturate derivatives; each such 
mixture is usually marketed ttnder 
a registered proprietary name. Fur- 
thermore, pharmaceutical manufac- 
turers have added a small amount of 
barbiturates to mixed preparations 
in which they are not the main in- 
gredient. It Is said that the number 
of products containing barbiturates, 
including single, multiple, and mixed 
ingredients, now exceeds 273. 

Use of Barbiturates 

The therapeutic uses of the bar- 
biturates are several; hypnotic, 
sedative, anticonvulsant, anesthetic, 
and adjuvant with analgesics. Thus, 
one or more of these substances is 
the active principle in sleeping pills 
and in some of the tension-reducing 
preparations. They are. however, 
not to lie confused with the newer 
so-called tranquilizing drugs such as 
rauwolfm or clilorpromazine. ( Some 
of the newer tranquilizing drugs 


which are growing in popularity as 
substitutes for the barbiturates may 
have similar hazardous effects. They 
have not been considered in this re- 
port because their use is as yet too 
brief to warrant au authoritative 
statement.) The barbiturates are 
also an almost indispensable thera- 
peutic agent for the control of con- 
vulsions in epilepsy. Each drug ia 
tlie barbiturate group is marketed 
and dispensed as an individual prep- 
aration ; some are included in iuulti- 
ingredient prescriptions and prod- 
ucts. As a group tlie barbiturates 
are rated among the 10 most valu- 
able drugs available to physicians. 

Their value is rejected in tlie ex- 
tent of their use. In view of their 
properties it is perhaps not too sur- 
jirisiug that the production and 
sale figures are very high. The to- 
tal national production of barbitu- 
rates has shown a steady increase 
since World War II. In addition 
to their increased use as hypnotics, 
it is believed that pharmaceutical 
manufacturers more and more are 
incorporating small sedative doses 
of barbiturates in mixed prepara- 
tions. Idestrom states that in the 
United States in 194S the estimated 
consumption was 336 tons or 24 
doses of 0.10 gm. per person as com- 
pared with au estimated consump- 
tion in 1052 in Sweden of 20 tons or 
20 doses of 0.10 gm. per person. 

From a study in 1054, Fazekas and 
Koppanyi assert that between 3 and 
4 billion doses of barbiturates are 
legally prescribed by the medical 
profession in tlie United States an- 
nually. Assistant Commissioner 
Trichter of tlie New York City 
Health Department estimates that 
12 percent of all prescriptions com- 
pounded by pharmacists in this city 
contain one or another of the bar- 
biturates. They are also dispensed 
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effects. Only low grade tolerance Is 
developed under such eireumstanees ; 
therefore tlie tendency to increase 
dosage to obtain adequate effects is 
minimal. This Is a sharp point of 
distinction between barbiturates and 
opiates. Although psychic depend- 
ence on these substances may de- 
velop, it is believed not to be in- 
jurious. It is like habituation to 
coffee or tobacco. From these ob- 
servations it is the belief of tire Com- 
mittee ou Public Health that the 
habitual daily use of barbiturates at 
.therapeutic levels, even for long 
periods, is not perforce injurious. 
It should not be necessary to add 
that tills pronouncement does not 
connote approval of or condone the 
use of barbiturates for whatever 
length of time without valid reason 
ami medical supervision. 

Like almost every form of abdica- 
tion, barbiturates when misused are 
capable of producing toxic effects 
and even death. Through regular, 
prolonged use of barbiturates in ex- 
cessive amounts chronic intoxication 
develops. The symptoms of this 
toxic cumulative action are mainly 
mental, psychic, and neurological. 
Specifically, these manifestations 
are : muscular incoordination, 
slurred speech, inability to perform 
skilled acts, as well as mental symp- 
toms, such as confusion, abnormal 
behavior, impaired judgment, and 
possibly hallucinations. 

Acute intoxication results from 
an overdose, either accidental or sui- 
cidal, on a single occasion. It may 
be mild, moderate, or severe in de- 
gree depending upon whether the per- 
son remains conscious, or becomes 
semiconiatose, or eomatose. Mental 
and neurological disturbances are the 
principal symptoms. In the severe 
form unless prompt and energetic 
therapeutic measures are instituted, 
the outcome may be fatal. The de- 
gree of intoxication and the issue de- 
pend on the type of barbiturate, the 
dosage, and the patient’s constitu- 
tion and physical status. 

Prevalence of Misuse 

It is difficult to derive accurate 
figures on the total prevalence of 
misuse of barbiturates because data 
in one or more categories are un- 


trustworthy or unobtainable. For 
example, the general public seems to 
be familiar with the sedative and 
somnifacient effects of barbiturates; 
but no one can state reliably bow 
many persons are obtaining bar- 
biturates illegally and taking them 
in the usual or slightly higher seda- 
tive or hypnotic dose without medi- 
cal supervision. (Where rates are 
reported, they are based on per mil- 
lion population, total, male, or 
female.) 

Addiction. Reliable data indicat- 
ing the extent of true addiction, that 
is, prolonged daily ingestion of very 
large quantities of barbiturates, are 
not available. Despite the total 
quantity of barbiturates used, the 
figure for addiction is believed to be 
insignificant; for, addicts are not 
frequently encountered. Addiction 
is probably limited to persons who, 
if the barbiturates were not avail- 
able, would take excessive quanti- 
ties of alcohol or other drugs. 

Of 919 barbiturate poisonings in 
Hew York City in 1051, 30 were said 
to be in barbiturate addicts. 

Poisonings. Due to inadequate 
report procedures the prevalence of 
chronic poisoning is not known. 
Data are therefore exclusively on 
acute poisonings. These may be con- 
veniently classified under the head- 
ings nonfatal and fatal. 

Xonfatal poisonings. Xot all 
cases of barbiturate poisoning are 
fatal. The nonfatal cases may re- 
quire treatment in a hospital. It 
is reported that in .England- and 
Wales the number of cases requiring 
hospital treatment has increased iu 
recent years. In the United States 
about one-fifth of all instances of 
drug poisoning are due to barbitu- 
rates. It is estimated that 1 in every 
2,000 admissions to hospitals is for 
acute barbiturate poisoning. 

Figures on the incidence of non- 
fatal poisonings in New York City 
since 1015 are available by years. 
Under article 7, section SC of the 
Sanitary Code of Hew York City 
it is the duty of persons in charge 
of hospitals and of physicians to re- 
j)ort poisoning, whether acute or 
chronic, by drugs due to self-medi- 
catiou or on prescription. The non- 
fatal poisouings are reported to the 


bureau of preventable diseases of 
the Xew York City Department of 
Health and from there to the poison 
center of the department. The rate 
of total nonfatal poisonings, includ- 
ing both categories, has risen stead- 
ily in Xew York City from 1915 to 
1951. Indeed, it has more than 
doubled over that period. The rate 
was 35.1 for 1915; it reached 01‘ in 
1918; and became 97 in 1954. 

Xoufatal poisonings comprise two 
categories: poisonings under acci- 
dental or undetermined circum- 
stances, and unsuccessful suicidal 
attempts. Locket and Angus, re- 
viewing <31 consecutive case's enter- 
ing Oldchurch Hospital in England 
in the 4 preceding years, found that 
19 at least were suicidal attempts. 
Moreover, of alL cases of attempted 
suicide admitted alive during the 4 
years, barbiturates were the chosen 
agents iu more than SO percent. 

Analysis of the rates of nonfatal 
poisonings in New York City be- 
tween 1915-54 reveals that unsuc- 
cessful suicidal attempts constituted 
the major category every year, some- 
times by a ratio of 2:1. The rate 
for attempted suicide was 22.4 per 
million living population iu 1915; 
it became 42 in 194S; it rose to 5 S 
in 1950; it dropped to 37 in 1952; 
and returned to 57 in 1954. In con- 
trast, the rate for accidental and 
undetermined nonfatal poisonings 
did not exceed 20 per million popu- 
lation until 1940; it became 30 in 
1953 ; and 40 in 1954. It is apparent 
that the rate of total nonfatal poi- 
sonings has increased and that un- 
successful suicidal attempts con- 
tribute the major portion. 

Fatal poisonings — total deaths. 
The data on deaths from barbitu- 
rate poisoning are much more reli- 
able than those on morbidity. Fig- 
ures are available for England and 
Wales, the United States, and New 
York City. 

For England and Wales the rate 
of total deaths from barbiturate poi- 
sonings was 1.36 in 1939, and re- 
mained between the range of 1.7 
to 2 until 1945 when it became 2.5. 
Thereafter it has increased steadily 
to become 13 iu 1954 (fig. 1). If the 
5-year period from 1039-43 is com- 
pared with a later period of similar 
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eiUeutal or inadvertent, in others 
the intent is suicide. Hence, barbi- 
turates are misused as u means of 
self-destruction. Indeed, they are 
a popular choice, l’et judged by 
their relative effectiveness, it is a 
iess perfect choice for the purpose 
than numerous other methods. 
Nevertheless, it represents the grav- 
est misuse of these vaiuuble drugs. 

In sum, whatever the motive and 
attendant circumstances, persons 
may increase the amount of barbi- 
turate ingested to the point where an 
episode of acute poisoning occurs. 
Not infrequently it terminates 
fatally. 


drug and abuses the drug to such an 
extent that the person or society is 
harmed.” * 


Effects of Misuse 

The effects of misuse of barbi- 
turates may be considered under 
three headings : habituation and ad- 
diction ; chronic intoxication ; acute 
poisoning. Because barbiturates af- 
ford relief from anxiety, tension and 
contacts, they lend themselves to 
habitual use, especially since there 
is no specific therapy to supersede 
them. There is a difference of in- 
formed opinion as to whether they 
should be termed addicting or habit- 
uating drugs. It may be helpful to 
consider a definition of terms. 

To most laymen the word “addic- 
tion” simply means a bad habit. To 
experts it means more than that, but 
they differ on its definition. Accord- 
ing to pharmacologists the signifi- 
cant element in addiction is depend- 
ence, either physical or emotional. 
Tatum and Seevers have defined ad- 
diction as "a condition developed 
through the effects of repeated ac- 
tions of a drug such that its use be- 
comes necessary and cessation of its 
action causes mental or physical dis- 
turbances.” However, Isbell and 
Fraser do not regard this definition 
as acceptable to physicians and social 
workers who have to handle addicts. 
They state that the concern about 
addiction is "not because individuals 
who use drugs become dependent 
but because the effects of the drug 
are harmful both to the individual 
and society.” Tins view is reflected 
in Vogel, Isbell, and Chapman’s defi- 
nition of drug addiction “as a state 
in which a person lias lost the power 
of self control with reference to a 


In their review of the subject, Is- 
bell and Fraser state that the Drug 
Addiction Committee of the National 
Hesearch Council reached a defi- 
nition of drug addiction which repre- 
sents a compromise between a formu- 
lation based on dependence and that 
based on harm to the individual or 
society. It is: “Addiction is a state 
of periodic or chronic intoxication 
detrimental to the individual and to 
society, produced by the repeated ad- 
ministration of a drug, its charac- 
teristics are a compulsion to continue 
tubing the drug and to increase the 
dose with the development of psychic 
and, sometimes, physical dependence 
on the drug's effects. Finally, the 
development of means to continue 
tlie administration of the drug be- 
comes an important motive in the 
addict’s existence." 

Isbell and Fraser then point out 
that physical dependence is not an 
essential part of this definition ; and 
that psychic dependence, although 
a necessary, is not a specific and 
distinctive characteristic. In their 
opinion the latter adds nothing to 
tlie definition. They express their 
preference to return to their original 
position in defining addiction “as a 
state of periodic or chronic intoxi- 
cation in which an individual com- 
pulsively abuses a drug to such an 
extent that the individual or society 
is harmed.” 

While agreeing that an addicting 
drug produces harm to an individual 
or society, tlie committee would place 
emphasis on dependence and, for 
purposes of differentiation, particu- 
larly on physical dependence. Per- 
haps the best way to understand 
addiction is to distinguish it from 
“habituation.” “Habituation,” so 
far as the use of drugs is concerned, 
signifies an emotional dependence 
resulting from repeated use ; admin- 
istration of tbe drug may be discon- 
tinued without disturbance of bodily 
functions. In contrast, “addiction” 
is considered to be an altered condi- 
tion of tbe cells, tissues, and organs 
of the body, brought about by the 
continuous administration of a drug; 
cessation of use causes painful physi- 


cal as well as mental disturbances. 
U ,, rief ’ Situation refers to the 
condition in which psychological 
‘ ® “W*?™ upon abstinence; 
bile addiction pertains to tbe con- 
dition in which physical signs also 
occur upon withdrawal. 

Vogel, Isbell, and Chapman assert 
that barbiturates fulfill all three cri- 
teria of addiction; development of 
tolerance, habituation, and physical 
dependence. They report that when 
barbiturates are withdrawn abruptly 
from patients who have been tak- 
ing 12 gr. or more daily for several 
weeks, convulsions and acute psy- 
chotic reactions appear. From these 
results they are emphatic in declar- 
ing that the derivatives of barbituric 
acid are addiction-producing drugs 
since they can bring about not only 
psychological but also physical de- 
pendence. It would appear there- 
fore that physical withdrawal symp- 
toms occur when large amounts of 
barbiturates have been ingested over 
a period of time. Under these con- 
ditions it is probably accurate to re- 
fer to barbiturate addiction. 

Tiie Expert Committee of the 
World Health Organization, after 
considering the problem, concluded 
“that the barbiturates must be con- 
sidered drugs liable to produce ad- 
diction, [and] dangerous to public 
b e a 1 1 ii, although differentiation 
among them with respect to the in- 
tensity of this liability cannot be 
made at this time." 

After weighing all the evidence it 
is the opinion of the Committee on 
Public Health that true addiction 
manifested by physical dependence 
with withdrawal symptoms may fol- 
low prolonged high dosage of bar- 
biturates. But, the committee em- 
phasizes tiiat tbe symptoms of 
addiction with barbiturates are pro- 
duced only under these specific con- 
ditions; and that these conditions 
do not commonly occur. 

Of equal if not greater concern is 
the question relating to potential 
dangers of prolonged ingestion of 
barbiturates in small amounts. It 
may be pointed out that the habitual 
daily use of small or moderate doses 
of barbiturates under medical super- 
vision has been continued for many 
years without evidence of harmful 
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Figure 2. Deaths from hatbilurates in the United States, 1939-54, 
rate per million population. 
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United States, 1.0,7 to 2.27; New 
York City, 3.1 to S.2. It may be seen 
that in England and Wales the rate 
increased almost live Cold ; in the 
United States, 1% times; and in 
New York City, 2 ',4 times. 

Comparing the three sources of 
data over the years 1039 through 
1931 tlie rates were highest in New 
York City (fig. -11. Up to 1930 the 
rates were higher and thereafter 
lower for the United States than for 
England and Wales. 

The sex distribution of rates for 
fatal barbiturate poisoning under ac- 
cidental circumstances in the data 
of England and Wales shows a higher 
figure for females for ail except -1 of 
the 10 years ( tig. 1). In 1039 the 
rate was 0.2 for males, 0.3 for fe- 
males ; in 1934, 3.2 for males and 5.1 
for females. The average rates for 
the period 1049-33 were : male, 2.3 ; 
female, 3.3. During that period in 
the United States the rates for both 
sexes declined (tig. 2). in 1949 they 


EAR 

were 2.9 for males and 3.4 for fe- 
males; in 1933 they were 1.9 for 
males and 2.3 for females. 

For New York City from 1939 
through 1943, the rate for males 
fluctuated narrowly between 2.5 and 
3; it became 6.6 in 1944, and from 
1940 through 1933 it was within 
the range 7.7 to 9 except for 1950 
when it was 11 and 1952 when it was 
11.3 (fig- 3). The rate for females 
from 1939 through 1933 bad a gen- 
eral trend upward but it iiuctuated 
with peaks at several points. From 
1939 through 1941 it did not exceed 
2.9 ; over the next 3 years it ranged 
between 4.4 and 3.4 ; it had peaks of 
U.S in 1946, 9.1 in 1930, and 12.3 in 
1932; then dropped to 8.4 in 1953. 
The male rate was in excess of the 
female rate for 10 of the 10 years, 
but the course was irregular. The 
averages for the period 1949 to 1033 
were: male, 9.5; female, S.6. 

From 1918 to 1030 accidental and 
undetermined fatal poisonings from 


morphine exceeded in absolute num- 
bers those from barbiturates. After 
that period a reversal In the ratio 
occurred. For example, in 1922 the 
ratio was 3:1 with morphine pre- 
dominant. In 1934 tiie ratio was 
likewise 3 : 1 but barbiturates were 
predominant. 

Deaths front- suicide by barbitu- 
rates , In England- Wales during the 
period from 1933 through 1954, the 
suicide rate by all methods tended 
to fluctuate within a narrow range 
without showing a definite upward 
or downward trend. The rate for 
suicide from barbiturate poisoning, 
however, after having remained 
fairly uniform up to 1943, then 
underwent a rapid rise (fig. 1). 
Starting at 1 in 1039, the rate be- 
came 1.4 in 1945 and reached S.S in 
1934. If the 5-year period from 1939 
through 1943 be compared with a 
later period of similar length, 1950 
through 1054, the average rate of 
deaths by suicide increased seven- 
fold, from 1 to 7.1 per million. 

In the United States the suicide 
rate from barbiturate poisoning fluc- 
tuated from 1.6 to 2.6 from 1039 to 
1944, inclusive; thereafter it rose 
steadily to reach a level of 4.5 dur- 
ing 1949 and 1950 ; it declined slightly 
during the next 3 years and then 
moved upward to 4.4 In 1954 (fig. 2). 
The average rate for 1950-34 was 
double that for 103 9—43; 4.2 com- 
pared with 2. 

In New York City from 1939 
through 1943, the rate for suicide by 
barbiturate fluctuated narrowly be- 
tween 3.2 and 5 ; it jumped to 12 in 
1044 and moved rather unevenly to 
reach 22.8 in 1954 (fig. 3). The 
average rate for 1950 through 1931 
was almost 4 times tiiat for 1939 
through 1943; 16.1 as against 4.3 
per million. 

Upon comparing the three sources 
of data over the 16-year period 1939 
through 1954, the rates are found 
to be in the following ascending 
order; the United States, England- 
Wales, New York City (fig. 4). For 
the last 3 years of that period the 
average rate for England- Wales has 
been 1.7 times that for the United 
States; that for New York City has 
been 2.2 times that for England- 
Waios and 3.8 times that for the 
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length, 19.10-51, the average rate 
of fatal poisonings during the hitter 
shows a sixfold Increase, 1.8 versus 
10.5. 

In the United States the rate for 
total deaths from barbiturate poi- 
soning was 3.20 in 1939, and re- 
mained in a range not exceeding -1.3 
until 19-15 when the rate was 5.7. It 
reached 7.0 in 1919; thereafter it de- 
clined and has remained between 0 
and 0.5 from 1951 through 105-1 ( lig. 
2). If the average rates for two 
5-year periods are compared, 1939— 13 
and 1950-5-1, it is found that the fig- 
ure for tlie later period is slightly 
less ‘than twice as high, 3.0 versus 
0.5. 

For New York City the rate- was 
5.7 in 1939; it gradually increased to 
9 in 19-13; it jumped to 17.7 in 19-1-1 ; 
it reached 27.3 in 1950; it declined 
slightly over the next 3 years; and 
then rose to 25.9 in 1951 (fig. 3). 
Thu average rate for the period 
1950-51 was 2-1.3; it was 3 times 


higher than the average rate of 7.4 
for the earlier span, 1039-43. 

Comparison of tiie three sources 
of data reveals that the rate for total 
deaths from ; barbitnrate poisoning 
was higher in New York City for 
every year from 1939 through 1954 
than were the rates for either 
Englund-Wales or tiie United States 
( fig. 4). From 1939 to 1019 the rate 
for tiie United States was higher 
than that for Bugland-Wales. 
Thereafter the reverse was true. 
For 1954 the rate for England-Wales 
was about twice as high as that for 
the United States. The compara- 
tive order of average rates for 1950- 
54 was: United States G.5; England 
and Wales 10.5; New York City 24,3. 

For botli males and females in 
England and Wales the rate of fatal 
poisonings iias risen steadily from 
19.39 through 1954 (lig. 1). Except 
for one year, the rates for females 
were slightly higher. The average 
rates for tiie period 1949-53 were: 


male, 8.1 ; female, 10.2. Figures on 
the distribution of fatal poisonings 
by sex in the United States are avail- 
able only from 1949 through 1953. 
During that period the rates for both 
sexes declined ; the rates for females 
were slightly higher than for males 
(fig. 2). The average rates were: 
male, 5.7 ; female, 7.7. 

Until 1944 the rate for fatal poi- 
sonings for males in New York City 
raiiged between 9 and 7.7 ; in 1944 it 
jumped to 17 ; in 1950 it reached a 
high point of 27.7 ; and declined 
thereafter to a value of 23 in 1953 
(fig. 3). The rate for females was 
5.3 in 1039 and increased steadily 
until it reached 10.7 in 1942; it 
jumped to 1S.4 in 1944 ; and reached 
its peak of 31.3 in 194(1. For the 
next 7 years it fluctuated rather 
narrowly between 20.3 and 23.1 ex- 
cept for the year 1050 when it was 
27. Up to 194S the female rate was 
higher than the male but thereafter 
the male has been higher. The av- 
erage rates for the 5-year period 
1949 through 1953 were: male, 24.4; 


Figure 1. Deaihs from barbiturates in England and Wales, 
1939-54, rate per million population. 
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female, 23.2. 

Fatal poisonings comprise two 
categories: death under accidental 
or undetermined circumstances and 
suicide. 

Death under accidental circum- 
stances. For England and Wales 
the rate for accidental death from 
barbiturate poisonings was 0.3 in 
1939, and rose gradually to become 
4.1 in 1954 (fig. 1). For the United 
States the rate for fatal barbiturate 
poisonings under accidental circum- 
stances was 1.5 in 1939 ; it remained 
at approximately that level until 
1945 when it reached 2.8; its high 
point was in 1949 with a rate of 3.1. 
In 1951 ib declined and from 1952 to 
1954 it was 2.1 (fig. 2). 

The trend of rates for New York- 
City over the same period has been 
highly irregular (fig- 3). The rate 
for fatal poisonings under accidental 
circumstances was 2.4 in 193 9; it 
reached three peaks of 10.1, 10, and 
32 in 1943, 1950, and 1952 respec- 
tively and then dropped precipi- 
tately to 3.1 in 1954. For each of 
the three census areas the average 
rate of the period 1939-43 compares 
with that of 1950-54 ns follows: 
England and Wales, 0.74 to 3.34; 
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fatal anil nonfatal, from 1945 to 
193-1 inclusive, it is found that the 
rate was 57.0 in 1915; it increased 
steadily until it reached 111.1 in 
1930; for the next 3 years it was 


below 100; but in 1954 it reached 
the peak of 123.3 per million living 
persons. The rate for 1934 was more 
than twice that of 1945. Of 491 
eases of barbiturate poisoning in 


New York City studied by occupa- 
tion, 40 percent were in housewives, 
theatrical performers, clerks, unem- 
ployed and factory workers with 
housewives leading ail others com- 
bined in this group by almost 2 : 1. 

The total rate may be. separated 
into two categories: nonfatal and 
fatal poisonings under accidental 
and undetermined circumstances; 
attempted suicide and suicide. It is 
interesting to examine the composi- 
tion of ibis total rate to ascertain 
tbe trend and proportion of each 
component. 

Nonfatal and fatal poisonings un- 
der accidental circumstances. Bar- 
biturate poisonings under accidental 
circumstances, both nonfatal and 
fatal, in New York City have shown 
an upward trend with some fluctu- 
ation over the 10-year period 1943- 
54. The rate in 1045 was 21.4; in 
1954, 43.4. Thus, over this span the 
rate has more than doubled. 

Attempted suicide and suicide. 
The rate for attempted suicide and 
suicide from barbiturate poisoning 
in New York City was 3G.2 in 1945 ; 
it increased steadily to reach 75.T in 
1950; it declined during the next 2 
years; and then resumed its climb 
to reach 79.S in 1934. Here again 
the rate over the 10-year span has 
more than doubled. 

For every year from 1945 through 
1954, the rate for combined suicidal 
attempts and suicide was greater 
than that for combined nonfatal and 
fatal poisonings under accidental cir- 
cumstances. In four of the years the 
rate was more than twice as high 
for attempted suicide and suicide 
than it was for poisonings under 
accidental circumstances. Over the 
5-year period, 1950-54, almost two- 
thirds of the barbiturate poison- 
ings, both fatal and nonfatal, were 
by self-destructive intent rather 
than by accident. 

Source of Supply 

It is abundantly clear that there 
has been an increase in the use of 
barbiturates; it is equally apparent 
that it has been accompanied by an 
increase in the misuse of them. But 
there is sharp difference of opinion 
over the source of supply which con- 
tributed to tlie misuse. It is con- 


Figure 4. Deaths from barbiturates in New York City, United 
States, and England and Wales, 1939-54, rate per million popu- 
lation. 
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United States. Xu 1030 Hambourger 
noted that in the United States the 
Incidence of suicides was nearly 
twice as high in large cities as in 
the whole Nation. 

The sex distribution on the suicide 


rate by barbiturate poisoning for 
England-Waies shows that for the 
period 1030-3-1 the rates for female 
suicides have with the exception of 
1 year been higher than those for the 
males. The average rates from 1010 


through 1033 were: males, 3.G; fe- 
males, 0.0. Contrastingly, when to- 
tal suicide rates by ail methods are 
considered, the male rates have been 
consistently in excess of the female. 
1'Yom 1010 through 1053 in the 
United States tire rates for barbitu- 
rate suicides for the females were 
consistently slightly higher than for 
the males. The averages were: 
males, 3.4; females, 5. The distri- 
bution by sex of the suicide rate 
from barbiturate poisoning in New 
York City from 1930 through 1953 
does not show a consistent trend. 
The averages for the period 1919 to 
1953 wore: male, 11.9; female, 11.6. 

From a study of the England- 
lVales data Brooke found that the 
increase in suicide rates from bar- 
biturate poisoning from 1912 to 1951, 
inclusive, was more pronounced at 
ages 15 and upwards. In the age 
group 13-04 the rates for 3 years by 
sexes were : 1912, males, 1.6, females, 
1.3; 191S, males, 7.3, females, S.6; 
1931, males, 11.9, females, 18.1. The 
rates in the age group 65 and over 
were; 1912, males, 0.6, females, 0.1; 
191S, males, 5.1, females, 6.3; 1931, 
males, 12.S, females, 21.1. It was re- 
marked that it was iu these age 
groups that one would expect to find 
most of the cases of depression and 
insomnia for which barbiturates 
might be prescribed. 

The distribution of the death rate 
from barbiturate poisoning on the 
basis of attending circumstances 
yields striking results. Of the aver- 
age death rates from barbiturate 
poisoning (luring 1950 to 1951, in- 
clusive, in England and Wales, the 
United States, and New York City, 
tlie percentages due to suicide were 
respectively: 07.6, 61.6, and 66.2. 
Thus in all three areas suicides ac- 
count for about two-thirds of the 
deaths from barbiturate poisoning. 

From the England-Waies experi- 
ence, Brooke commented that a pref- 
erence has been shown lately for 
using barbiturates as suicidal agents 
rather than some other lethal means. 

This is likewise true in New York 
City where of recent years barbitu- 
rates have become the method of 
choice for suicide. 

Total poisonings, nonfatal and 
fatal. From tire data on total poi- 
sonings in New York City, both 


Figure 3. Deaths from barbiturates in New York City, 1939-54, 
rate per million population. 
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the retail pharmacist is said to dis- 
pense barfdturatos without a pre- 
scription. Where there are legal 
provisions which require the phar- 
macist to keep records on the pur- 
chase and distribution of barbitu- 
rates, these violations are detectable 
and subject to prosecution. How- 
ever, the inadequacy of enforcement 
even in these ureas makes the 
figures on violations extremely 
unreliable. 

The second source of supply with- 
out a prescription is from friends 
and neighbors who usually act from 
a motive of helpfulness. When a 
person complains of insomnia or 
anxiety, a well-intentioned friend 
with a similar complaint may pro- 
vide barbiturates out of his supply. 

The third source of supply of bar- 
biturates, It is asserted, is illegal 
traffic with a black market. By 
some this is regarded to he the 
major source of supply of barbitu- 
rates and responsible for most of the 
potentialities of misuse. It is al- 
leged to be a vast, gigantic operation. 
In an article on the subject the Xew 
Tor!; World-Telegram and Sun de- 
tailed the four channels which oper- 
ate outside tlie usual pharmaceutical 
routes. First in the illicit trade are 
export-import firms which obtain 
their supply from the wholesale 
druggist. All that the export-import 
firm needs is a letterhead and a 
telephone number ; for these may be 
the only credentials on which the 
wholesaler checks. A second type of 
illicit operation is by deception and 
misrepresentation in which supply 
houses and even pharmaceutical 
houses are the victims. A person in- 
terested in peddling barbiturates at 
a fantastic profit has a fictitious 
physician’s letterhead or prescrip- 
tion blank printed and on the basis 
of it places orders with supply 
houses. The third source of supply 
which is said to fall into illegal 
channels is samples for physicians. 
Reputedly there are 200 different 
brands of sleeping pills and 1,300 
drug houses compound and package 
one or more prepa rations. In order 
to encourage the sales of their prod- 
ucts, these companies regularly 
send samples to physicians. A wide- 
spread amount of" these jiroducts is 


said to contribute to the vast illicit 
traffic. 

On the other hand, this image of 
a vast illegal traffic is not shared by 
all authorities. Some assert that 
there is no evidence of production 
of barbiturates in tlie United States 
designed exclusively for illicit sale. 
They add that although the extent 
of diversion of barbiturates from 
legitimate to illegitimate channels 
is unknown, the infrequency of 
charges of this practice would lead 
to the belief that it is comparatively 
small. 

Previous Recommendations 

In 19-13 in tlie belief that barbitu- 
rates were being sold indiscriminate- 
ly, tlie commissioner and deputy 
commissioner of health of New 
York City requested the Committee 
on Public Health to consider the 
subject and to recommend a solu- 
tion. At that time the Sanitary 
Code of New York City included 
barbiturates among the harmful 
drugs which could not lie dispensed 
without a written prescription. It 
further provided that any prescrip- 
tion containing barbiturates should 
not be renewed or refilled by a phar- 
macist if it bore any indication to 
that effect. 

The health department was of the 
opinion that in the indiscriminate 
use of barbiturates tlie supply was 
from two sources: (1) over-the- 
counter sale by pharmacists; (2) 
refilling of prescriptions by phar- 
macists. As a possible control of 
the second source the deputy commis- 
sioner suggested an alternative: (1) 
to prohibit the refilling of all pre- 
scriptions containing barbiturates, 
a procedure that admittedly might 
be highly unpopular; or (2) to un- 
dertake an educational campaign 
among physicians to make more fre- 
quent use of their prerogative to 
limit prescriptions to a single filling. 
The opinion of the Committee oil 
Public Health was sought concern- 
ing the desirability of these pro- 
posals. 

The committee stated its belief 
that it was inadvisable to prohibit 
tlie refilling of all prescriptions con- 
taining barbiturates since such a 


policy would work an undue hard- 
ship on those patients who might he 
required to use barbiturates con- 
tinuously; for example, epileptics. 
As for the alternative course of 
action, the committee doubted 
whether physicians should he asked 
to antagonize patients by writing 
“nonrefillable” on prescriptions inas- 
much as the physicians’ motives 
would certainly he misconstrued. 

The committee recognized two 
other methods by which tlie sale of 
barbiturates might be further con- 
trolled: (1) the Sanitary Code might 
he revised to provide that prescrip- 
tions for barbiturates should not be 
refillable unless the physician indi- 
cated otherwise; and, (2) prescrip- 
tions for barbiturates might carry an 
expiration date of G months or per- 
haps a year. Exceptions might be 
made for prescriptions in which the 
barbiturate was not the main in- 
gredient. 

After consideration of all the 
aspects, the committee reached the 
conclusion that the use of barbitu- 
rates did not then constitute a suffi- 
cient problem in public health to 
warrant the adoption of any meas- 
ures for restriction beyond those 
then in the Sanitary Code. It was 
believed that tlie production of bar- 
biturates was not unduly large in 
view of the number of epileptics. 
Moreover, the committee reasoned, 
further control of the sale of bar- 
biturates would not materially re- 
duce the number of suicides, since 
a person bent on self-destruction by 
barbiturates could go from physi- 
cian to physician in order to obtain 
a sufficient quantity or could resort 
to other methods of suicide. The 
committee summarized its position : 
“In view of tiie fact that the bar- 
biturates do not present a large pub- 
lic health problem from the point of 
view of suicides, toxic psychoses, 
addiction, or chronic xioisoning, and 
since the suggestion for the further 
control of their sale by tiie depart- 
ment of health would either work a 
hardship on those who must use 
these drugs almost continuously, or 
would place physicians ia an un- 
necessarily difficult position, or 
would prove unenforceable, the com- 
mittee is of the opinion that no re- 
vision in the Sanitary Code should 
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vcnicnt to consider this issue over 
the source under the headings: mis- 
use o£ a prescription, and misuse 
without a prescription. 

Misuse of prescription. To he 
considered under this topic is the 
charge that many of the prescrip- 
tions for barbiturates are unwar- 
ranted, ill-advised, or contraindi- 
cated. This point has already been 
discussed under promiscuous use. 
The extent to which prescriptions 
include barbiturates was also cited 
there. It 1ms been pointed out that 
from such information as is avail- 


aide the physician is prescribing bar- 
biturates justifiably for sympto- 
matic relief in patients who have 
actual complaints, and that if spe- 
cific remedies were available be 
would gladly turn to them. 

Sleeplessness and tension are 
probably the two most frequent com- 
plaints for which the physician 
prescribes barbiturates. Locket and 
Angus report that in G2 out of 01 
cases of barbiturate poisoning, the 
barbiturate was prescribed for the 
patient by bis medical practitioner: 
and in more than 00 percent it was 
given for insomnia either alone or 
as the major complaint. Certainly 
sueli a therapeutic measure by a 
physician is neither irrational nor 
unwarranted. On the contrary, the 
physician is performing his profes- 
sional duties by the best method 
available to him. 

Another part of the same charge 
concerning prescriptions for barbi- 
turates is based on their being a 
source of supply for suicides. Of 
the <54 patients with barbiturate poi- 
soning reported by Locket and An- 
gus, 49 were suicidal attempts : 0 
had made one or more previous at- 


tempts. Nineteen were diagnosed 


as having a severe depressive state ; 
It* bad severe social and domestic 
disturbances. Some of the patients 
had previously been iu mental hos- 
pitals. All lmd obtained barbitu- 
rates by prescription. On studying 
the source of supply in 71S cases of 
barbiturate poisoning in New York 
City, Tricbter found 52 percent bad 
obtained the barbiturate on pre- 


scription from a physician. 

in these instances, critics question 
whether the prescriptions for bar- 


biturates were not ill-advised and 
contraindicated. The inference is 
that the physician may have exer- 
cised poor judgment and failed to es- 
tablish iulequate precautions. A fair, 
pertinent, and significant question 
is : Wliat would have happened to pa- 
tients wiio committed suicide by a 
barbiturate if the physician lmd not 
prescribed it? It is not improbable 
that they would lmve obtained it 
from another source or would 
have chosen another means of 
self-destruction. 

Tins opens up the entire subject 
of suicides, not just those from bar- 
biturates. It is beyond the scope of 
this report to go into that subject in 
all its ramifications. Hut for pres- 
ent purposes it should lie stated that 
some patients may give no indication 
of contemplated self-destruction. 
Furthermore, when patients issue 
threats or declare intentions, they 
seldom utter them in the presence of 
flic physician, and the family either 
dismisses them or fails to transmit 
the information. Consequently, all 
too frequently the physician is not 
alerted to the possibility of suicide. 
Moreover, not all persons who issue 
threats carry them out. Thus it is 
not easy to reach a decision about 
the probability of suicide in a pa- 
tient. Nor is the course of preven- 
tive action simple and unobstructed. 
Tlie patient, or the family, or both, 
nmy resist recommendations of su- 
pervision and institutionalization. 
What is virtually demanded is an 
infallible method of detecting pro- 
spective suicides and of thwarting 
their plans, often without recourse 
to hospitalization. This, the physi- 
cian does not have. Yet he must try 
to bring relief to patients from their 
complaints. When the situation is 
viewed in its broad frame, it is at 
least an open question whether the 
physician’s prescription for a bar- 
biturate to relieve insomnia, anxiety, 
or tension is ill-advised or contra- 
indicated on the grounds that the 
patient might commit suicide. 

The second type of alleged misuse 
of prescriptions for barbiturates is 
the charge that the therapeutic pre- 
scription from the physician is very 
often for amounts beyond the imme- 
diate need of the patient. It is prob- 
ably true that in an attempt to re- 


lieve tlie patient of expenditure of 
time and money in repeated office 
visits, the physician may issue pre- 
scriptions for barbiturates in excess 
of the patient’s immediate need. 
Unfortunately, some patients either 
cannot or will not exercise due judg- 
ment in taking the medication as di- 
rected ; some uiay save their pills for 
suicidal purposes. Tlie Lancet has 
reported on two persons who com- 
mitted suicide, both of whom had 
been given a fortnight’s supply of 
barbiturates. One had received 72 
tablets 10 days before bis death, of 
which only -1 remained. There are 
no data to indicate the frequency 
with which physicians prescribe 
barbiturates in unreasonably gener- 
ous amounts. 

As a third type of misuse of pre- 
scriptions it is said that pharmacists 
and physicians collaborate in dis- 
pensing barbiturates indiscrimi- 
nately but technically in a legal 
manner. It is asserted that the 
pharmacists sell barbiturates to per- 
sons with no prescription at the time 
of sale but subsequently the transac- 
tion is covered by a collaborating 
physician who provides a prescrip- 
tion without seeing tlie patient. 

In the fourth type of misuse of 
prescriptions, tlie pharmacist is al- 
leged to dispense barbiturates be- 
yond the amount specified in the 
prescription. Commenting on the 
seeming unreasonableness of having 
to return later for an additional 
supply, the customer asks whether 
a greater amount than specified in 
the prescription can be sold. It is 
conceivable that some pharmacists 
may yield to accommodating the 
customer by meeting his request. 

At present there are no figures to 
indicate the number of instances in 
which these various types of misuse 
of prescription occur. By some 
there is said to be flagrant abuse and 
that it constitutes a considerable 
source of supply for potential mis- 
use. Others regard this source of 
supply as negligible. 

Without a prescription. In con- 
sidering source of supply there is an- 
other category comprising the vari- 
ous ways iu which barbiturates are 
obtained without a prescription. 
Three different types of procedure 
fall under this heading. In the first, 
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and in the main duplicated section 
1300a of the 1930 law. The basic 
requirement was a written prescrip- 
tion. In 19-10 section 13GCa was 
newly entitled “Barbiturate and 
Other Hypnotic and Somnifacient 
Drugs” and was expanded to essen- 
tially its present form. In 1947 fol- 
lowing a new revision of the Educa- 
tion Law, section 1300a was re- 
numbered to section 0S14. Minor 
changes were made in the phrase- 
ology of the section; and. numbering 
of tlie subsections was standardized. 

Section 0814 has continued to the 
present without change. It is dis- 
similar to the committee’s recom- 
mendations in several respects : 

1. It permits a prescription for 
barbiturates to be refilled unless it 
bears a direction to the contrary. 
If the prescriber fails to specify “not 
to be refilled” or an indication of the 
refillable time period, then the pre- 
scription may he refilled during a 
period of not move tliau 6 months. 
Furthermore, the prescription shall 
not be refilled prior to the end of the 
period for which the medication 
should last. 

2. It carries no provision for the 
physician to dispense barbiturates 
directly to the patient. 

3. It contains no provision requir- 
ing the pharmacist to keep records 
of bills for purchase of barbiturates ; 
and, 

4. It does not require manufac- 
turers, wholesalers, and jobbers to 
maintain a record of amounts of bar- 
biturates received, distributed, or 
sold. 

Section 1747b of the Penal Law of 
New York State entitled “Sale or 
Possession of Barbiturate Drugs or 
Preparations” carries a penalty for 
unauthorized sale or possession of 
barbiturate drugs or preparations. 

Other States 

The Drafting Committee of the 
Council of State Governments 
drafted a model bill entitled “Hyp- 
notic or Somnifacient (sleep-pro- 
ducing) Drugs Act” which appeared 
in its report on Suggested State Leg- 
islation Program for 1935. The 
council is the research and law writ- 
ing agency of the Conference of 
State Governors which is held an- 


nually to consider methods of 
achieving greater economy and effi- 
ciency in State government. This 
model law is similar to the recom- 
mendations by the Committee on 
Public Health except in the follow- 
ing particulars ; Although it requires 
that refilling of a prescription must 
he specifically authorized, it does not 
specify a minimum interval between 
renewals, the total number of renew- 
als, and tlie expiration date of the 
prescription. On the other hand, it 
includes a section on penalties. 
One of the provisions in the model 
law is similar to that recommenda- 
tion of the Committee on Public 
Health which was not adopted in tlie 
Sanitary Code; namely, the physi- 
cian must maintain records of bar- 
biturates distributed by him. 

In response to a questionnaire on 
the model law, tiie council heard 
from 34 out of 48 States. Alabama, 
California, Iowa, Maine, New Jer- 
sey, North Carolina, South Carolina, 
Texas, and Wisconsin indicated that 
legislation substantially similar to 
the draft of the model law was ap- 
proved in each State prior to 1953. 
Indiana, Massachusetts, Montana, 
Nebraska, and Rhode Island have 
indicated that legislation substan- 
tially similar to the model act was 
passed during tlie 1935 legislative 
sessions. 

Federal 

Federal control over tlie sale of 
barbiturates is exercised by the 
United States Food and Drug Ad- 
ministration through application of 
the misbranded drug and device 
provisions of the Federal Food, 
Drug and Cosmetic Act of 1938, sec- 
tions 502 and 503. Prior to 1951, 
Food and Drug Administration 
prosecutions for the sale of barbitu- 
rates without prescription rested ou 
the charge of misbranding under 
section 502 which specified 10 types. 

Of these tlie following four cov- 
ered in section 502 (b), (d), (e), 
and (f) should he especially con- 
sidered : A drug and device in pack- 
aged form shall be deemed to be 
misbranded : 

1. Unless it bears a label contain- 
ing tlie name and place of business 
of tlie manufacturer, packer, or dis- 


tributor; and an accurate statement 
of tlie quantity of tlie contents. 

2. Unless the label on a narcotic 
or hypnotic substance bears its name 
and quantity; and tlie statement 
“Warning- — May be habit forming.” 
By the terms of tlie section barbitu- 
rates are defined as habit forming. 

3. If it is not designated solely by 
a name recognized in an official com- 
pendium, unless its label bears the 
common or usual name of the drug 
or each active ingredient, including 
the quantity or proportion of sub- 
stances specified in the subsection. 

4. Unless its labeling bears ade- 
quate directions for use and such 
adequate warnings against use in 
instances where it may be unsafe. 
Under tlie accompanying regulation 
of this fourth provision, shipment 
or delivery of prescription drugs, 
including barbiturates, were ex- 
empted if the label contained the 
statement "Caution: Federal law 
prohibits dispensing without pre- 
scription.” 

Section 503 (b) of the Federal 
Food, Drug and Cosmetic Act of 1938 
provided that drugs dispensed on pre- 
scription were exempt from the first 
and third labeling requirements. 
This section further provided that 
if the prescription was marked non- 
refillable or refill was prohibited by 
law, the drug dispensed was exempt 
from the requirements that the label . 
carry the name and quantity of nar- 
cotic or hypnotic substance, and the 
statement “Warning — May be habit 
forming." 

In 1931 section 503 (b) was 
amended by the so-called Durham- 
Humphrey Act which replaced the 
previous provisions of that section. 
This new section provides essentially 
that : 

1. A drug intended for use by man 
which : 

(a) is a habit-forming drug to 
which section 302 (d) applies [nar- 
cotic and hypnotic substances] ; or 

(b) because of its toxicity or 
other potentiality for harmful ef- 
fect, is not safe for use except under 
supervision of a practitioner licensed 
by law to administer such a drug; 
or 

(c) is a new drug limited to use 
under the professional supervision 
of a practitioner licensed by law to - 
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be recommended at the present 
time.” 

Because of the reported growth of 
illicit trade in barbiturates and the 
increase in accidental poisonings 
and suicides by them, the Committee 
on Public Health in 1015 at the re- 
quest of the commissioner of health 
of Mow York City again considered 
the desirability of extending restric- 
tive measures regarding their sale 
and distribution. The commissioner 
■submitted to the committee a draft 
of proposed regulations which had 
been formulated in cooperation with 
tlie New York ollice of the Federal 
Bureau of .Narcotics. 

After studying the pro Idem and 
the suggested proposals, the com- 
mittee came to the conclusion that 
stricter measures of control over the 
sale and distribution of barbiturates 
were warranted. The suggested ex- 
tension of control, however, was not 
to operate to interfere with the free- 
dom of physicians in their practice; 
rather, it was aimed to guard against 
misuse of barbiturates by the dis- 
penser and tite user. 

The committee recommended the 
following specific regulations; 

1. Prescriptions should be retill- 
nble when so Indicated by the is- 
suing physician ; but such prescrip- 
tions should indicate a minimum 
interval between renewals and tlie 
total number of renewals. No pre- 
scription containing a barbiturate 
should lie refilled sifter 0 months 
from the date of issuance. 

2. Pharmacists should not reveal 
the content or furnish copies of pre- 
scriptions to patients. 

3. Prescriptions should carry suit- 
able information about the identity 
of the patient and the preserlber. 

4. In an emergency a physician 
should be allowed to transmit to a 
pharmacist by telephone a prescrip- 
tion for not more than six average 
doses of barbiturate drugs provided 
a written prescription is supplied to 
the dispensing pharmacist within 72 
hours. Should tlie pharmacist fail 
to receive such a written confirma- 
tion, lie should notify the health de- 
partment of the omission. 

5. Proper records of dispensed 
barbiturates should be kept by physi- 
cians, dentists, and veterinarians. 


<S. .Manufacturers, wholesalers, 
and jobbers should maintain suit- 
able records of sales and distribu- 
tion, and inventories of stocks. 

7. Pharmacists jjhonld keep rec- 
ords of hills of purchase of barbi- 
turates and copies of prescriptions 
on which such drugs were dispensed, 
including notation of amounts dis- 
pensed upon refilling. 

S. Barbiturates should not be sup- 
plied to any person except on pre- 
scription or in the course of legal 
sale within tlie drug trade. 

AH of these recommendations in' 
either their original or a slightly 
varied form were incorporated into 
the Sanitary Code by tlie end of 
1017. They are presently in force. 

Legislation 

New York City 

Prior to October 11, 1022, the San- 
itary Code contained no specific 
provision concerning the sale of bar- 
biturates. They were regulated by 
the provisions applicable to all other 
drugs. These regulations included: 

1 . Registration with the New York 
City Department of Health of uon- 
preseriptive proprietary and patent 
medicines; 

2. Provisions against misbrand- 
ing, imitation, and substitution; 
against false and misleading state- 
ments; and against failure to dis- 
close alcohol, narcotics, chloroform, 
chloral hydrate, and aeetauiiid ; 

3. Prohibition agaiust dispensing 
a prescription, decoction, and medi- 
cation under false or misleading 
name, direction, or pretense. 

In 1922 tlie hoard of health 
adopted section 12(5 of the Sanitary 
Code which was entitled “Veronal, 
etc. sale regulated." This section 
forbade tlie sale at retail, except 
upon written prescription, of veronal, 
veronal sodium, luminal, and luminal 
sodium, together with sulphoual, 
tuinal, and tetranol. Additionally, 
these substances were designated by 
chemical name, and provision was 
made that the section apply to these 
drugs by whatever name called or 
known. 

In 1910 the Sanitary Code was 
amended by section 116 on prohibi- 
tion of manufacture and sale of 


adulterated and misbranded drugs 
which incorporated the provisions 
of section 502 of tlie Federal 
Food, Drug and Cosmetic Act of 
1938. This section applied to all 
drugs. 

In the same year the Sanitary 
Code was further amended by sec- 
tion 118 which regulated more fully 
tlie sale of barbiturates in New York 
City. Barbiturates were included 
among the drugs which could not 
he dispensed without a written pre- 
scription, and this prescription could 
not be refilled if it bore an indica- 
tion to that effect. 

The 1945 recommendations of the 
Committee on Public Health were 
for tlie most part adopted by the 
hoard of health in 1947 as amend- 
ments section 118 b, c, d, and e to 
the Sanitary Code. Differences from 
tlie recommendations were: The 
life of tlie original prescription was 
reduced to 3 months. The recom- 
mendation requiring physicians to 
keep vecords of barbiturates dis- 
pensed was not adopted. Instead, 
labeling of the container by the 
physician dispensing barbiturates 
was specified. The provision allow- 
ing for filling of a telephone prescrip- 
tion for barbiturates did not appear 
in the amendments of 1947 but was 
adopted in 1948. 

New York State 

There was no specific legislation 
on barbiturates or other hypnotic or 
somnifacient drugs prior to 1939. 

In that year the Education Law was 
amended by addition of section 1360a 
entitled “Hypnotic and Somnifacient 
Drugs" which by definition included 
barbiturates. The basic require- 
ment was a written prescription. 
Later in 1939, article 51 regulating 
tlie practice of pharmacy was com- 
pletely revised to incorporate the 
provisions of tlie Federal Food, Drug 
and Cosmetic Act of 193S with re- 
spect to drugs and cosmetics. Dur- 
ing this revision section 1360a was 
repealed. No specific legislation on 
barbiturates was again introduced 
into the Education Law until 1945. 

In 1945 a new section 1366 a, en- 
titled “Hypnotic and Somnifacient 
Drugs” was introduced into the Ed- 
ucation Law. By definition this 
section again included barbiturates 
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of enforcement of existing- State and 
city laws and the possibilities for the 
future might well he explored before 
turning the responsibility too quickly 
over to n Federal bureau. 

It is the opinion of the committee 
that the model law for States to con- 
trol barbiturates, which is pat- 
terned after its recommendations 
of 1915, is a highly effective legis- ’ 
lative measure containing ade- 
quately restrictive provisions. The 
fault lies not iu the terms of this 
law : indeed, it is much more restric- 
tive and in its approach is capable 
of exerting much more control than 
are the existing Federal statutes. 

Rather, the present inadequacies 
in controlling barbiturates are of an- 
other kind. They are four in num- 
ber: First, the model law has not 
been adopted by all ; indeed, not by 
a majority of the States. This is 
not just a matter of gross negligence 
or apathy. It takes time to achieve 
- legislative remedies for social prob- 
lems. But before judging the ade- 
quacy of the model law and the ca- 
pability of the States to control bar- 
biturates through it, it would seem 
reasonable that the law be on the 
books. How can effective control be 
expected when only 13 States have 
adopted the measure? How can 
New York City enforce its model 
regulations to greatest effect, as- 
suming that St had sufficient person- 
nel, when the rest of New York State 
and some of the adjoining States are 
exempt? In view of the demon- 
strated magnitude of barbiturate 
poisoning in New York City, the 
blocking of these loopholes is impor- 
tant. Because of the apparent con- 
centration of the barbiturate 
problem in urban areas, large cities 
with home rule in the various States 
should also have laws patterned af- 
ter the model act. 

Second, in those States which have 
accepted the model law, it has been 
so recently adopted that its enforce- 
ment has in all probability not 
reached the level that might be 
hoped for. But time is not the only 
reason. Even in New York City with 
its highly restrictive regulations in 
effect since 1917, it would require 
considerable temerity to argue that 
enforcement has been exemplary. 
Nor should the health department be 


criticized, or censured. To examine 
properly the records of manufac- 
turers, wholesalers, jobbers, and 
pharmacists requires an adequate 
staff of inspectors. For tiffs the de- 
partment has never had the neces- 
sary number of personnel. It has 
only 20 pharmacy inspectors, bur- 
dened with many other duties, to 
patrol 4,000 retail pharmacies and 
D00 jobbers, wholesalers, and pack- 
agers. It is absurd to demand more 
stringent laws when there is so little 
provision for enforcement of suffi- 
ciently strong existing measures in 
the Sanitary Code of New York City. 
More laws will not compensate for 
an insufficient number of inspectors. 

Nor would a vast force be re- 
quired. A reasonable number of 
inspectors engaged full time and reg- 
ularly in auditing the records of 
pharmacies, wholesalers, and job- 
bers might soon instill honesty 
among all transactors, particularly 
if the element of surprise was util- 
ized. By much the same system 
bank examiners have exercised a 
salutary influence. The problem of 
barbiturate poisoning in New York 
City has been shown to he propor- 
tionately mueii greater than it is 
in the Nation. Therefore, if the 
situation in New York City were im- 
proved, it would go far toward re- 
ducing the national incidence of 
barbiturate poisoning. 

It is believed that the misuse of 
barbiturates is concentrated iu ur- 
ban areas, particularly large cities ; 
accordingly, it follows that enforce- 
ment efforts should be concentrated 
theie. For that a Federal Bureau 
is not needed. 

Third, ignorance and a casual at- 
titude have been the prevailing at- 
mosphere surrounding barbiturates. 
The public has been unaware that 
this valuable family of hypnotics, 
like almost all other medication, is 
not without its dangers when mis- 
used. Those who know the risk of 
misuse, the physician and the phar- 
macist, have apparently not ade- 
quately informed or sufficiently im- 
pressed the patients about it. 

Even after studying the figures on 
prevalence of use and misuse of 
barbiturates, the source of supply, 
and the legislative controls, the 


committee is convinced that it has 
not yet come to the core of the situ- 
ation. Why is there widespread use 
and misuse of barbiturate-containing 
sedatives and sleeping pills? There 
must be a reason. That widespread 
practice must be symptomatic of an 
underlying condition. The commit- 
tee can only come to the conclusion 
that there exists all too much un- 
rest, anxiety, and tension in the 
public. 

Under these circumstances, such 
a radical step as prohibiting the use 
of the therapeutically valuable bar- 
biturates on the grounds that it 
would remove a means of self-de- 
struction would not be a sensible 
action or a sure corrective. With 
equal reason it might be argued 
that all high bridges and buildings 
should be razed, and all gas lines 
should he disconnected. True, It is 
an imperative duty to throw every 
reasonable safeguard around the 
use of barbiturates. Nevertheless, 
that is not a true remedy which will 
bring effective and permanent relief. 
At best it is treating the symptoms 
of a disease, not its cause. Now 
perforce it is the main recourse. 

But there must also he a more 
fundamental approach to the solu- 
tion. What is needed is a means of 
preventing the prevalent unrest and 
anxiety. For that it is necessary 
to have knowledge about the causes 
of the emotional manifestations that 
so abound in society. Furthermore, 
effective prevention of suicide can 
come only through an understand- 
ing of the factors that bring about 
a morbid state that leads to a desire 
for self-destruction. Knowledge on 
these points can only come through 
research. Until recently the amount 
expended for research on mental and 
emotional disorders was so infini- 
tesimally minute as to be insignifi- 
cant. Even now the manpower and 
funds for investigations in this area 
are so limited in comparison with 
the transcendent importance of the 
subject as to make the need a clarion 
challenge. 

In sum, the committee concludes 
that available model legislation is 
adequately restrictive, but it lias not 
been widely enough adopted ; where 
it has been put into effect, it has 
not been enforced. Moreover, such 
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administer such a drug, shall he 
dispensed only: 

(l) upon a written prescription, 
or 

(ii) upon an oral prescription 
reduced promptly to writing and 
tiled by the pharmacist, or 

(ili) by refilling any written or 
oral prescription if the refilling is 
authorized by the prescribe!' either 
In the original prescription or by 
oral order which is reduced promptly 
to writing and filed by tlie phar- 
macist. 

A drug dispensed contrary to 
above provisions shall he deemed 
misbranded. 

2. Any drug dispensed by filling 
or refilling a written or oral prescrip- 
tion of a practitioner licensed by law 
to administer such drug shall he 
exempt from misbranding ns speci- 
fied in section o02, except as to false 
and misleading labeling, imitation 
of another drug, substitution, and 
packaging requirements, if the drug 
bears a label containing the name 
and address of the dispenser, the 
serial number and date of the pre- 
scription or of its filling, the name 
of the prescribe! - , the name of the 
patient, the directions for use, and 
any cautionary statements contain- 
ed in the prescription. 

3. The administrator may by regu- 
lation exempt lmbit forming drugs 
and new drugs from prescription 
requirements, when these are not 
necessary for the protection of pub- 
lic health. 

4. A drug which is subject to the 
prescription requirement shall lie 
deemed to he misbranded if at any 
time prior to dispensing its label 
fails to bear the statement: ‘'Cau- 
tion: Federal law prohibits dis- 
pensing without prescription.” A 
drug not subject to prescription shall 
he deemed to be misbranded if at any 
time prior to dispensing its label 
bears the caution statement. 

The United States Food and Drug 
Administration now uses section 
HO.'! (b) (l) in prosecuting violative 
sales of prescription drugs, including 
sales of barbiturates. It has been 
noted that the statement “Warn- 
ing— May lie habit forming” was for- 
merly required on labels for both 
stock and dispensing containers of 
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barbiturates except when the pre- 
scription was marked “noureflllable” 
or its refilling was prohibited by law. 
Under revised section C03 <h), as 
provided lu the Durham-Humphrey 
Act, barbiturates dispensed on legal 
prescription do not require the state- 
ment “Warning— May he habit form- 
ing” on the label of the dispensing 
container. 

It will he noted that the Federal 
law, while placing barbiturates on 
the prescription list, controls their 
manufacture and distribution by 
specifications of misbranding. Ex- 
cept for tlie requirement of a pre- 
scription, this approaeli is separate 
and distinct from that recommended 
by the Committee on Public Health. 
Even In tlie requirement for a pre- 
scription, there is no restriction on 
refilling, such as the minimum inter- 
val, number of refiilings, and life of 
the prescription. 

When the Durham-Humphrey Act 
went into effect in 1052, pharmaceu- 
tical associations and pharmacy 
hoards in 11 States decided that the 
laws in their States which control 
the sale of drugs should he amended 
to bring them into conformity with 
the Federal statute. This action was 
proposed in order to eliminate the 
confusion to which druggists were 
subjected in operating under two 
conflicting statutes. The laws of 
these States were in conflict with 
the Federal Durham-Humphrey Act 
on one or both of two points: pro- 
hibition against refilling of barbitu- 
rate prescriptions, and against lilt- 
ing telephoned prescriptions, both of 
which are permitted under the Dur- 
lmm-Iluinplirey Act. 

Whenever State and Federal laws 
eouliict, the stricter law prevails. 
Unaware of this, some pharmacists 
have thought that because tlie Fed- 
eral law permits tlie refilling of bar- 
biturate prescriptions and tlie filling 
of telephoned barbiturate prescrip- 
tions, such practices are proper even 
though the State law bans them. 
Harmonizing of the laws would end 
this confusion. In 20 States no 
amendment was needed to bring 
their laws into conformity with the 
Durham-Humphrey Act. Further- 
more, the model State law on barbi- 


turates does not conflict with Fed- 
eral regulations. 

Discussion and Conclusions 

It is clear that the incidence of 
both fatal and nonfatal barbiturate 
poisoning is of such a magnitude 
that it constitutes a problem, in pub- 
lic health. Because it includes poi- 
sonings both under accidental cir- 
cumstances and from suicidal at- 
tempt, any plan for reduction must 
take cognizance of these two separ- 
ate aspects. It is further evident 
that the rate of incidence is very 
much higher ill New York City than 
in the United States. 

As a solution to tlie barbiturate 
problem there has been a loud de- 
mand for Federal supervision, vari- 
ously expressed as stiller Federal 
laws, tighter Federal control over 
distribution. Federal regulations 
similar to those for narcotics. But 
both commercially and pharmaco- 
logically, barbiturates are dissimilar 
to narcotics. It should be remem- 
bered that narcotics come from a 
foreign source and that the basis of 
control is a revenue measure. In 
contrast, tlie barbiturates are do- 
mestically produced and the model 
act now in effect in some States and 
proposed for all is much stricter ; in 
fact, it could not with reason be 
much more strict. Certainly the 
Harrison Act for narcotics is not ap- 
propriate for or applicable to bar- 
biturates. If wlmt is wanted is 
more restrictive Federal legislation 
because of seeming legal inadequacy 
in some States, the model act for 
States should be carefully studied 
before clamoring for a Federal 
panacea. 

Another form of demand for Fed- 
eral regulation is that the Narcotics 
Bureau be given enough money and 
personnel to carry out a program to 
control the manufacture, distribu- 
tion, and sale of barbiturates. To 
place this responsibility on a bureau 
that is already overburdened with 
the gigantic task of coping with illi- 
cit narcotic traffic would add an ad- 
ditional handicap that would indeed 
be formidable. It is asserted that 
the Narcotics Bureau is most inade- 
quately supported for its present 
work. Here again the present status 
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of enforcement of existing State and 
city laws and the possibilities for the 
future might well be explored before 
turning the responsibility too quickly 
over to n Federal bureau. 

It is the opinion of the committee 
that the model law for States to con- 
trol barbiturates, which is pat- 
terned after its recommendations 
of 1045, is a highly effective legis- ‘ 
lative measure containing ade- 
quately restrictive provisions. The 
fault lies not in the terms of this 
law : indeed, it is much more restric- 
tive and in its approach is capable 
of exerting much more control than 
are llie existing Federal statutes. 

Rather, the present inadequacies 
in controlling barbiturates are of an- 
other kind. They are four in num- 
ber: First, the model law has not 
been adopted by all; indeed, not by 
a majority of the States. This is 
not just a matter of gross negligence 
or apathy. It takes time to achieve 
legislative remedies for social prob- 
lems. But before judging the ade- 
quacy of the model law and the ca- 
pability of the States to control bar- 
biturates through it, it would seem 
reasonable that the law he on the 
books. How can effective control be 
expected when only 13 States have 
adopted the measure? How can 
New Fork City enforce its model 
regulations to greatest effect, as- 
suming that it had sufficient person- 
nel, when the rest of Nevv York State, 
and some of the adjoining States are 
exempt? In view of the demon- 
strated magnitude of barbiturate 
poisoning in New York City, the 
blocking of these loopholes is impor- 
tant, Because of the apparent con- 
centration of the barbiturate 
problem in urban areas, large cities 
with home rule in the various States 
should also have laws patterned af- 
ter the model act. 

Second, in those States which have 
accepted the model law, it has been 
so recently adopted that its enforce- 
ment has in all probability not 
readied the level that might be 
hoped for. But time is not the only 
reason. Even in New York City with 
its highly restrictive regulations in 
e ec 5 since 1047, would require 
considerable temerity to argue that 
enf 01 cement has been exemplary. 
Nor should the health department lie 


criticized or censured. To examine 
properly (lie records of manufac- 
turers, wholesalers, jobbers, and 
pharmacists requires an adequate 
staff of inspectors. For this the de- 
partment lias never had the neces- 
sary number of personnel. It has 
only CO pharmacy inspectors, bur- 
dened with many other duties, to 
patrol 4,000 retail pharmacies and 
500 jobbers, wholesalers, and pack- 
agers. It is absurd to demand more 
stringent laws when there is so little 
provision for enforcement of suffi- 
ciently strong existing measures in 
tile Sanitary Code of New York City. 
More laws will not compensate for 
an insufficient number of inspectors. 

Nor would a vast force be re- 
quired. A reasonable number of 
inspectors engaged full time and reg- 
ularly in auditing the records of 
pharmacies, wholesalers, and job- 
bers might soon instill honesty 
among all transactors, particularly 
if the element of surprise was util- 
ized. By much the same system 
bank examiners have exercised a 
salutary influence. The problem of 
barbiturate poisoning in New York 
City has been shown to be propor- 
tionately much greater than it is 
in the Nation. Therefore, if the 
situation in New York City were im- 
proved, it would go far toward re- 
ducing the national incidence of 
barbiturate poisoning. 

It is believed that the misuse of 
barbiturates is concentrated in ur- 
ban areas, particularly large cities ; 
accordingly, it follows that enforce- 
ment efforts should be concentrated 
theie. For that a Federal Bureau 
is not needed. 

Third, ignorance and a casual at- 
titude have been the prevailing at- 
mosphere surrounding barbiturates. 
The public has been unaware that 
this valuable family of hypnotics, 
like almost all other medication, is 
not without its dangers when mis- 
used. Those who know the risk of 
misuse, the physician aud the phar- 
macist, have apparently not ade- 
quately informed or sufficiently im- 
pressed the patients about it. 

Eveu after studying the figures on 
prevalence of use and misuse of 
barbiturates, the source of supply, 
and the legislative controls, tile 


committee is convinced that it has 
not yet come to the core of the situ- 
ation. Why is there widespread use 
and misuse of barbiturate-containing 
sedatives and sleepiug pills? There 
must he a reason. That widespread 
practice must be symptomatic of an 
underlying condition. The commit- 
tee can only come to the conclusion 
that there exists all too much un- 
rest, anxiety, and tension in the 
public. 

Under these circumstances, such 
a radical step as prohibiting the use 
of the therapeutically valuable bar- 
biturates on the grounds that it 
would remove a means of self-de- 
struction would not be a sensible 
action or a sure corrective. With 
equal reason it might be argued 
that all high bridges and buildings 
should be razed, and all gas lines 
should he disconnected. True, it is 
an imperative duty to throw every 
reasonable safeguard around the 
use of barbiturates. Nevertheless, 
that is not a true remedy which will 
bring effective and permanent relief. 
At best it is treating the symptoms 
of a disease, not its cause. Now 
perforce it is the main recourse. 

But there must also he a more 
fundamental approach to the solu- 
tion. What is needed is a means of 
preventing the prevalent uurest and 
anxiety. For that it is necessary 
to have knowledge about the causes 
of the emotional manifestations that 
so abound in society. Furthermore, 
effective prevention of suicide can 
come only through an understand- 
ing of the factors that bring about 
a morbid state that leads to a desire 
for self-destruction. Knowledge on 
these points can only come through 
research. Until recently the amount 
expended for research on mental and 
emotional disorders was so infini- 
tesimally minute as to he insignifi- 
cant. Even now the manpower and 
funds for investigations in this area 
are so limited in comparison with 
the transcendent importance of the 
subject as to make the need a clarion 
challenge. 

In sum, the committee concludes 
that available model legislation is 
adequately restrictive, but it has not 
been widely enough adopted ; where 
it has been put into effect, it has 
not been enforced. Moreover, such 
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widespread usage o£ barbiturates 
can only indicate extensive unrest, 
anxiety, ami tension in the people. 
Tlie met liods to prevent this situa- 
tion are still unknown. Finally, the 
public's knowledge and the general 
attitude about barbiturates do not 
now appear to be conducive to a 
more temperate and reasonable use 
of barbiturates. 

Recommendations 

As rational steps toward stopping 
tiie misuse of barbiturates and es- 
peeially reducing the present high 
rate of incidence of barbiturate 
poisoning, the Committee oa Public 


Health offers the following recom- 
mendations : 

1. The model law controlling the 
manufacture and distribution of 
barbiturates should be adopted by 
all the States. Large cities with 
home rule should also have laws 
patterned after this act. 

2. A realistic effort toward en- 
forcement of the model law when 
enacted is an essential step. An 
adequate staff of inspectors to ex- 
amine records should be organized. 
Efforts at enforcement should be 
concentrated on the large cities, 
where the rates of incidence of bar- 
biturate poisoning are highest. 

:!. An educational campaign 


should be couducted by health de- 
partments, and medical and pharma- 
ceutical societies to remind their 
members of their responsibility of 
acquainting patients with the dan- 
gers of misuse of barbiturates. At 
tlie same time there should be a cam- 
paign, using all media, to inform the 
public of the risks attached to the 
misuse of barbiturates. 

4. Above all, it is Highly desirable 
that adequate funds should be pro- 
vided to support research on the 
causes of unrest, anxiety, and ten- 
sion that are so prevalent among 
the population and are the basis for 
such great use and misuse of bar- 
biturates. 
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Proprieties of Tuberculosis Management 

By W. M. PECK, M.D. 


T HE PATTERN of tuberculosis control 
changes constantly. It changes in response 
to new information and needs, altered economy, 
predominant personalities and fads. Some- 
times it flounders in complacency; other times 
it changes with almost chaotic flurry. But al- 
ways guiding and determining this pattern are 
three components, the health department, the 
private physician, and the sanatorium, each per- 
forming a specialized function. 

Since tuberculosis, as a contagious disease, is 
essentially a public health problem, the health 
department must occupy the position of over- 
all responsibility and initiative. The private 
physician must guide the attitude of the patient 
and his community and plead the right of the 
individual. And the sanatorium, with its 
clinical and laboratory resources for research, 
must work out new methods of treatment and 
new concepts to support a changing and pro- 
gressive program. Yet it is true that sana- 
torium physicians, in their more or less monas- 
tic seclusion, speak mostly to other sanatorium 
physicians, and public health physicians may 
be equally guilty of similar parochial practices. 
Since we are now in one of the more chaotic 
periods of change with aspects that are both 
heartening and hazardous, it is important that 
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these groups maintain the closest possible com- 
munication with one another so they may work 
together wisely and with adaptability through 
this unusual period of turbulence. 

Up to now it has been customary to assert as 
a dictum that the basic philosophy of treatment 
has changed little and that drug therapy and 
surgery are only serviceable adjuncts to an es- 
tablished and time proved system. But now we 
must recognize that the basic philosophy itself 
is changing and that this constitutes the most 
radical departure in the changing pattern of 
control. 

The traditional concept, which is now giving 
way, was starkly realistic and recognized the 
uncertainty of predrug therapy and the fact 
that tuberculosis was essentially a relapsing dis- 
ease. It aimed at bringing the patient into 
tentative equilibrium with his disease and at 
maintaining that precarious balance by shel- 
tered, restricted living. It was harsh treatment. 
When a patient entered the sanatorium there 
was forced on him a sudden break in the con- 
tinuity of his life. Life plans were stripped 
from him and reconstituted along lines of minor 
attainment and little responsibility. The usual 
values were inverted : ambition became evil and 
laziness a virtue. There was a suggestion of 
other-worldliness, of Magic Mountain mystery 
about the treatment, a certain ecstasy which 
sustained the patient without realism and even- 
tually enervated him. He was taught the 
doctrine of submission and introduced to the 
numbing despair of relapse through such slo- 
gans as “once tuberculous, always tuberculous.” 
Some patients survived their illness to acquire 
success or even greatness, but many succumbed 
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to the trivial life of semi-invalidism. Thus the 
‘•cure” in days when there was no justifiable 
alternative. 

But since then, in a matter of a very few 
years, a nearly specific group of drugs lias ap- 
peared, changing the course and behavior of 
tuberculosis to an extent that it has little in 
common with the disease we knew only 10 years 
ago. Such fundamental aspects as its pathol- 
ogy, bacteriology, and perhaps even its epi- 
demiology have been altered by drug action. 
The significance of these changes we have been 
slow to recognize and accept because of our 
innate distrust of the disease and its record for 
relapse. But now we are beginning to see that 
with optimal treatment recovery is nearly pre- 
dictable and that the relapse rate — if we can 
project short-term results — has dropped almost 
to the point of removing tuberculosis from the 
category of a relapsing disease. 

This is a difficult adjustment for all of us 
to make, but obviously we, who deal with tuber- 
culosis, must “catch up” with this new type of 
disease and exploit its changes for the benefit 
of the patient and the control program. The 
period of hospitalization has already been short- 
ened considerably and, as wo gather confidence, 
probably can be shortened more, perhaps very 
much more. Patients now return to work 
within a few months of discharge and usually 
to their previous employment. The need for 
treatment in tuberculosis, then, no longer should 
be regarded as an overwhelming personal trag- 
edy, and the period of sanatorium care, though 
intense and highly specialized, should be re- 
garded merely as an episode which, in itself, 
does not disrupt or materially alter the continu- 
ity of one's life. 

"These optimistic remarks, of course, cannot 
applv to all who enter a sanatorium. Belated 
diagnosis and delayed admission still carry 
some patients past a point of possible return 
of adequate function. Some of these still die 
from tuberculosis; others survive as pulmonary 
cripples to whom one can oiler only prolonged 
custodial care. 

Treatment Regimen 

Let us turn now to the treatment which has 
justified such a reversal of concept. 


The goal of drug treatment, ideally, would be 
to sterilize the lesion of all tubercle bacilli with 
reversion of tlxe tuberculin reaction. But under 
usual clinical conditions with our available 
drugs, this goal cannot be fully realized. For- 
tunately, there is a tangible alternate goal which 
falls just short of ideal. This is based on the 
faculty of drugs, especially of isoniazid, to de- 
stroy those bacilli which are in an active phase 
of multiplication and to depress the metabolic 
activities of the remaining organisms to a point 
of inertness, comparable, perhaps, to hiberna- 
tion — a unique and definite vegetative state. 
Bacteriologists have shown that many of these 
bacilli cannot he induced to grow on culture 
media, whereas others will grow with difficulty 
onty after many months of incubation or with 
special stimulation. In this dormant state 
tubercle bacilli continue to produce sufficient 
tuberculoproteins to maintain a positive tuber- 
culin reaction but not enough to cause progres- 
sive disease. -Rapid resolution of pneumonic 
disease and, frequently, cavity closure occur in 
consequence of this depressed state of the para- 
site; and we may postulate that host factors— 
factors which unfortunately permitted disease 
to develop in the first place — may have oppor- 
tunity to rectify themselves. 

Isoniazid is by far the best drug, and isonia- 
zid and para-aminosalicyclic acid seem to be 
the most satisfactory combination. Drug 
therapy is usually initiated by these two, and 
with almost predictable success. When they 
fail — as they do rarely under favorable circum- 
stances and frequently under conditions of eom- 
promise — ono loses much of the sureness, and 
treatment henceforth becomes difficult, special- 
ized, and less certain. Then one must grope 
with problems of drug resistance, synergism, 
and toxicity in seeking successful combinations 
with streptomycin, cycloserine, pyrazinamide, 
or viomycin. Sometimes the surgeon must re- 
move refractory areas of disease, the persistent 
cavity or the caseous mass, before sputum can 


be converted. 

The achievement of the dormant state of the 
jacilli is the first objective, and the second ob- 
jective is to maintain them in this state. ' 01 
tunately, it appears that dormancy can be 
maintained by the rather simple expedient of 
mntinuing drug therapy. Isoniazid by itself 
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appears to bo adequate for this purpose, and 
ideal since it is pleasant to take and exceedingly 
low in toxicity and cost. Probably, continued 
dormancy can be further assured by the pro- 
phylactic removal of those areas prone to 
reactivation such as residual cavities or areas 
of unresolved disease which may bo relatively 
inaccessible to the blood stream and hence to 
drug effect. 

The tragedy of drug therapy is the ever-pres- 
ent possibility of interruption or compromise 
in tire early course of treatment. The initial 
exposure to drugs finds the organisms particu- 
larly vulnerable. And intense, supervised 
drug therapy at this time will cause sputum con- 
version in about SO to 90 pei’cent of patients in 
the first 4 months. On the other hand, if initial 
therapy is inadequate or interrupted, it may 
have the deplorable effect of merely altering 
the host-parasite relationship sufficiently to 
produce a remarkable degree of chronicity, with 
active, smoldering disease persisting. It may 
neither improve nor worsen with further treat- 
ment. 

Usually, there are about 40 such patients in 
the 700-bed North Carolina Sanatorium at Mc- 
Cain, N. C., many of whom are in its prison 
division. For the most part they are poor, de- 
feated creatures with long histories of repeated 
“short bursts” of drug therapy. Chai’acteris- 
tieally, their shopworn lesions have practically 
ceased to respond to drugs, even to new ones, 
such as cycloserine, yet under flagrant abuse 
they seldom get worse. Prisoners escape and 
run for hours or days through the swamps. 
They go on the bum or work at heavy construc- 
tion for months before being apprehended and 
returned, still hale and hearty, but with sputum 
that is unalterably positive. This kind of dis- 
ease is the stigma of erratic drug therapy and 
may be produced in the well-meaning, law-abid- 
ing citizen as well as the criminal. There is a 
heavy responsibility on all of ns lest, inad- 
vertently by compromise or misdirection, we 
encourage another to join this forlorn and hope- 
less crowd. One must never forget that the 
period of early treatment is a critical one, and 
the difference between adequate treatment and 
almost adequate treatment may be relatively 
slight. 

Assurance of proper treatment during this 


early' crucial period can be given best if the pa- 
tient is admitted to a sanatorium. Once the 
organisms presumably become dormant, when 
the sputum becomes negative and resolution is 
well under way and any needed surgery is ac- 
complished, the situation alters and much 
greater latitude is possible. This permits 
earlier discharge home and earlier return to 
work under the continued protection of isonia- 
zid for a prolonged period of time, possibly for 
1 or 2 years or longer; and this can be done 
with a degree of safety that is foreign to all 
earlier experience. 

The Home Care Question 

This treatment represents the ideal way for 
handling the tuberculous patient, and one can- 
not depart far from the ideal without some 
jeopard}'. The question of home care, however, 
comes up and must be answered. The possibil- 
ity of treatment at home is appealing to the 
patient and his relatives and has enough validity 
even to command critical medical attention. An 
argument for a home care program might be 
presented as follows : Drug therapy if carried 
out conscientiously will cause conversion of the 
sputum in SO to DO percent of initial treatment 
cases, and it will do this in spite of great lati- 
tude in such ancillary matters as bed rest, good 
nutrition, and psychotherapy. Accordingly, 
proponents of a program which relies primarily 
on home care would provide the following : 

1. A system of supervision designed to in- 
sure uninterrupted drug therapy. 

2. Medical supervision which would (a) en- 
deavor to admit to the program only those pa- 
tients who might be expected to have rapid 
sputum conversion, (b) remain alert to the 
development of complications or possibility of 
treatment failure, and (c) recognize indications 
for surgery. 

These proponents of home care recognize that 
such a program is not cheap, particularly since 
the majority of tuberculosis patients require 
welfare assistance whether in or out of a sana- 
torium. They recognize that a considerable 
staff is required, including medical and nursing 
staff and social workers. Central clinic, roent- 
genographic, and laboratory facilities must be 
readily available. Arrangements must be made 
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for nurses or social workers, or both, to visit the 
home at monthly intervals. Lansdown and 
Jones estimated the cost of treating a New York 
City welfare patient in his home at approxi- 
mately $0 a day whereas the cost for a similar 
patient in a local sanatorium was approximately 
$13 a day. This as well as other estimates 
would indicate that a home care program is 
about one-third to one-half as expensive as sana- 
torium care. Thus, the apparent cheapness of 
a homo care program is largely illusory and is 
dependent on spreading the cost tli rough a num- 
ber of departments such as welfare, public 
health, and social service. 

Opponents of a home care program point out 
that most of the tuberculosis patients come from 
underprivileged, underendowed groups who 
cannot assume the responsibility for their care 
under such a sketchy framework of supervision 
and that serious lapses of drug therapy will 
occur. Neither do they believe that bed rest, 
nutrition, and emotional factors arc of so little 
consequence that they can be left to chance, 
especially in the determination of long-term re- 
sults as opposed to short-term sputum conver- 
sion rates. They doubt that, without ready 
access to special facilities, sufficient sputum, gas- 
tric, or roeutgenographie studies would be made 
for proper evaluation or that the patient could 
be readily persuaded to accept surgery at an 
optimum time. They point out, wisely, that 
enthusiasm for cheaper care in the home must 
not blind one to the communicability of tuber- 
culosis or to risk of creating false and disas- 
trous attitudes of nonchalance toward public 
health aspects of the disease. 

The Reasonable AffHude 

Until further data are presented a conserva- 
tive and reasonable attitude in this controversy 
might be: 

1. Where sanatorium facilities exist, reliance 
should be based primarily on sanatorium treat- 
ment, with home care restricted to the conva- 
lescent period and to patients temperamentally 
unsuited to hospitalization. 

2. Where sanatorium beds are insufficient and 
health department personnel and facilities are 
sufficient to increase activities substantially, a 
home care program should be developed. This 


program should be designed with close coordi- 
nation existing between the sanatorium and 
home phases of treatment. Under these cir- 
cumstances most patients would start treatment 
within the sanatorium for the initial evaluation 
and indoctrination and for the establishment of 
a suitable and tolerated drug regimen. After 
several weeks or months, depending on the de- 
mand for beds, the patient might be transferred 
(not discharged) to the home care program, but 
be might return to the sanatorium at later dates 
for periods of reevaluation or for surgical pro- 
cedures. This is not an ideal program, particu- 
larly for patients who must return to forlorn 
and crowded homes. But it may be justified by 
circumstances, and it has been reasonably suc- 
cessful as practiced by Lansdown and Jones in 
New York City, Lichtenstein in Chicago, and 
others, especially in urban areas where exces- 
sive dispersion of the population is not a factor. 

The methods of tuberculosis control, then, 
are by no means immutable since modem drug 
therapy permits increased flexibility when fun- 
damental principles of administration are re- 
spected and accomplished with certainty. The 
components of a treatment program — the sana- 
torium, the clinic, the home — may be used with 
varying emphasis, depending on community re- 
sources. Extensive reliance on sanatorium fa- 
cilities presents the fewest problems and the 
further one departs from this convention the 
greater becomes the responsibility, concern, and 
financial need of the health departments. Pro- 
grams relying heavily on clinic and home treat- 
ment are indeed possible and even justified by 
circumstances, but they should be undertaken 
only after sober evaluation of resources and as 
a major interest. Even so, under carefully con- 
trolled conditions, there is justification for fur- 
ther cautious exploration in this direction. 
There is danger, however, that home care pro- 
grams mav be undertaken somewhat hastily be- 
cause of a mistaken assumption of great econ- 
omy, because of popular clamor, or because of 
insouciance. And there is danger that home 
care and sanatorium care may be pitted against 
one another in wasteful competition. Such at- 
titudes must not be tolerated. Instead one must 
seek constantly to command optimum use of aJJ 

these community resources. 

This concept presents us with opportunity 
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for building a program on a much broader and 
move secure base, an opportunity for freshen- 
ing and strengthening a campaign which has 
lost much of its momentum, an opportunity for 


reawakening those forces which once distin- 
guished tuberculosis control measures as an ac- 
tual crusade in which the entire community 
eagerly joined. 


Federal Water Pollution Control Act of 1956 


Federal grants to assist munici- 
palities in tire construction of neces- 
sary sewage treatment works as a 
pollution control and water conser- 
vation measure, to be administered 
by tbe Public Health Service, are 
authorized in tbe Federal Water 
Pollution Control Act of 1056 (P. L. 
660, $4th Cong.), 

The act also authorizes up to $3 
million a year for a 5-year program 
of grants to States and to interstate 
water pollution control agencies to 
assise them in developing their own 
. water pollution control operations. 

A revised Federal enforcement pro- 
cedure for control of interstate 
water pollution and greater Federal 
support for research are among 
other important provisions of the 
act. 

Under the revised enforcement 
procedure, Federal court action to 
abate interstate water pollution may 
be taken by the Government at the 
request either of the State in which 
the pollution originates or of the 
State affected by the pollution. 
Under the 1918 act, the consent of 
the upstream State was required. 

The 1S5S act also authorizes an 
intensified program of research, 
technical assistance, and training. 
Research work at the Public Health 
Service’s Robert A. Taft Sanitary 
Engineering Center at Cincinnati, 
Ohio, will be augmented by means 
of research grants, contracts, and 
fellowships. 

The statute authorizes Federal 
grants of $30 million a year (up io 
an aggregate of $500 million) for the 


construction of municipal sewage 
treatment works. 

Construction Grants 

The supplemental appropriation 
for the current fiscal year includes 
$50 million for construction grants 
which are to be allotted on the basis 
of population and per capita income. 
Under the act, individual grants are 
limited to 30 percent of the esti- 
mated reasonable cost of the project 
or $250,000, whichever is less. The 
act requires that at least 50 percent 
of the grant funds be used to assist 
in construction of treatment works 
serving communities of 125,000 or 
less. 

A project must meet six basic re- 
quirements to be eligible for a Fed- 
eral construction grant: (a) The 
project must be approved by the 
home State's water pollution control 
agency; (&) it must conform to a 
State water pollution control plan 
submitted pursuant to the act; (c) 
it must be included in a comprehen- 
sive water pollution control program 
of the Public Health Service; (d) 
the applicant must agree to pay the 
remaining construction costs; (e) 
the applicant must make provision 
for insuring proper and efficient op- 
eration and maintenance of the 
project after construction ; and (/) 
the borne State’s water pollution con- 
trol agency must certify that tbe 
project is entitled to priority over 
other eligible projects on the basis 
of financial as well as water pollu- 
tion control needs. 


Application Procedures 

Preliminary information on tbe 
operation of the new act continuing 
Federal-State cooperation in control- 
ling water pollution has been re- 
leased by Surgeon General Burney. 
Placed in charge of the initial opera- 
tion of the program is Curtiss II. 
Everts, chief sanitary engineer of 
the Oregon State Board of Health. 

Application forms and related ma- 
terials will be available to munici- 
pal officials and others concerned 
from State and interstate water pol- 
lution control agencies, from the 
regional offices of tbe Department of 
Health, Education, and Welfare, and 
from the Public Health Service iu 
Washington, D. O. 

After completing tbe form, the ap- 
plicant will submit it to his State 
water pollution control agency for 
approval and request notification on 
whether the project meets the re- 
quirements of the State water pol- 
lution control plan. 

The Public Health Service will de- 
termine which projects satisfy the 
criteria for propriety of Federal aid 
and other requirements of the act. 

More detailed procedural informa- 
tion will be available with the grant 
application forms. 

Arrangements for the practical ap- 
plication of o tiler provisions of the 
act are being prepared. The supple- 
mental appropriation also included 
$2 million for program grants to 
States and interstate water pollu- 
tion control agencies and $1 million 
for administration of the various 
provisions of the act. 


for nurses or social workers, or both, to visit the 
home at monthly intervals. Lansdown and 
Jones estimated the cost of treating a New York 
City welfare patient in his home at approxi- 
mately ij6 a day whereas the cost for a similar 
patient in a local sanatorium was approximately 
$13 a day. This as well as other estimates 
would indicate that a home care program is 
about one-third to one-half as expensive as sana- 
torium care. Thus, the apparent cheapness of 
a home care program is largely illusory and is 
dependent on spreading the cost through a num- 
ber of departments such -as welfare, public 
health, and social service. 

Opponents of u home care program point out 
that most of the tuberculosis patients come from 
underprivileged, underendowed groups who 
cannot assume the responsibility for their cave 
under such a sketchy framework of supervision 
and that serious lapses of drug therapy will 
occur. Neither do they believe that bed rest, 
nutrition, and emotional factors are of so little 
consequence that they can be left to chance, 
especially in the determination of long-term re- 
sults as opposed to short-term sputum conver- 
sion rates. They doubt that, without ready 
access to special facilities, sufficient sputum, gas- 
tric, or roentgenograpliic studies would be made 
for proper evaluation or that the patient could 
be readily persuaded to accept surgery at an 
optimum time. They point out, wisely, that 
enthusiasm for cheaper care in the home must 
not blind one to the communicability of tuber- 
culosis or to risk of creating false and disas- 
trous attitudes of nonchalance toward public 
health aspects of the disease. 


The Reasonable Attitude 

Until further data are presented a conserva- 
tive and reasonable attitude in this controversy 
might be: 

1. Where sanatorium facilities exist, reliance 
should be based primarily on sanatorium treat- 
ment with home care restricted to the conva- 
lescent period and to patients temperamentally 
uusuited to hospitalization. 

2. Where sanatorium beds are insufficient and 
health department personnel and facilities are 
sufficient to increase activities substantially, a 
home care program should be developed. This 


program should be designed with close coordi- 
nation existing between the sanatorium and 
home phases of treatment. Under these cir- 
cumstances most patients would start treatment 
u ithin the sanatorium for the initial evaluation 
and indoctrination and for the establishment of 
a suitable and tolerated drug regimen. After 
several weeks or months, depending on the de- 
mand for beds, the patient might be transferred 
(not discharged) to the home care program, but 
he might return to the sanatorium at later dates 
for periods of reevaluation or for surgical pro- 
cedures. This is not an ideal program, particu- 
larly for patients who must return to forlorn 
and crowded homes. But it may be justified by 
circumstances, and it lias been reasonably suc- 
cessful as practiced by Lansdown and Jones in 
New York City, Lichtenstein in Chicago, and 
others, especially in urban areas where exces- 
sive dispersion of the population is not a factor. 

The methods of tuberculosis control, then, 
are by no means immutable since modern drug 
therapy permits increased flexibility when fun- 
damental principles of administration are re- 
spected and accomplished with certainty. The 
components of a treatment program — the sana- 
torium, the clinic, the home — may be used with 
varying emphasis, depending on community re- 
sources. Extensive reliance oil sanatorium fa- 
cilities presents the fewest problems and the 
further one departs from this convention the 
greater becomes the responsibility, concern, and 
financial need of the health departments. Pro- 
grams relying heavily on clinic and home treat- 
ment are indeed possible and even justified by 
circumstances, but they should be undertaken 
only after sober evaluation of resources and as 
a major interest. Even so, under carefully con- 
trolled conditions, there is justification for fur- 
ther cautious exploration in this direction. 


rere is danger, however, that home care pi o- 
ams may be undertaken somewhat hastily be- 
use of a mistaken assumption of great econ- 
ly, because of popular clamor, or because of 
;ouciance. And there is danger that home 
re and sanatorium care may be pitted against 
e another in wasteful competition. Such at- 
udes must not be tolerated. Instead one inns 
■k constantly to command optimum use of all 

*se community resources. 

This concept presents us with opportunity 
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volumes to more than 100,000, and the Index- 
Catalogue , which Dr. William Welch, of Johns 
Hopkins University, once called the most im- 
portant contribution the United States had 
made to medicine, had come into being. Dr. 
Billings had, in fact, accumulated for the 
library the world’s greatest collection of medical 
literature. 

Likewise, but as a private enterprise, the 
Index-Medicus owes its origin to Dr. Billings’ 
vision. Begun in 1880, the index was united in 
1927 with the Quarterly Cumulative Index to 
form the Quarterly Cumulative Index Mediate. 
It is now published by the American Medical 
Association. 

After the First World War the library was 
renamed the Army Medical Library, and again, 
in 1952, its name was changed to the Armed 
Forces Medical Library. 

Today the library possesses half a million 
bound volumes and moi’e than a million titles in 
medicine, public health, dentistry, and allied 
sciences in all languages and of all times. More 
than 10,000 serials are acquired yearly by pur- 
chase, gift, or exchange, including about 4,500 
journals. 

Not only does the library have more than 500 
incunabula and many thousands of rare books 
of later dates, b.ut its collection of theses, also 
started by Dr. Billings, is unsurpassed. The 
long runs of periodicals give it a character 
possessed by few other scientific libraries. Its 
collection of portraits of medical men and pic- 
tures of hospitals is growing daily. Its section 
of American and foreign government and 
statistical documents is probably unique. 

In addition to acquiring medical literature on 
a worldwide basis, the library organizes its 
acquisitions by appropriate bibliographical 
listing, makes them available to users through 
mterlibrary loans and photographic copies, and 
provides reference and research assistance. 
From its beginning, in addition to serving mili- 
tary users, the library has been used extensively 
by the civilian medical profession. 

The library publishes the most extensive 
periodical index in existence today, the Current 
List of Medical Literature. The current list 
appears monthly, and its subject and author 
indexes are cumulated semiannually. It has a 
circulation of 4,500 copies. 


A published Catalog appears annually and is 
cumulated quinquennially. It lists by author 
and subject the books added to the collections. 

The Bibliography of Medical Reviews , an ex- 
periment undertaken in 1955, contains citations 
for the review literature of medicine which ap- 
peared during that year. A second edition is 
in preparation covering the review literature of 
1958. 

A series of occasional long bibliographies on 
topics of current interest has been published 
since 1950. The most recent example is a study 
on cancer chemotherapeutic agents, prepared in 
cooperation with the National Cancer Institute, 
Public Health Service, now in press as a supple- 
ment to Cancer Research. 

About 15,000 interlibrary loans and about 

100.000 photoduplicates are made yearly as an 
extension of the library’s services to other li- 
braries, institutions, and to those users who can- 
not consult the collections in person. Each 
month the reference staff answers about 1,000 
questions received by mail and over the tele- 
phone. The staff numbers more than 200 pei’- 
sons, including several physicians, chemists, 
and other specialists in the biological sciences. 
In response to the nature of the literature ac- 
quired, the staff embraces an unusually wide 
range of language competency. 

The library has long since outgrown the old 
red brick building, next to the Smithsonian In- 
stitution, into which it moved in 1887. Since 
1942, the oldest part of the collection, some 

40.000 volumes of its most valuable materials, 
have been shelved in Cleveland, 400 miles .dis- 
tant from the government agencies which most 
use the library’s facilities. Additional stacks 
recently built into the old building will provide 
for the library’s needs only for about 2 more 
years. More than 50 years ago Dr. Billings was 
saying that “the library is in urgent need of 
shelving for its additions, some of which are 
being stored on window sills or on the floor.” 

In giving a new status and name to the Na- 
tional Library of Medicine, Congress has 
authorized the construction of a new building - 
on a site to be selected by the Surgeon General 
at the direction of the Board of Regents. 
Funds for architec t's plans have been 
appropriated. 
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The National Library of Medicine 


T HE Armed Forces Medical Library has 
been transferred to the Public Health 
Service and is now operating as the National 
Library of Medicine. 

Although as early as 1S7G the library was 
called the National Medical Library on the title 
page of one of its publications, the designation 
did not become official, and the national charac- 
ter of the library was not legally recognized 
until 80 years later. On August 3, 1956. Presi- 
dent Eisenhower signed the act (Public Law 
941) of tho Sith Congress establishing the Na- 
tional Library of Medicine “to assist the ad- 
vancement of medical and related sciences and 
to aid the dissemination and exchange of scien- 
tific and other information important to the 
progress of medicine and to public health.” 

The transfer, observed with ceremony on 
October 1, 1950, involves the largest collection 
of medical literature in the Western Hemisphere 
and one of the largest research libraries in any 
special subject field. Colonel Frank B. Rogers 
will continue as director of this institution. 

The act places the library under the Surgeon 
General of the Public Health Service. On mat- 
ters of policy, scope of collections and services, 
and tho rules under which the facilities of the 
library are to be made available to users, the 
Surgeon General will be advised by a 17- 
member board of regents, 7 of whom will serve 
ex officio. In addition to the Surgeon General, 
these are the Surgeons General of the Army, the 
Navy, and tho Air Force, the Chief Medical 
Director of tho Veterans Administration, the 
Assistant Director for Biological and Medical 
Sciences of tho National Science Foundation, 
and the Librarian of Congress. The 10 other 
regents will be appointed by the President from 
the fields of medicine, library science, or public 


i flairs. _ AT , 

Now entering its 121st year, the National 

Library of Medicine was founded as the Library 
of the Surgeon-General’s Office (United States 
Army) in 1836, when Andrew Jackson was 


finishing his second term as President. It was 
a time when the heroic therapeutic measures 
of men such as Bard and Rush were beginning 
to fall into disrepute. It was the time when 
Beaumont in the United States and Hodgkins, 
Addison, and Bright in England were ushering 
in a new era of medicine. 

In those early years the library was little 
more than a few shelves of books. The manu- 
script catalog of 1840 listed on3y 228 volumes. 
The library grew slowly until after the Civil 
War. Then two things happened : It received 
a large sum of money remaining from wartime 
hospital accounts, and Dr. John Shaw Billings 
was named librarian. With tireless energy 
and determination, he began to amass books, 
reports, transactions, and periodicals from all 
over the world. 

By the end of his 30-year administration, the 
library’s collections had increased from 2,000 
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The following pages cany material selected for its relation 
to a single theme: the responsibility of the health professions 
for the aged population, identifiable less by their years than 
by their needs. Comments on public health programs for 
the aging are offered in the leading statement by Surgeon 
General Leroy E. Burney. 

Trends in gerontology and several of its aspects are cov- 
ered in five papers fiom the research seminar held at the 
University of Michigan Conference on Aging at Arm Arbor, 
July 1956. Reports of other sessions at that conference 
follow. 

Certain recommendations of the first Federal-State Con- 
ference on Aging, held in Washington, D. C., in June 1956, 
are published for their particular value to public health 
agencies. 

Included in tire section are two privately contributed re- 
ports. Dr. Pemberton and Dr. Macleod assay the health 
status of a group of men over 40 in a rural area, and Mrs. 
Belloc reports on eyesight in the aged. 
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review 

Selected Papers of 
Joseph W. Mountin 

By E. G. McGavrak, M.D., M.P.H. 

Selected papers of Joseph IF. Mountin, M.D. 
[Published 6y] Joseph IF. Mountin Memorial 
Committee. New York, American Public Health 
Association, 356 pp. Price $5. 


T HE PUBLICATION ol “Selected Papers 
of Joseph IF. Mountin'’ by the .Memorial 
Committee is perhaps the finest memorial and 
tribute possible to a great public health man. 

In this historical document, students and 
scholars of public health can sec clearly the phe- 
nomenal growth of public health in this 
century. 

Beautifully planned, organized, and edited, 
the book holds great value for the careful reader 
or the skimmer. Each chapter, and frequently 
each paper, is accompanied by editorial com- 
ment and quotations that highlight that par- 
ticular subject matter. Ivey words, ideas, and 
concepts throughout the multiplicity of subject 
matter stand out and give emphasis through 
repetition to the character of the author. These 
are things Joseph Mountin felt to be important 
in public health. These are the things that 
made him a public health statesman, ahead of 
his time but with feet solidly upon the ground. 

Each reader may pick for himself the threads 
that run consistently throughout the fabric of 
these papers. For example, there is the thread 
of change: “divine discontent with the tradi- 
tional, with past or present performance and 
concepts . . . public health as a dynamic mov- 
ing force in a changing social order, an emerg- 
ing science . . . changing concepts . . . chang- 
ing patterns . . . adaptation to meet the 
changing needs . . • adjustment to meet new 
situations.” 

It is popular today to include gerontology in 
our list of public health responsibilities, but 
Dr. Mountin set down forcefully years ago 


what our responsibility for 
how we may go about meetu 
bility. lie warns us of the dang 
forming to the “orthodox” princijV 
health — “How free we seem ; how ft\ 
we are” — but advises that we study scii ' 
the health needs of our community so\ • 
may promote and conserve its health ink 
ciently. This is the spirit of scientific ink 
the spirit of scientific freedom, that A '1 
the best minds in any profession. 

A prominent thread is Dr. Mountings c 
cern for the future of public health. Glai 
through the titles of his papers: “Pin’' >’ 
for Public Health,” “The Evolving Pattern o 
Tomorrow’s Health,” “The Future of Public 
Health Nursing,” ‘’Organizing for the Newer 
Public Health Programs.” It is not enough to 
consolidate our gains, to live on past accomplish- 
ments, to hold the line. TFe must be pushing 
back the frontiers of knowledge in community 
health, our distinctive area of competence. The 
“pioneering spirit” is what is needed, and that 
spirit requires courage — courage, conviction, 
and dedication of a high order — for pioneer- 
ing in health today is more adventurous than 
was the land pioneering of our forefathers, for 
we live in the wealthiest and therefore the most 
conservative nation upon the face of the earth. 
Dr. Moiuitin’s papers demonstrate this courage 
as his life demonstrated its dangers. Note the 
weight he constantly places upon trends, the 
scientific prognosis of what the future holds 
for us in health status, health needs, problems, 
and opportunities. 

Another thread is evaluation. Dr. Moun- 
tin does not discard programs and activities 
because they are traditional, but lie does em- 
phasize evaluation — constant critical analysis 
of any program, old or new, to determine its 
eifectiveness, and exploration and research in 
administrative methods to see if there is a bet- 
ter way to meet community needs. He is not 
satisfied with scientific diagnosis, prognosis, 
prescription, or treatment of comnnmitj- health 
problems. He wants constant scientific super- 
vision and followup. This is the spirit of a 
great public health physician whose concern is 
for his patient, the community, and not merely 
the science of his profession of public health. 
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in their homes. It has been done, here and 
there, by the Allegheny County Institutional 
District in Pennsylvania, at the Gold water 
Memorial Hospital in Yew York City, and at 
the District General Hospital in Washington, 
D. C. 

The health maintenance clinic is no longer a 
pipe dream. This idea for the improvement of 
adult health is being applied in the University 
of Miami Medical School and, limited to re- 
cipients of old age assistance, by the Santa Cruz 
County Health Department in California. In 
Yew York City and Worcester, Mass., medical 
societies, health departments, and voluntary 
agencies are experimenting with “well-oldster 
conferences.” They say the “well oldstex-s” 
don’t object to the obvious “well baby” com- 
parison, quite the reverse. Equally sporadic is 
the development of adequate home care pro- 
grams; yet, 90 percent of the disabled 6o-and- 
over group is at home. Almost untouched is 
the quality of care in nursing homes ; yet, many 
State health departments are responsible for 
the licensing of such facilities. So, also, is the 
idea of cooperative services to the chronically 
ill and aged in which many community agen- 
cies, voluntary and official, participate. 

Are we, the appointed guardians of public 
health, going to remain content with piecemeal 
services for the increasing millions of older 
people? We in the Public Health Service are 
going to give this problem top priority in our 
program planning. We have already taken 
some of the steps. We shall take others, assign 
more personnel, cooperate with the States to 
the fullest extent of our available resources. 

I wish to add one caution. Public health 


practitioners and private practitioners are not 
miracle workers. I fervently agree that some 
of the improvements we could make tomorrow, 
with relatively simple means, might seem mi- 
raculous in their beneficial effects on the lives 
of many older people. But the social, economic, 
physical, and emotional problems of growing 
old in our society are complex and difficult of 
solution. Yo efforts on the part of public health 
and medicine to impi-ove the health of the aged 
can be fully successful unless society is willing 
to make parallel efforts in x'elated fields. We 
cannot be all things to all men. So let our plan- 
ning for health of the aged be predicated upon 
the following assumptions : 

0 That continued efforts will be made to im- 
prove financial securi ty of our older citizens. 

• That parallel efforts will be made to re- 
move arbitrary restrictions on the employment 
of individuals because of chronological age. 

• That there will be no diminution ixx the Ya- 
tion’s current medical research effort, leading 
to xnore effective health care and control of 
chronic disease. 

• That existing health and rehabilitation 
programs be sustained and progressively ex- 
panded so that maternal and child health 
services and other preventive and restorative 
programs may assure oncoming generations a 
foundation of better health as they reach old 
age. 

° That the concept of Federal-State coopera- 
tion and of working together with the profes- 
sions and the public will continue to inform 
and inspire all that we do for the better health 
of the aged. 
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Programs for the Aged 

By LEROY E. BURNEY, M.D. 


The Surgeon General’s address at the banquet jor 
the State and Territorial Health Officers, November 
8, 1956, Washington, D. C., teas climaxed by the 
following strong appeal for programs far the aged. 

m m m 

I T IS IMPORTANT that the public health 
profession develop swiftly some mutually 
acceptable principles upon which to base our 
planning in the vital and inseparable fields of 
aging and chronic illness. 

If wo do not institute constructive action to 
improve the health of the aged and reduce the 
burden of chronic illness in more communities 
and States, we will have failed in our plain 
duty to the people we serve — and that is the 
whole community not merely a certain segment. 

I speak bluntly for the good reason that, at 
national and State levels, the problem of aging 
lias become a matter of public policy with a 
Jiigh priority for action. It has grown over 
the years until now it has come to a bead, pre- 
senting all the classic signs : rubor, calor, dolor, 
and tumor. Unfortunately, the signs of heat 
and irritation, are observed chiefly in public 
and private deliberations on bow to solve the 
problems of aging while the aged individual 
and his family continue to suffer the pain and 
our national economy, the swelling. Our com- 
munities, States, and Nation want some practi- 
cal, feasible means of treatment. 

As physicians and health specialists we can 
expect to be called in consultation. Are we 
prepared to give sound advice on what should 
be the next steps for improvement in our own 
field, health of the aged? 


Health is a central factor in every aspect of 
the older person’s life. It cuts across every 
social, occupational, and economic line. It af- 
fects every proposal for improving the lot of 
older people in family life, employment, recrea- 
tion, and participation in community affairs. 

A few specialized programs have been in- 
itiated in the past decade which, it is true, are 
directly related to the health of people in the 
fifth and succeeding decades of life. I refer 
to community mental health services and tuber- 
culosis, cardiovascular disease, and cancer con- 
trol. The earlier venereal disease control pro- 
gram also is directly related to adult health. 
Even if these specialized Federal -State pro- 
grams were at this moment operating at peak 
effectiveness in all parts of the country, they 
could reach only a fi'action of the disabilities 
seriously affecting the adult population of mid- 
dle and later ages. 

And I should be less than candid if I did not 
say, here and now, that our existing specialized 
programs reach pitifully few of the men and 
women who need them most: the aged. As a 
candidate for that category, I have a personal 
sense of misgiving when I realize that the age 
groups which have the shortest remaining life 
expectancy also receive the short end in health 
and related services. Yet, there is so much 
health departments could do now if they had 
the resources and the vision. We simply 
haven’t begun to apply the knowledge already 
available. 

In terms of national health and national 
economy, there are incalculable savings to be 
made through restoration of bed-bound insti- 
tution-bound older people at least to self-caie 
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blood vessels of (he uterus may even tend to Jose 
their calcification, which was due to arterial 
strain. It has been demonstrated that the 
mental response of a patient- may be improved, 
that such things as memory, ability to coordi- 
nate thought, judgment, and the like, may be 
benefited by therapy. We can say that the 
biological function and physical tissue may be 
modified and that they parallel one another. 
This phase of gerontology needs much research, 
and much may be accomplished by proper stud}' 
and evaluation. 

Can and should these changes be modified? 
From my limited experience I feel that knowl- 
edge will lead to a definite modification of 
tissue and its function, which will in turn ex- 
tend the health of older people. Many of the 
diseases found in older people are attributed 
to arteriosclerosis, but since the advent of 
pathology physicians have found that a clinical 
diagnosis of arteriosclerosis is not always sub- 
stantiated by autopsy findings. Children died 
of diarrhea, which was later found to be pre- 
ventable by control of the nutritional state of 
the infant. The trend in biological study is 
upward, but the ascent is very slow. 

Psychology 

There are so many factors that influence the 
psychology of the older person that it is diffi- 
cult to evaluate them briefly. The need for a 
better adjustment of tlie older person to his 
environment, the need for economic, social, and 
medical security, all enter into the mental and 
emotional disturbance of his existence. Con- 
trol of these factors leads to a healthier outlook 
on life, to a better understanding of the emo- 
tions, and must come through proper education 
of the individual and a realization on his part 
that aging is not something to be shunned, but 
something to be accepted and adjusted to. As 
most of our youngsters are taught, so should our 
oldsters be taught that they must prepare them- 
selves for the future in order to have a pleasant 
corner in life at any age. 

There is an increasing realization of the need 
to develop this thought. I can point particu- 
larly to the University of Michigan, which has 
taken the lead in the control of the psychologi- 
cal aspect of older people. This institution is 


well known for studies concerning the mental 
health, the emotional needs, the adjustment to 
an industrial program, and the education of the 
older person. Proper thinking in the field of 
psychology of the aging by the leaders is well 
assured. Administration of this thought to 
those who need it is, of course, difficult. It 
must come with education of the masses of older 
people. The trend toward proper evaluation 
in the field of psychology is strong. 

Clinical Medicine 

Clinical medicine has for generations shied 
away from the subject of gerontology and is 
still doing so. Few medical schools teach any 
of its principles. Few of the teachex-s in the 
schools realize its importance, and consequently 
few teach medical students and interns the 
problems of aging, particularly the anticipa- 
tion of disease. They sack up most diseases 
that occur in older people and call them ar- 
teriosclerosis and shake their heads and say: 
It is inevitable. There is an awakening of 
thought in the direction that some of the 
changes that occur with age may be modified 
and that basic underlying changes which lead 
to the diseases of the older person may be rec- 
ognized and treated. However, the problems 
of geriatric medicine have not yet received 
proper recognition. 

The trend in clinical medicine is a sort of 
status quo. Many clinicians still think that ill- 
ness must occur with age. Since they feel 
that a disease must occur before treatment is 
started, they are unable to approach the pro- 
phylaxis of gerontology. They are unwilling 
to anticipate that illness may occur unless 
something is done to direct and control the 
body functions. It is important to emphasize 
that acute phases of chronic disease do not oc- 
cur suddenly; rather they progress slowly and 
have their existence as a result of changes that 
began long before the acute phases developed. 
Internal medicine needs to take a page out of 
the book of pediatrics from the standpoint of 
prophylactic and anticipatory medicine. 

Nevertheless, the clinical state of the older 
patient has been much improved. Many types 
of conditions that frequently lead to chronic 
diseases are now controllable. For instance, 
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Trends in Gerontology 

By WILLIAM B. KOUNTZ, M.D. 


W hat is gerontology? ha 

might say that it is an understanding of 
tlie process of aging, or a form of therapy, 
or a form of evaluation of the problem of aging. 
All these are true in their own way, but, actu- 
ally, gerontology is a cumulative process oil 
thinking in regard to one of the important 
problems of existence. Gerontology is indeed 
a broad word, covering many facets of our 
existence. 

Much like medicine itself, gerontology had 
ro create a logical place in the human mind 
before it could be established. Since thought 
develops slowly and in stages, the most critical 
point is usually the one considered first by the 
mind. Because of the need, generations ago, 
for attention to the health of the younger indi- 
vidual, the problems of the early years of life 
were attacked most vigorously and the science 
of pediatrics was established. It was only after 
the application of this direction of study mid 
observation of the results that the problems of 
the period past midlife became critical in the 
mind of man. We are now at the stage where 
gerontological control in all its different phases 
and aspects looms high as one of the greatest 
needs of mankind. 

Since gerontology is divided into different 
units, or disciplines, we shall consider each one 
separately. 


Dr. Kounts is assistant professor of clinical medicine, 
Washington University School of Medicine, St. 
Louis, Mo, 


Biology 

Since there is definite biological change in 
everyone from his unicellular state to maturity, 
the biological problem is important not only- 
in the period of growth and development, but 
also in maturity and later years. In considering 
the biological aspect of aging, there are a num- 
ber of questions that must be asked : Is the body 
as it ages fixed in its principle so that the 
changes cannot be modified ? Should we expect 
biological change to be comparable to the proc- 
ess of boiling an egg? Can such anatomical 
and functional changes as occur with age he 
modified? 

These questions hare been answered defi- 
nitely. It has been shown that there may be a 
revexsal in the picture of tissue, both biologi- 
cally and functionally, long after the tissue has 
ceased its normal activity, that actually the 
functional capacity of the tissue may be re- 
turned to near normal and the biological ap- 
pearance of the cells and tissues may again 
approach that of younger periods of life. Since 
this can be demonstrated in certain tissues, it 
is highly- possible that other tissues may be 
modified in both their functional capacities and 
anatomical appearance. 

It has been shown that the epithelium of the 
nose and throat may again develop cilia and 
that an improvement of this tissue may occur 
after the functional capacity of the mechanism 
has been greatly- reduced. It has been demon- 
strated that the endometrium of the liter us may 
be returned to a state resembling its former 
state in anatomical appearance and even, in 
part, in function. With proper therapy, the 
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Psychological Limitations 
That Occur With Age 

By JAMES E. B1RREN, Ph.D. 


T HE PURPOSE of this paper is to describe 
a few limitations that may occur with age 
and to draw some preliminary inferences abou 
the underlying mechanisms. The scientific li - 
erature on the psychological aspects of aging is 
increasing. The contributions from the Cam- 
bridge Laboratory in England (1-i) and the 
publications of numerous investigators in this 
country have given us many facts to !& es 
Recently, reviews have appeared on special as- 
pects of aging, such as psychomotor changes, 
changes in mental abilities, and changes in per- 
sonality (5-7) . Many summaries of the litera- 
ture were presented at the Betliesda Research 
Conference on the Psychological Aspects ot 
Amno- (8). With this factual background m 
mind, it is proper that we begin to consic ei 
some of the general mechanisms which may un- 
derlie the psychological limitations of aging. 

It is implicitly assumed that from considera- 
tions of basic facts and information suggestions 
will become apparent for the prophylaxis and 
alleviation of many of the limitations which oc- 
cur with age. Because we use the term limita- 
tions of aging,” it should not be assumed that 
aging is inevitably linked with limitations. 1 ne 
advantages associated with advancing age, like 
those of growth, take care of themselves, but 


Dr. Birren is chief of the Section on Aging, Labora 
lory of Psychology, National Institute of Mental 
Health, Public Health Service, Betliesda, Md. 


limitations and defects do not. To these we 
must direct the knowledge of our sciences and 
professions if we are to increase the number of 
healthy, happy, informed, and independent 
older persons. 


A Point of View 

There are two psychologies to be considered 
in relation to limitations of aging. One is clini- 
cal and is concerned with diagnostic, thera- 
peutic, rehabilitative, and supportive pro- 
cedures. The other is directly concerned with 
research or experimentation on mechanisms of 
aging. The point of view adopted in this paper 
is that of research. We are seeking explana- 
tory principles that might begin to link the now 
disparate facts about aging. 

Generalization vs. Individual Differences 

For many psychological and biological proc- 
esses, about 50 percent of the variation in. the 
data is explained by the general age trend. 
Thus, in many studies, the range of individual 
differences is about equal to the magnitude of 
the mean trend. Whether we emphasize the 
general trend in our psychological or biological 
data or the range of individual differences de- 
pends upon our purposes. The clinician is more 
often interested in the uniqueness of the indi- 
vidual under study than in the general 
characteristics he shares with other people. 
The biologically minded psychologist is more 
often concerned with an analysis of the general 
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hypertension, or high bloocl pressure, has been 
brought under control to a great extent in the 
past few years, a fact that will doubtless help 
to prevent illness in many oldsters. The 
understanding of dietary problems, such as the 
influence of fats in the control of arterial dis- 
ease, and the understanding of the nutrition of 
the body likewise play an important part in the 
control of chronic disease. Surgery, with its 
ability to replace diseased blood vessels, leads to 
improved health in the older person. The early 
recognition and surgical treatment of cancer 
of the breast, the uterus, and the lung also help 
to extend health into the later years of life. 
And much could be said about the introduction 
of medications and techniques in specific dis- 
ea=e, all of which lead to better health. 

The trend in the clinical aspect of the control 
of disease in older people is definitely upward, 
but there is still need for earlier recognition and 
earlier clinical evaluation before prevention 
of disease can come into its own. The treat- 
ment and control of disease in older people has 
been much improved, and the trend to better 
health is a trend to a brighter outlook. 

Other Aspects 

The social, economic, and religions aspects of 
life for older persons vary a great deal from 
these aspects of life for young people. The 
social aspect is often modified by a change in 


clinical health, in economic ability, and par- 
ticularly in the psychological outlook of older 
individuals. That social needs should be recog- 
nized and social adjustment aided there can be 
no doubt. The trend is in this direction: for 
example, social security, old age pensions, and 
housing projects for the aged. Fraternal or- 
ganizations and other groups are beginning to 
make moves toward meeting the needs of their 
retired members. In my experience the social 
aspect is always conditioned by psychological 
and clinical health. Those in poor health need 
social adjustment and social help ; those in good 
health maintain their own level. 

Another trend of great importance is the 
increasing concern among lay people with the 
results of gerontological research. If properly 
directed, their interest can speed the progress 
of gerontology. It will serve to create a demand 
on scientists and physicians to develop the 
knowledge necessary to assure health in the 
later years. This emphasizes the need for the 
formation of foundations to help develop fur- 
ther study and to establish funds for research, 
as well as to permit the expression of lay people 
in the field. This type of organization enables 
the layman and the scientist to become partners 
in gerontological research, and no more im- 
portant a relationship can be established. One 
such organization, the Gerontological Research 
Foundation, has already been set up. 


Directs Program on Aging 


William C. Fitch, of the Bureau of Old-Age and Survivors Insur- 
ance, has been named director of the special stall' on aging, a newly 
created post in the Department of Health, Education, and Welfare. 

Mr. Fitch, who began his career in 1937 as assistant manager of the 
Kingston, N. Y., Social Security District Office, was assistant to the 
director of the Bureau of Old-Age and Survivors Insurance prior to 
this appointment. lie was a member of the Department’s Committee 
on Aein" and consultant to two of the annual University of Michigan 
conferences on aging. In September 1956 he returned to the United 
States after serving for a year as social insurance adviser to the 


Government of Israel. , 

The special staff on aging represents an expansion of the Depart- 
!!!,,» on a "in". Clark Tibbitts will continue as chairman 
of “tl^Drpartment’s Committee on Aging, established in 19M. 
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characterist ics. Both the general trend and the 
range of individual differences are proper sub- 
jects for study. 

An Emerging View 

As individuals, we are continually concerned 
with an emerging point of view toward human 
aging, that is, the proper combination of gen- 
eralizations with specific facts from personal 
experience. At some point the experimenter 
joins with the clinician and with informed peo- 
ple in general to give an appropriate weighting 
or perspective to the facts of psychological 
limitations in aging. But what facts should be 
emphasized { Should we emphasize that there 
appears to be a disparity between the observ- 
able anatomical changes of aging of the nervous 
system and the changes seen in individual be- 
havior and personality? If this is emphasized, 
we encourage acceptance of or complacency 
about our lack of knowledge concerning die re- 
lations between psychological functions and the 
structures of the nervous system. It does not 
appear to be sound mental health to encourage 
the idea that successful aging is entirely a volun- 
tary phenomenon and that all older people are 
capable of doing outstanding things if they 
would only try. The mature point of view to- 
ward human aging seems to represent a balance 
between optimism atul realism and an avoid- 
ance both of excess voluntarism and of undue 
stress on the limitations of aging. 


Speed in Timing in Human Behavior 

Perhaps the most significant result of re- 
search on age changes in the nervous system in 
the past 10 years is the implication that there 
is a general slowing of all voluntary responses. 
In a previous review it was pointed out not 
only that the slowing of voluntary responses 
with age is an overt manifestation but also that 
there is evidence of slowing of covert responses 
in a <dng, such as speed of associations of 
thoiA»f(0). The change in response latency 
appears to be our most fruitful point of depar- 
ture for exploring the nature of age changes m 
behavior and perhaps for the significance of 
the age changes in the structures of the nervous 

^'invowng adults individual differences m 


speed seem to have only limited psychological 
importance. In aging, however, individual 
differences in speed or response latencies seem 
to be an important independent variable for the 
psychologist to consider. Jlecent research sug- 
gests that the time deity between stimulation 
and response is primarily a property of the 
central nervous system, whereas earlier research 
tended to minimize the importance of time 
differences that might be observed in simple 
and choice reaction time measurements. The 
slowing with age has to some extent been viewed 
as an arbitrary orartifuctual aspect of perform- 
ance of the older person. Implicit in such a 
view is the assumption that the slowing occurs 
only in the response or output mechanisms and 
is unrelated to the speed or the quality of events 
preceding the initiation of response. 11 ere the 
loas of speed with age a peripheral phenomenon, 
it would of course he of limited psychological 
interest. 

Simple speed tests seem to differentiate more 
clearly between senile psychotic individuals and 
control subjects than do various combinations 
of rather complex mental tasks. For example, - 
a 2-minute writing test was found to differen- 
tiate senile patients and control subjects (JO), 

In contrast, a 1^-1 -hoar psychometric test de- 
signed to measure deterioration did not yield 
such differentiation. Again, later studies 
showed that this difference was not simply a 
peripheral limitation on the writing speed, but 
that the speed of writing was correlated with 
the probability of the antecedent events being 
correct ( 11 ). 

lYliat requires the additional time in the 
older nervous system? Does a timelag occur in 
(he retina or in the optic nerve? Is there an 
increased latency in the primary sensory pro- 
jection area of the brain or in an association 
area ? Is additional time required in program- 
ing appropriate motor responses in the motor 
cortex or in the spinal cord? Does the periph- 
eral nerve or the myoneural junction require 
move time in its functions? 

It was originally thought that older people 
adopted a slow tempo of response. Hence the 
increased latencies of voluntary responses were 
not viewed as a reflection of reduced capacities 
of the nervous system but phenomena of atti- 
tude or set. It has now been shown that at 
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least in one other species, the rat, a slowing of 
response latency occurs with age. In a recent y 
published study of startle responses ot rats ot 
different ages, it was shown that tor oldei rats 
there is an increase in response tune to electnc 
shock and to sudden noises (U) ■ Furthermore, 
when attempts were made to decrease the le- 
sponse time of these animals by increasing the 
electric shock, a minimum reaction time was 
reached beyond which a further increase m the 
stimulus strength did not result m a turtliei 
reduction in reaction time. At this plateau, 01 
asymptotic level, of response, there was a resid- 
ual difference between young and old animals. 

An experimental attempt was also made to 
see to what extent the slowing with age could 
be related to conduction velocity of penphera 
nerve in the rat. In this study the conduction 
velocity was measured in isolated sciatic nene 
excised from more than T5 rats 1 tinging in -'A 
from 50 to S50 days (13) . Conduction velocity 
increased during development, but it dul i 
change significantly a f ter about :300 days. 1 he 
results of that study taken together v itli les 1 
of previously reported studies me ica e ‘ 
changes in peripheral nerve do not appeal o 
important in the changes which we see m sue 
functions as simple reaction time m later 

^Recent and unpublished studies by Dr. Al- 
fred Weiss of the National Institute of Mental 
Health and by Dr. Botwmick, also with the i 
stitute, and myself have found no evic ence « 
yet that the age changes in the speec o nu ^ 
voluntary response to any large exten )C 
either the receptor or in the effector processes. 
An earlier study by Johannes Sommer indicates 
that the age change in a simple spina ie ex 
in the human is small; it seems to be ot the 
order of perhaps 1 millisecond compared *n 
the 50 or more milliseconds that differentiate 
the voluntary responses of a young and an older 

person (5). . . 

The recent work of Kumnick on pupillary 
responses to light indicates that under son ^ e 
circumstances the latency is unchange wi 
age. This implies that at least under some 
conditions the rapidity of all the events, 10 m 
the stimulation of the receptors in the eye to 
the effecting of pupillary constriction, must be 


unchanged with age. Apparently, the older 
pupil constricts at a normal rate m proportion 
to its smaller size. Since the older pupil is 
usually somewhat smaller, it may, however, gn e 
the illusion of a slower response. If this 
rather complicated reflex remains unchanged 
in later life, we might speculate that some ot 
the purely sensory components are also un- 
chanoed in relation to latency of perception and 
the initiation of voluntary responses. 

Apparently, the decrease m speed of volun- 
tary responses with age is primarily a phenom- 
enon of the central nervous system and con- 
scious behavior. This provokes a dilemma 
because the physiological methods which might 
be appropriate to a study of the phenomenon 
are ones which are so artificial (for example, 
anesthetizing the organism) that they preclude 
studying manifestations in the conscious state. 
The problems lie in an experimental area 
wherein the relevant types of experimentation 
and variables are familiar to the experimental 
psychologist, and the inferences lie m the do- 
main of the neurophysiologist. 

V depressed person might respond slowly and 
yet retain .a capacity to respond quickly, 
whereas it is extremely doubtful that the older 
organism maintains the capacity for rapid re- 
sponse Responses of the elderly are made at 
some uniformly slow rate (15). This suggests 
that we might speak of less “temporal modula- 
tion” of voluntary responses. Implications of 
this concept are important in attempts to define 
the environment wherein the older person 
would be most comfortable. In general, the 
older person is most comfortable in a situation 
in which he can pace his responses and is least 
comfortable in one in which he must respond 
quickly to demanding sequential stimuli. 
Rapid sequential stimuli occur, for example, m 
automobile driving. This situation is not re- 
vealed satisfactorily by an analogy to a simple 
reaction-time experiment. Recent findings in 
our laboratory show that there is a difference 
in readiness to respond in the elderly as com- 
pared with the young. Different age curves 
were obtained for changes in response time as 
a function of preparation. It is not possible to 
say at this time whether the lower level of re- 
sponse readiness or expectancy is independent 
of the increased latency or is a different mani- 
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festatiou of a common underlying change in 
the character of nervous system functioning. 
Also, wo do not yet know whether complex tasks 
merely show a multiplicative effect of the 
longer latencies. Again it may be that the same 
basic process is simply disproportionately rep- 
resented in a complex situation. 


Serial Movements in Timing 


There is evidence that one of the limitations 
older persons face is dilliculty in timing sequen- 
tial events. Ivay pointed out that his learning 
experiments suggest that with advanced age 
some individuals display a dilliculty in “pro- 
graming” sequential movements (2). This 
was noted also in earlier work on age changes 
in handwriting. In some aged individuals 
handwriting tends to become a series of discrete 
movements, instead of a smooth, overlapping of 
movements, that is, it becomes more like draw- 
ing. This is analogous perhaps to a change in 
a feedback mechanism wherein the older organ- 
ism is unable to use the information obtained 
from the execution of a preceding movement 
to modify a following one or is unable to do so 
with sullicient speed. Singleton pointed out 
that the speed of movements, once the move- 
ments are initiated, is unchanged in older per- 
sons. What requires additional time with age is 
the decision points in movements ( 2 ). 

For optimum skill, the proper moment for 
initiating responses must be anticipated. Com- 


ponents of serial responses must be programed 
in advance to conserve time. If the response 
components are not anticipated or programed 
they appear as discrete events separated by de- 
lay intervals. A slowness in developing or 
programing future responses may limit the 
aged in the execution of some highly compli- 
cated skills, the essence of which is the flowing 
of activities or movements one into the other. 
It is perhaps highly relevant to note that, when 
a skill is first acquired, the component move- 
ments appear discrete and that, as the skill is 
improved, these movements are gradually com- 
bined into a continuous pattern. As a skill de- 
teriorates, it may again assume the quality of 
separate movements. Timing seems to have a 
perceptual character, that is, one sees or fee s 
the ri'dit moment to make a response. Difficul 


conditions exist when the signals come close 
together. 

In the preceding remarks, the facilitation of 
voluntary response was emphasized. However, 
in the aging nervous system there may exist 
a general change in excitability -which would 
be reflected in both facilitatory and inhibi- 
tory functions of the nervous system. Perhaps 
more common in daily life than a demand re- 
sponse to a stimulus is the situation in which 
the stimulus may be anticipated and received in 
advance of the appropriate moment for the re- 
sponse. Good timing may thus be more a mat- 
ter of inhibiting the response until the proper 
moment than a matter of its facilitation. In 
nging there may exist a narrowing of the range 
between minimum response time and maximum 
response time. This topic requires more infor- 
mation than now exists about the length of 
delays which can be interpolated between se- 
quential stimuli without the behaviors disinte- 
grating or being forgotten. 

Viewed from one aspect, the nervous system 
appears to be more determinate in the aged 
than in younger persons, that is, the output 
tends to be more directl}' a function of the input. 
There is, of course, a tendency to cultivate cer- 
tain types of determinacy or redundancy, as 
in the social graces. It is of interest to note that 
the social facade may be the last bit of behavior 
to disintegrate in the senile individual. Our 
psychological data on aging should be sifted for 
intluences of our cultural pattern that deter- 
mine which areas of our behavior may be novel 
and which are expected to be predictable. 


Perceptual Difficulty 

Perceptual difficult}', or inability to perceive 
information in order to achieve an appropriate 
response, may contribute to the age changes in 
behavior. One experiment attempted to see to 
what extent the response time of old and young 
people would vary as a function of perceptual 
difficulty (16). Young and elderly subjects 
were required to judge which of two simul- 
taneously presented lines was the shorter. The 
lines were presented tacliistoscopically. Each 
subject made a minimum of 4S judgments in a 
series of line pairs wliich differed m length 
from 1 to 50 percent. The subject was required 
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to respond as quickly as lie could when the lines 
were presented by saying ‘‘right” or “left” to 
indicate the side of the shorter line. The vocal 
response of the subject interrupted a chromo- 
scope circuit, and his response time was meas- 
ured to the nearest one-hundredth of a second. 
A significant difference in response time be- 
tween the two age groups was found at all 
levels of difficulty of judgment. The response 
time of the elderly was relatively longer, how- 
ever, when the stimulus difficulty was increased. 
Thus, the difference in response time between 
the young and the elderly subjects was 0.47 sec- 
onds at a 1 percent difference in line length, 
whereas for a 50 percent difference in line length 
the response time of the young and older sub- 
jects differed by 0.18 seconds. It is apparent 
that perceptual difficulty can contribute to the 
slower response of elderly subjects. However, 
there is a residual age difference in response 
time which exists regardless of the ease of the 
perceptual task involved. 

Again, one might question whether a large 
part of this difference in response latency is 
not due simply to the difference in speed of 
vocalization. For this reason we conducted an- 
other experiment in which we studied age dif- 
ferences in finger, jaw, and foot reaction time 
to auditory stimuli (LI). The hypothesis was 
that, if a general factor were underlying the age 
change in response latency, v r e would get a 
constant increment in reaction time with the 
jaw, finger, and foot. If the age changes were 
primarily involved in the peripheral pathways, 
then the reaction time with the foot with its long 
pathways might be disproportionately slow as 
compared with the finger or jaw. In this 
study, the reaction time of the elderly subjects 
was significantly sloAver than that of the young 
subjects for the finger, jaw, and foot, but there 
was no relation to the length of the peripheral 
path involved. Since the age differences be- 
tween the reaction-time means did not change 
significantly in comparing the finger, foot, and 
jaw, it may be concluded that the age change 
in reaction time is not a variable associated with 
the length of the peripheral path. Collectively, 
the evidence suggests that it is plausible to 
regard the age change in response latency as a 
general property of the central nervous sys- 
tem. 


Summary 

For many psychological and biological proc- 
esses there is a general age trend which in 
some instances explains about 50 percent of the 
variation in the data. There is an equally large 
range of individual differences. It depends 
upon our purposes whether we study and em- 
phasize the general age trend or the individual 
differences in aging. Both the general age 
trend and individual differences are important. 

Perhaps the most significant result of research 
on age changes in the nervous system is the 
implication that there is a generalized slowing 
of all voluntary responses. On the whole, the 
evidence indicates there are grounds for regard- 
ing the age change in response latency as a gen- 
eral property of the central nervous system. 
The longer response latencies appear to have 
their greatest consequence for complex or se- 
rial activities. The facts offer suggestions for 
further research into the bases of the changes, 
as well as for structuring the environment in 
order to reduce problems of living due to the 
psychological limitations of aging, 
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Making Health Visible 

Among the exhibits and other educational 
materials ottered by the Cleveland Health 
Museum in its catalog, ‘‘Plow to Make Plealth 
Visible, ’’ three illustrated on tin’s page aie 
among those which particularly concern the 
subject of age. One is a device which permits 
visitors to learn the average life expectancy, 
according to present mortality tables, for their 
age and sex. -ViiotJier illustrates the point that 
aging begins with mitosis. The third illus- 
trates the gain in hearing deficiencies with ad- 
vancing years. 
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Changes in Nervous System With Age 

By HARRY H. WILCOX, Ph.D. 


T HE NERVOUS SYSTEM is unique and 
its basic cellular structure is very highly 
specialized and diversified. The individual 
nerve cells in one small circumscribed area or 
nucleus may be markedly different in structure, 
action, and reaction from those neurons that 
form an adjacent group. These neurons, even 
with their many unsolved problems, are far 
better known anatomically and physiologically 
than the greater bulk of the nervous system, 
their supportive structures. These structures, 
including the glia and the ground substance, 
are within the bounds of the existing frontiers 
of neuroanatomy and neurophysiology. So 
much of the normal picture of the nervous sys- 
tem is so scantily known that departures from 
the noi'mal are at best determined with difficulty. 

A host of neuroanatomical alterations in the 
nervous system accompanying the process of 
aging have been described. Many of these so- 
called manifestations of aging occur in the very 
young as well as in the old. Some of these, 
when they occur in the young are undoubtedly 
abnormal, whereas the frequency with which 
they occur in the old might cause them to be 
labeled as normal alterations accompanying 
aging. Aging should be looked upon primarily 
as a physiological stage and not a pathological 
condition. The normal alterations that bring 
about or occur with the gradual and continual 
advance from one plateau of life to another are 
apt to be quite subtle. They therefore are clif- 
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ficult to determine or locate accurately, and 
difficult to separate from abnormal changes 
brought about by modifications in internal or 
external environmental conditions as influenced 
by disease or trauma. The separation of these 
changes from artifacts or post-mortem changes, 
often uncontrollable in human material, can- 
not be overemphasized. 

In human peripheral nerves it has been 
shown that there is an increase in connective 
tissue and a reduction in the patency of the 
blood vessels ( 1 , 2). This begins in the fourth 
decade of life as an endothelial proliferation 
and hyalinization of the vessels with an increase 
in the endoperineurium invading and appar- 
ently replacing areas of the nerve bundles by 
connective tissue elements. With this gradual 
reduction in blood supply and increase in con- 
nective tissue, there seems to be a gradual alter- 
ation and reduction of the nerve fibers, espe- 
cially the larger ones. These findings parallel 
the measurements of the conduction velocity in 
human nerves (3) which indicate that, begin- 
ning in the fifth decade of life, there is a slight 
but continual decrease in conduction velocity. 
Again the responsibility may be placed on a 
decreased vascular supply due to a local is- 
chemia and changes in permeability of the 
vessels accompanying metabolic depression. 

The conduction velocity of peripheral nerves 
in the rat (.{.) markedly increases during de- 
velopment, with a leveling off at maturity. In 
contrast to findings of the human studies, little 
change in conduction velocity was noted in rats 
after maturity was reached. 

Counts of fibers in the dorsal and ventral 
roots of the eighth and ninth thoracic levels, as 
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well as cell counts of those dorsal root ganglia, 
taken from human cadaveric material (5, 6), 
indicate a marked decrease in both number of 
myelinated fibers and cells after the fifth decade 
of life. However, in view of the rather wide 
range of variation within the relatively small 
groups of similar ages in these studies and the 
degree of overlap between groups, additional 
studies of this type are needed to substantiate 
the existing evidence. 

Certainly, if in the normal course of aging, 
the metabolic activities of peripheral nerves are 
so disturbed as to produce a marked numerical 
decrease in the components, the effect on the 
normal course of the processes of degeneration 
and regeneration might bo quite marked. One 
study of the eil'ect of age on wallerian degenera- 
tion in the rat was carried out on fairly young 
animals (7). In this study it was demon- 
strated that in young animals there was a more 
rapid cellular proliferation and a less rapid loss 
of myelin than in older animals (ICO days of 
age) . Another report (<S) demonstrates that in 
older animals more general and extensive signs 
of retrograde degeneration were present than 
in young animals, with a striking increase in 
the number of macrophages present in the sec- 
tioned dorsal roots of the older animals, but 
with a slower rate of removal of debris. This 
might be due to a lower metabolic rate, although 
it is not entirely in keeping with the findings of 
a comparable nerve fiber regrowth rate as evi- 
denced by similar numbers of regenerating 
axons distal to the anastomosis. In the older 
animals, there was a diminution in the number 
of fibers successfully crossing the scar and in 
the rate of growth beyond. The proliferation 
of capillaries in the anastomosed roots of the 
senile rats was quite impressive. 


Ganglial Degeneration 

Cells of the dorsal root ganglia and the gas- 
serian ganglion in the human, as well as in cats 
and rats (0, 10), undergo a fatty degeneration 
which consists of a clumping of the Nissl sub- 
stance, a subsequent destruction of the neurofi- 
brillar reticulum, and a coalescence of the vac- 
uoles. The cell becomes quite foamy and swol- 
len and finally is destroyed, leaving behind only 
cellular debris. Although cell counts made on 


this material indicated no marked difference be- 
tween young and old individuals, the numbers 
were relatively small, and statistical measures 
could not be applied to test the data. Atypical 
cells, such as the frayed cells of Cajal, fenes- 
trated cells, cells with end bulbs, and so on, 
seemed to occur commonly in these ganglia at 
all ages. 

Degenerate changes in occasional cells with 
a moderate degree of neuronophagia have been 
reported in human autonomic ganglia, with an 
increase of the interstitial tissue of the ganglia 


(11 ) , as well as variations in the ehromidial 
substance, shrinkage, hyalin degeneration, hy- 
dropic alterations, pigmentation, nuclear dis- 
placement, vacuolization, and partial or com- 
plete destruction of the cell (12). While in 
dogs, many of these variations seem to be re- 
lated to aging, there was some question about 
the correlation in man. Even pigmentation 
was questionable since in man apparently many 
factors contribute to deposition of pigment. 

A subsequent study of tins pigment (13) 
found it to be a lipofuscin type closely related 
to ceroids and not to melanin. It seems to be 
one of three materials present in the nerve cells 
that are periodic-acid Schiff positive. The 
ot her two are glycogen, which is found in dogs 
of all ages, and a mucoprotein. Lipofuscin 
was not found in dogs less than 10 years of age, 
while in man it was present in varying amounts 
at all ages from T to 93 years. The mucoprotein 
is limited to nerve cells of the peripheral nerv- 
ous system and is present to a greater degree in 
the autonomic cells. It is piesent in all nerve 
cells in a granular form in both senile and 
young dogs but is not concentrated enough in 
the young animals to be demonstrated by the 
periodic-acid Schiff method (14) ■ Lipofuscin 
has a much wider distribution and seems to be 
more concentrated in the efferent nerve cells. 

The pigment of the autonomic ganglion cell 
has been considered (15) to be, or to contain, a 
hormone or a similar substance which repre- 
sents part of the neurosecretion of the nervous 
system. The origin of the pigment from the 
Golgi apparatus has been suggested. 

The variability of the Nissl pattern and of 
the number of cells in the chain ganglia o sun 
ilar size has been shown in the rat (If) and m 
the guinea pig (17) . The senes of animals used 
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in these studies did not, unfortunately, include 
senile forms, but the series from fetal to mature 
stages form bases for further investigation. 

No data on the eil'ect of age on the regenera- 
tive capacity of the fibers of the autonomic 
nervous system exists. It would bo most inter- 
esting to follow this process in senile forms. 

Central Nervous System Changes 

/ 

Changes similar to those described in the 
ganglion cells are reported in the various areas 
of the central nervous system. In the spinal 
cord (IS), the general histological structure be- 
gins to alter after 30 years of age, and by 60 
years the changes are quite marked. Vascular 
alterations, gliosis, and demyelination, espe- 
cially in the fasciculus gracilis, pigmentation 
of cells, and formation of corpora, amylaeea 
were among the findings. Pyknosis and chro- 
matolysis in the cells of the ventral horn did 
not occur frequently and certainly were in no 
instance pronounced enough to be significant. 

Pigmentation was such a constant finding in 
individuals in the fifth decade of life and older 
that it was felt that if pigment atrophy is con- 
sidered an abnormality one could scarcely find 
a normal spinal cord after the age of 40 and, by 
the seventh and eighth decades, hardly a normal 
ganglion cell could be found. In some cells the 
change was so severe that the cell appeared as 
a pyknotic pigment spot. Corpora amylaeea 
were not reported in spinal cords of persons 
less than 30 years of age ; after the fourth dec- 
ade it was a frequent occurrence, especially 
around the entrance of the dorsal roots. 

Changes in the Brain 

Several studies indicate that the gross weight 
of the brain decreases with age. One of these 
(10), a study on 2,060 brains of white males 
whose ages ranged from 12 to 96 years, reported 
that there was a gradual increase in the weight 
of the brain up to 30-34 years of age, and then 
a gradual, uniform decrease takes place. The 
maximum decrease occurring between the 3d 
and 10th decades of life was approximately 11 
percent. Accurate determination of the weight 
of the beam is quite difficult. It has been 
pointed out (20) that simple severance of the 


brain, the treatment of the meninges, and the 
removal of the cerebx-ospinal fluid are rather 
vai-iable factors (20) . These sources of error 
can be minimized if one individual removes and 
handles the brains ; ‘otherwise, those variables 
must be considered in analyzing samples. 

The brain size has been said to fluctuate in- 
versely with economic level (21). Since most 
of the brains obtained in routine autopsy in 
hospitals come from persons of the lower social 
strata, they may not be too representative of a 
cross section of the total population. 

The reported decrease in brain weight does 
not seem to be due entirely to a difference in 
water content. There are studies that report a 
definite decrease in water content in the brain 
throughout the entire life span (22, 23 ) . Tills 
decrease varies somewhat with different species 
since there seems to be a remarkable correla- 
tion between physical and mental development 
at the time of birth and subsequent water loss. 
One report on senile human brains differs from 
the others in that it states that there is an in- 
crease in the water content in senile brains ( 24 ) . 
There seems, however, to be universal agree- 
ment on the higher water content of the cortex 
and the lower water content of the medulla, 
which has suggested that the phyletically newer 
parts of the brain are wetter. 

Phyletically different brain areas also seem 
to show differences in the cholinesterase activity 
(25 ) . In rabbits, the medulla reached its maxi- 
mum activity at 15 days and then fell 50 per- 
cent by 2 y z months of age. The activity 
remained fairly stable after that time. In the 
frontal cortex and caudate nucleus, the maxi- 
mum activity was reached at 18 months and 
then held steady. However, no general con- 
clusions as to the correlation of the cholinester- 
ase activity have as yet been made with senility. 

Young and adult rats differ in that the adult 
brain contains more fat and phosphorus. In 
extreme age there are small decreases in fat, 
acid soluble phosphorus, and potassium, with 
an increase in sodium (23) . 

The cerebral physiology of the human has 
been studied by the nitrous oxide method to 
show that there is a close correlation between 
advancing age and decreasing blood flow with a 
concomitant decrease in oxygen consumption 
(26, 27). This decrease in oxygen availability 
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;uul consumption may be closely related to 
neuronal activity. There seems to be almost 
universal agreement that, with increase in age, 
there is a marked decrease in the number of 
neuronal elements in the brain. However, most 
of the observations and cell counts upon which 
this conclusion is based have been made on rela- 
tively small series of human brains, even on a 
single specimen and with known mental deteri- 
oration frequently clouding the issue. Counts 
on large series of experimental animals are 
likewise scarce. 

A recent report shows a decrease in the num- 
ber of cortical neurons with increasing age, 
especially in the superior temporal gyrus and 
the lower quarter of the precentral gyrus (JS). 
Unfortunately, this study is based on a very 
small sampling of a remarkably variable popu- 
lation. Variability is immediately apparent 
when one examines the raw data presented by 
the various investigators. 

Only by the use of large samples, which in 
studies of this kind arc most difficult to procure 
and study, can tins source of error be overcome. 
It is indeed reasonable to believe that, in a cell 
which has lost its ability to reproduce and 
which functions more or less constantly over 
the years, physiological and anatomical deteri- 
oration can readily occur either as a perfectly 
normal process or as a consequence of some 
external or internal environmental disturbance. 
Therefore, not only is the mass of evidence — 
even though still circumstantial and not entirely 
conclusive — in favor of the decrease in cell 
numbers with age, but it seems logical to expect 
it. I merely point out here that there is still a 
gi-eat need for quantitative studies on the brains 
of humans and experimental animals, quantita- 
tive studies that consider variables and try to 
control them. Proof for one species cannot 
necessarily be had from studies on another, since 
it appears more and more that thei-e is a 
marked ditVerence in the aging of the nervous 
system in different species. 


Purkinje Cells 

The population of the Purkinje cells is re- 
ported to suffer severely with advancing age. 
In a description of the Purkinje cells of a 92- 
yeur-ohl man, it was stated the cells “appear 


considerably shrunken, both nucleus and proto- 
plasm, though not more so than normal daily 
fatigue' 5 {20). This individual was in a coma 
aixd endured G days of' inanition prior to death. 
The Purkinje cells were reported to be 25 per- 
cent fewer than in the cerebellum of a 47-year- 
old man. In another stud}' of the cerebellums 
f ronr Go humans of both sexes, ‘aged 12-9 - 2 years, 
43 cerebellums were eliminated from considera- 
tion because they “showed the greatest losses,' 5 
and “cell losses are frequently due to dis- 
ease” (JO). 

Similar decreases in Purkinje cells in the 
dog, the macaque (31), and the rat' {32} are 
reported. Reducing die rat to the equivalent 
age of man, it was concluded that destruction 
of the cells or the processes leading to destruc- 
tion take place 30 times as fast in the rat as in 
man. 

A loss as high as 40 percent in the Purkinje 
cells of guinea pigs has been reported (33). 
However, this figure is based on the number of 
cells in the newborn as 100 percent, and it is 
important to note that the highest percentage 
loss — GG.7 percent — occurred in one animal of 
193 days of age (34.). In one area of the cere- 
bellum. 7 animals out of the 10 younger 
than the oldest (1,S00 days) of this series 
showed more loss of Purkinje cells than did the 
oldest animal. 

In my own series of guinea pigs, whose ages 
range from 139 to 2,765 days, I have been un 
able to measure quantitatively any loss of the 
Purkinje cells. On the contrary, the popula- 
tion seems to be quite stable, and certainly 
there are ixo discernible areas in which cells 
have degenerated and have been removed. 


igmenfation 

Almost every conceivable cytological altera- 
on has been described and associated with age 
ranges (33). These alterations are not re- 
lucted to any one part of the brain but seem 
> occur everywhere. Of these, the most con 
suit element indicating aging in nerve cells 
lipofusein, the lipochronxe pigment 
irelv appears in younger subjects, but does 
ppear beyond a certain age. . . . while we can 
it lipofusein in some pathologic con l ions, 
ie truth is that we can get a great (lea o 


1182 


public Heallb Keporfs 



this materia] in elderly persons. . . . this is the 
most important element shown in the cell and 
that other elements, such as variation in the 
neurofibrils, Golgi apparatus and, in some cases, 
the Xissl bodies will have a secondary place” 
(Jo). 

The accumulation of pigment occurs at dif- 
ferent time intervals in different regions. Cer- 
tain nuclei are prone, to early pigmentation; 
others fail to show pigment even in advanced 
age. It has been suggested that constantly 
activated cells are less prone to pigmentation, 
while those that undergo periods of rest or 
inactivity are more likely to become pigmented 
during the aging process ( 36-3S ) . In this con- 
nection, it is interesting to note that the ac- 
cumulation of pigment in the nerve cells, as 
well as some of the other changes with age, are 
more marked in the human species than in other 
mammals (33). 

The Glia 

The role of the glia in aging is undoubtedly 
a very important one, although, except for the 
phenomenon of satellitosis, with the concomi- 
tant process of neuronopliagia, little is known 
about these structures. Studies of satellitosis 
and neuronopliagia of the cortical cells of the 
human (39) and of the horse (40) report defi- 
nite, increasing occurrence with advancing age. 
In the rat and mouse, satellitosis was not nearly 
so marked (41a ) . This process also occurs in 
the brains of young animals and humans, where 
it may be even more frequent than in the very 
old individuals (41a ) . Xo marked qualitative 
change in glial cell types participating in this 
process has been reported (4^j) . 

Ante-Mortem and Post-Mortem Changes 

In the human and in the experimental animal, 
it is at times extremely difficult to separate the 
changes which can occur in the cells of the brain 
before and after death. Post mortem artifacts 
are real stumbling blocks in neuroliistological 
studies and should not be underestimated. I 
personally do not contend that nerve cells do not 
show signs of degeneration, die, and are re 
moved by phagocytosis or lysis. However, I 
do feel that we must proceed as cautiously as 


possible in our interpretations of what is nor- 
mal and what is abnormal in the aging brain. 

C. Vogt and O. Vogt (36) point out that the 
time course and morphologic features of aging 
are different in each of the hundreds of different 
cell types, and that “the aging process or •invo- 
lution’ of a cell is different from any regressive 
process of ‘degeneration 5 it may undergo, but 
degenerative processes may, of course, occur in 
combination with an involution. . . . The 
aging process always leads to the death of the 
cell. If it occurs at an average (normal) time, 
it causes partial death of the brain through nor- 
mal death of the cell type in question. If a per- 
son lives sufficiently long, partial death of the 
vital cells of the medulla causes his or her death, 
as a normal phenomenon. This form of death 
is a rare occurrence, because death through dis- 
ease usually terminates the individual life at an 
earlier stage.” These authors suggest that the 
aging process may produce counter-reactions, 
such as hypertigrosis produced by the in-, 
creased activity of the nucleolus, or lyyper- 
chromatosis and pylcnosis of the nucleus which 
has hitherto been wrongly interpreted as a 
degeneration. This reaction as a defensive or 
compensatory change on the part of the indi- 
vidual nerve cells may include division of the 
nucleoli and the nuclei of the cells as well (33) . 
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Physiological Limitations and Age 

By JOSEPH A. FALZONE, Jr., M.D., end NATHAN W. SHOCK, FhJ. 


rptHE PHYSIOLOGY of aging in man 
1 rather than age differences in disease inci- 
dence has been the chief concern of ie 
ontology Branch of the Public Health Sei vice s 
National Heart Institute. A large body of this 
latter information is available from other 
sources ( 1 , 2 ) . In the course of our studies, n 
have found that aging does not affect all oi c an 

systems in the same way. 

It is obviously difficult to define rigorously 
what should be called senescence as opposed o 
“disease.” We can only hope to desclll J 
changes that occur with the passage o m 
subjects for whom all diagnosable disease, 
which would affect the organ system under 
study, has been ruled out. To do this, we app J 
what we call “uniform subject selection cri- 
teria” so that other investigators will hno 
what we mean by the phrase “healt ly norma 
subject” and can judge the results accoic m e • 
The most basic principle of physiology is 
that the function of most organ systems is to 
maintain constancy of the internal environment 
This is the principle of homeostasis as advancec 
by Bernard, Cannon, and others. \Ve there- 
fore require three types of in °™ a 1011 
to characterize physiological age i eiences 

effectively. 


Dr. Falzone and Dr. Shock are with the Gerontology 
Branch of the National Heart Institute, Public 
Health Service. The Gerontology Branc i, tv ac 
Dr. Shock directs, is located in the Baltimore City 
Hospitals, Baltimore, Aid. 


1. The resting state of the internal environ- < 

2. The resting organ functions that maintain 

this state. , . 

3. The reserve or maximal capacities of these 

oro-an systems and their ability to defend the 
internal environment against displacements in- 
duced by stress. 

The Internal Environment 

Under resting conditions, the internal en- 
vironment is surprisingly well preserved in the 
older individual as evidenced by lack of change 
in body temperature ( 3 ) and levels of various 
substances in the blood. Thus, Shock am 
Yieimst (!) found that the acid-base equilib- 
riurnof the blood is maintained within normal 
limits in the old •man (fig. 1). A slight fall in 
pH does occur with corresponding, but not sig- 
nificant, changes in C0 2 tension and bicarbon- 
ate level. 

Arterial fasting blood sugar does not change 
significantly with age (5), but there is some 
evidence suggesting a slightly higher fasting 
level in venous blood ( 6 ‘) . 

Hematological values of the blood are also 
well maintained in the aged. Shapleigh, 
Mayes, and Moore (7) determined these values 
in a series of 100 men and women 00-95 years 
of age and compared them with previously re- 
ported values for healthy young adults. Bed 
cell counts, hemoglobin, and hematocrit values 
were slightly, and probably significantly, lower 
in the 60-95-year age group, with a smaller sex 
difference than in young individuals. Red cell 
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indexes and reticulocyte counts remained within 
the normal range, and no definite qualitative 
erythrocyte changes were seen microscopically. 
Total and differential leukocyte counts were 
also unchanged. 


Functional Measures 

It must be emphasized again, however, that 
the data described so far tell us very little of 
function or reserve capacities of the system for 
meeting the stresses of daily living. For ex- 
ample, if an individual's daily urea production 
remains constant while some renal insult sud- 
denly reduces urea clearance, his blood urea 
will gradually rise until the product of blood 
level and clearance is once more, equal to this- 
tissue production rate. This new steady state 
level of blood urea will then be evidence of 
impaired renal function. It is also evident, 
however, that this same individual, if placed on 
a low protein diet at the same instant as his 
renal damage, might show no elevation of blood 

Figure 1. Trends in the acid-base equilibrium 
of the blood of men with increasing age. 



Source: Reference 4. 


Figure 2. The relation between basal cardiac 
index (lifers per square meter per minute) and 
age (years) in 67 men without circulatory 
disorder. 



urea. Theoretically, then, physiological func- 
tions and reserve capacities can be reduced 
enormously without change in the internal en- 
vironment, under resting conditions. In this 
regard, many of you will recall patients with a 
progressive downhill course and eventual death 
despite an impressive list of normal blood 
chemistries. 

Amonir functional measures that can be em- 


ployed, the basal metabolic rate (BMR) is of 
obvious interest in agewise comparisons. One 
often hears the suggestion that people ‘"slow 
down” as they grow older, as ei ideneed by ob- 
vious changes in speech, gait, and cerebration. 
The ultimate energy source for all of these 
functions is, of course, oxidative metabolism. 
Without implying a causal relationship, one 
might ask if this overall metabolic rate also 
declines with age, at least under resting condi- 
tions. This appears to be the case. Shock and 
Yien«st (5) demonstrated a significant age 
decrement in basal 0, consumption whether ex- 
pressed as total oxygen uptake for the individ- 
ual or per unit surface area Expressed m 
calories per square metei e 
is from approximately 30 at a B e 


Public Health Reports 


1186 




age 80-80. This is not dramatically large, but 
it is highly significant and agrees quite well 
with most other data. Later, we will have rea- 
son to question the adequacy of calculated body 
surface area as an index of the amount of func- 
tioning tissue present in the individual. The 
fact to be emphasized at this point is that oxy- 
gen consumption per individual decreases with 
age. 

A decline in resting cardiac output and 
cardiac index was found in a series of G7 men 
by Brandfonbrener, Landowne, and Shock ( 9 ) , 
as shown in figure 2. This, of course, tells us 
nothing of the reserve capacity of the heart for 
increasing its output under conditions of exer- 
cise. We have recently initiated a study de- 
signed to give us this information, using 
exercise carried to exhaustion as the maximum 
stimulus to cardiac output. 

Pulmonary function, in the aspects we have 
measured, changes markedly with age (10). 
Thus, total lung capacity (TLC) declines, but 
in our sample of 140 subjects this is paralleled 
In - a decline hi surface area. Total lung capac- 
ity corrected for surface area does not change. 
The compartments of total lung capacity 
change strikingly, however, with an increase 
in residual volume (ItV) at the expense of 
vital capacity (VC) and its subdivisions. 
Thus, there is a shift from mobile to fixed lung 
spaces.' The other large change we have found 
is in maximum breathing capacity. This falls 


Figure 3. Change in standard diodrasf clear- 
ance or effective renal plasma flow with age. 



O O average values, cubic centimeters of plasma 

per minute per 1.73 m. 2 body surface area, 

Source : Reference 12. 


Figure 4. Change in standard inulin clearance 
or glomerular filtration rate with age. 



AGE-YEARS 


O O average values, cubic centimeters of filtrate 

per millimeter per 1 .73 m. 2 body surface area. 

Source: Reference 12. 

from a mean of about 132 liters per minute at 
age 20-29 to 50 liters per minute at age 80-89. 
Most of this impairment seen in the older in- 
dividual is a result of a relative inability to 
increase respiratory rate under the test 
conditions. 

It may be suggested that our older subjects 
are suffering from emphysema. Certainly, we 
cannot distinguish these age changes from 
emphysema, particularly if an arbitrary value 
of the ratio of KV to TLC (or VC) is to be the 
clinical criterion, as it often is. We can only 
suggest that this common form of emphysema 
is a relatively constant age change and that 
the term ‘‘senile” emphysema is appropriate. 

Of all organ systems maintaining the in- 
ternal milieu, probably none bears a greater 
burden than the kidney. The arterial blood 
reaching the kidneys passes through the glomer- 
uli ; of this, about 20 percent is filtered through 
the glomerular membranes. About 99 percent 
of this filtrate water is actively reabsorbed by 
the kidney tubules, together with glucose, amino 
acids, and electrolytes, while waste products 
are excreted into the remaining filtrate volume 
by these same tubules. The external product 
is urine of variable composition ; the in- 
ternal component, blood plasma of constant 
composition. Thus, a complete estimate of 
renal integrity includes measures of the amount 
of blood or plasma perfusing the kidney, the 
proportion of plasma filtered, or the filtration 
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fraction, the amount of glomerular filtrate 
formed, and the maximum capacity of the 
tubules to reabsorb or excrete specific substances. 

It is found that renal plasma How, as mea- 
sured by diodrasl clearance, decreases from 
about 000 ee. per minute in the 20-29-year age 
group to about 000 cc. per minute in the SQ-S9- 
year age group (if, 12). Figure 3 shows a scat- 
ter plot of these individual values. It may be 
seen that some of the 80-year-old subjects have 
values at least as high as some individuals in 
the -iO-30-yeav age group. One wonders what 
values these 80-year-old subjects would have 
shown in their youth. This variability is seen 
in many other functions and only stresses the 
need for longitudinal studies in aging since in- 
dividuals might show stepwise decrements in 
function. 

Glomerular filtration rate, as measured by 
imdin clearance, also declines with age as seen 
in figure -± (11, 12). This is slightly less than 
the decline in ell'ective plasma flow so that the 
filtration fraction increases slightly, but signifi- 
cantly, as shown in figure 5. 

From these data alone, we cannot say whether 
the reduced plasma How results from loss of 
nephrons, reduced flow per nephron, or a com- 
bination of these two factors, but the increased 
filtration fraction would imply a relative in- 
crease of efferent to afferent arteriolar constric- 
tion. It would also appear that total renal re- 
sistance has increased more than total periph- 
eral resistance, sinco the age decrement in 


Figure 5. Change in filtration fraction with age. 



Figure 6. Changes in glomerular filtration rate 
(Ci N ), effective renal plasma flow (C PAH ), and 
filtration fraction during fhe pyrogen reaction. 
Fifty million killed typhoid organisms were 
injected intravenously at zero time. 
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O O mean values for 14 subjects aged 70-85 

yean (O groups). 

A A mean values for 20 subjects aged 50-69 

years (M group). 

• ® mean values for 20 subjects aged 20-49 

years (Y group). 

Souiice: Reference 13. 


renal blood flow exceeds that in cardiac output 
(D) while mean blood pressure does not fall. 

Are the apparent changes in the resistance of 
the kidney to blood flow the result of unalter- 
able anatomic changes in the arterioles or can re- 
sistance be lowered by a physiological stimulus? 
To answer this question, McDonald, Solomon, 
and Shock (12, 13) tested the effect of a bac- 
terial pyrogen which increases effective plasma 
flow in young subjects. It was found that ef- 
fective plasma flow could be increased signifi- 
cantly in all age groups, and that while the 
absolute baseline and magnitude of increase was 
smaller in the oldest group the percentage in- 
crement was similar to that of the young. le 
glomerular filtration rate was unchange y t m 
pyrogen while the filtration fraction necessarily 
declined significantly to become equal in a age 
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groups (fig. 0). This suggests that a large 
proportion of the total as well as relative effer- 
ent vasoconstriction present in an old kidney is 
reversible (11 ) . 

It was also found that tubular function, as 
estimated by maximum rates of diodrast excre- 
tion and glucose reabsorption, decreased with 
age, as shown in figures 7 and 8 (If, 12, 15). 
The magnitude of these decrements is similar 
to that of glomerular filtration rate (GFR) , 
which suggests that nephrons lose function as 
a unit. Constancy of the ratio GFR : diodrast 
T„, is seen in figure 9. The decline in effective 
plasma flow, however, exceeds any of these 
decrements, suggesting that vascular impair- 
ment is primary rather than secondary to loss 
of nephron function (11, 12). This relation- 
ship is illustrated in figure 10. 

Possible Effects on Longevity 

What do these changes mean with respect to 
health, vigor, and life expectancy 1 They are 
certainly never listed as cause of death. Yet 
we may ask if they are in some way related to 
the unfortunate contour of mortality curves — 
something happens to the individual with 
time so that probability of death at any moment 
is not constant but increases with age. This 
can be illustrated by the results of renal studies. 
It is known, for example, that urea and inulin 
are excreted by the kidney in a similar way 
except that some of the urea diffuses back into 


Figure 7. Change in standard diodrast T m with 
age. 



Source : Reference 12. 


Figure 8. Decrease in maximal tubular 
reabsorptive capacity with age. 
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The slope is drawn to connect the mean values for each 
decade. The vertical lines represent ± 1 standard error of 
the mean, while the open circles define the limits of ± 1 
standard deviation of the distribution. 

Source : Reference 15. 

the blood stream. Thus, we would expect urea 
clearance to show an age effect similar to that 
of the glomerular filtration rate and also to find 
some increase in blood urea nitrogen unless an 
older man's nitrogen catabolism is reduced in 
a parallel way. 

Studies by Lewis and Alving (16) do show 
an age reduction of urea clearance of about the 
same magnitude as the fall in glomerular filtra- 
tion rate 'as found in our laboratoiy. An older 
man’s nitrogen catabolism is reduced, bub only 
slightly, and this js r.ot enough to prevent an 
increase of blood urea nitrogen from 10 mg. 
percent to IS mg. percent over a 20-90-year age 
span. This relationship between blood level 
clearance rate and production of urea is a 
simple hyperbolic one, that is, successive con- 
stant decrements of urea clearance produce ever 
larger increments in blood urea. 

From this and from the Lewis and Alving 
data, we can make a simple prediction. Sup- 
pose that a 20-year-old man suffers some renal 
- insult such as nephritis or ureteral occlusion 
which reduces his urea clearance by 25 percent. 
As a consequence his blood urea nitrogen will 
increase from approximately 10 to 13.3 mg. per- 
cent, or a rise of 3.3 mg. percent. This is still 
within the limits of normal. If, on the other 
hand, a 90-year-old man suffers the same fate, 
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his blood level will rise from 18 to 23.9 mg’., 
an increase of 5.9 mg. percent, which is above 
the normal range. Further renal insults will 
serve to magnify this difference. Urea itself 
is relatively nontoxic, but impairment in re- 
serve will make the accumulation of substances 
in the body more rapid, and the deleterious ef- 
fects of toxic substances will be more marked 
in the old man. 

It is more dillicult to make predictions with 
respect to pulmonary function. Although the 
maximal breathing capacity is normally much 
higher than the ventilatory level attained with 
violent exercise, it is quite likely that there is a 
correlation between the two levels, and we have 
some preliminary findings which support this. 
However*, by making a variety of assumptions 
with regard to dead space and tidal volume, it 
can be calculated that ventilation volume per se 
does not limit the oxygen uptake or exercise 
performance of an older man until values below 
20 liters per minute are reached. As these cal- 
culations were designed to demonstrate the 
effect of ventilation alone, they assume perfect 
mixing of air in the lungs. Since mixing is not 
perfect, the age changes in lung compartments 
we have observed would tend to impair lung 
transport and thus produce arterial oxygen un- 
saturation and undue demands upon cardiac 
output at ventilation volumes higher than cal- 
culated. Tlius, we see that an impairment in 
one physiological system places an added bur- 


Figure 9. Change in raJe of glomerular filtra- 
tion per unit of diodrast T m . 



O average values. 

Socuce: Reference 12. 


Figure 10. Change in effective renal plasma 
flow per unit of diodrast T m . 



O O average values. 

Souuce : Reference 12. 


den upon another system whose functional 
capacity may also be decreased with age. What 
we have observed so far is that the maximum 
work rate of an old man is reduced; we are now 
trying to discover the relative importance of 
pulmonary, cardiac, or muscular limitations. 

It is also not too difficult to imagine an ad- 
verse effect of pulmonary limitations upon life 
expectancy. For example, an older individual 
with reduced ventilatory capacity and mixing 
efficiency is in a far more precarious position 
with superimposed lobar pneumonia than is a 
young man. 

Mechanisms of Aging 

We have described some physiological age 
changes in man, with some possible conse- 
quences with respect to vigor and longevity. 
"We must now ask how these changes come about. 
It is apparent that functional loss in an organ 
system implies either loss of active protoplasm 
or qualitative difference in the protoplasm. To 
estimate the relative importance of these two 
factor's, we obviously need some good index of 
protoplasmic mass. There is quantitative histo- 
chemicnl evidence that, for a given tissue, proto- 
plasmic composition is relatively constant wit r 
respect to water and electrolytes and does not 
change with age (»)■ ™» s . intracellular 
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water, which can be estimated in intact animals, 
should serve as a better protoplasmic index than 
body weight or calculated surface area, which 
are obviously affected by such nonprotoplasmic 
materials as fat and edema fluid. 

By using the antipyrine space as a measure 
of total body water and tho thiocyanate space 
as an estimate of extracellular space, the intra- 
cellular water may be calculated as the differ- 
ence between these two. Shock, Yiengst, and 
Watkin (18) found that total body water and 
intracellular water decrease significantly with 
age while the extracellular space does not 
change. Since these estimates were made for 
the same subjects used in studying the basal 
metabolic rate, they could be applied as BMIi 
reference standards for each individual. It 
was found that basal 0 2 consumption per unit of 
total body water or intracellular water does not 
change with age (fig. 11) . This would suggest 
that, in terms of net metabolic activity, the pro- 
toplasm of an old man is unchanged ; he simply 
has less protoplasm (19) . Morphological stud- 
ies of a variety of tissues in man support this 
viewpoint. Thus, a variable weight loss of 
many organs occurs with age, accompanied by 
widespread cell shrinkage, cell loss, and relative 
or absolute fibrosis (90) . 

Qualitative cellular changes are equally in- 
teresting. Nuclear abnormalities (91, 29) and 
vacuolated mitochondria (21-94.) are observed 
as well as deposition of highly insoluble “age” 
pigments in heart, brain, and adrenal (21, 25, 
26), Lansing (27) has summarized evidence 
for a loss of cell permeability accompanying in- 
creased calcium binding of the cell cortex. The 
implications of these changes, with respect to 
cell function, are intriguing, but can we say they 
are primary changes? We must ask another 
fundamental question posed by the overall his- 
tological appearance of old tissues: Does the 
intercellular material passively replace cells 
which shrink or die as they grow old or do the 
cells die only because they are literally strangled 
by connective tissue which ages and loses perme- 
ability ? Or are both altered independently ? 

In some organs, such as the liver and adrenal, 
cell shrinkage and loss overshadows fibrosis and 
might, therefore, be considered a primary fac- 
tor (2d). However, the absence of dramatic 
morphological change in a tissue does not rule 


out the possibility that subtle alterations, such 
as reduction in blood flow or permeability, play 
an important role in aging. In other organs, 
such as the kidney, parenchymal changes may 
be secondary results of vascular lesions. It is 
possible that all of the renal age changes are 
secondary to progressive arteriolar change 
(20 ) . The fact that the age decrement in renal 
plasma flow exceeds loss of tubular function 
would support this view although we can 
hardly cite it as proof. We cannot be sure that 
the nephrons would not eventually age in the 
absence of vascular changes. In short, we have 
no proof as to the primacy of either intracel- 
lular or extracellular changes as the basic, cause 
of aging. 

Lansing has summarized some evidence for 
the hypothesis that aging is a consequence of 
growth cessation (27). His own work shows 
that longevity of rotifers is inversely propor- 
tional to maternal age, that this effect is cumu- 
lative through successive generations, and that 
this progressive shortening of life span first 
appears when maternal age exceeds the growth 
phase of tins organism. Lines of rotifer, with 
constant “old” maternal age, were termed 
“geriaclones” (27, 28) . 

Experience with tissue culture tends to rein- 
force this concept, but in a less definite man- 
ner. Thus, many cell types show unlimited 


Figure 11. Age changes in basal heat produc- 
tion 



O O basal metabolism, caloties per square meter 

per hour. 

O'-- -O total body water, lifers per square meter. 

Source : Reference 19. 
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growth potential in vitro (29). Even adult 
human neurones have not entirely lost the ca- 
pacity for mitosis , as shown by Murray awl 
Stout (<20) . It is of interest that only neurones 
relatively free of age pigments were observed 
in mitosis. However, the experience with neu- 
rones and other cultures reveals a general an- 
tagonism between growth rate and tissue or- 
ganization (29-31). Cell lines, with high 
growth rates may survive indefinitely but show- 
poor differentiation, while slowly growing cul- 
tures show more organization but are difficult 
to maintain. In fact, nonmitotic cells in cul- 
ture generally live only a fraction of their sur- 
vival time in vivo so we cannot yet say that they 
“age" as a consequence of growth lack; they 
simply do not survive or have not been observed 
for a sufficient length of time (29). Perhaps 
culture methods can be improved to the point 
where we can actually decide whether such cells 
inevitably age in the absence of their normal 
connective tissue environment. Obviously, tills 
could be most easily tested with cultures from 
short-lived animals. Neurones from rat and 
man are morphologically alike, yet their normal 
life spans differ by a factor of 30. Ifow would 
their survival times compare in vitro? So far, 
nil we can say is that in vitro the price of im- 
mortality is chaos. 

Research Needs 

The question of primary causes of aging can 
be answered only by further research on both 
the human animal and lower life forms. Wo 
have studied many aspects of aging in man in 
the Gerontology Branch, but this field is far 
from exhausted. /Vs a single example, we have 
seen that hematological values are only slightly 
altered with age, but we need information on 
the rate of replacement of plasma proteins, red 
cells, and leukocytes. Wo would also like to 
know the factors producing the great individual 
variability we have observed. Why do some 
80-year-old men have the physiological reserve 
of men 30 or 40 years their junior? In this 
variability lies hope, if we can discern its cause. 
Longitudinal studies are pertinent to this ques- 
tion” The Gerontology' Branch has existed long 
enou'di so that we are beginning to gather some 
of these data on both patients and investigators. 


There is, however, information that can only 
be obtained by animal experimentation, as for 
example, age changes in tissue composition and 
enzymatic activity. Such studies on the rat are 
now in progress in the Gerontology Branch. 
Some other fundamental researches are best 
applied to invertebrates, many of which have 
the twin virtues of uniform genetic composition 
and very short life spans. The utility of such 
organisms is illustrated by such excellent studies 
as that of MaeArthur and Baillie (32) on the 
temperature dependence of life span in 
Daphnin mag iui or by Lansing’s work on roti- 
fers (27, 28). These two studies jointly raise a 
curious question. The geriackme rotifers show, 
in addition to shortened life span, earlier sexual 
maturity and accelerated growth rate but 
smaller final size. These are precisely the four 
effects seen in Daphnin raised at high tempera- 
tures. Why this should be so we have no idea, 
but it is obviously an important clue. It is 
problems like these which urgently require solu- 
tion. The questions that face us are difficult, 
but there is no real reason to believe that tliey 
are unanswerable. 

Summary 

Examination of experimental studies on 
physiological changes with age indicate that, 
under resting conditions, the aged human is 
usually able to maintain uniformity of the in- 
ternal environment. However, when increased 
demands are placed on a number of organ sys- 
tems, impairment of function can often be de- 
tected. Tims, the primary characteristic of the 
older individual is a reduction in reserve capaci- 
ties which makes him more vulnerable to stresses 
of even daily living than the young. These 
changes take place gradually over the entire 
adult life span and may, in part, be attributed 
to a loss of functioning tissue. The causes of 
tliis loss have not been identified. One of the 
outstanding characteristics of age change is 
the striking difference in vulnerability among 
individuals. At the present stage of reseaich, 
we cannot identify the factors that determine 
these individual differences. It is not yet pos- 
sible to determine the relative importance of loss 
of functioning tissue and alterations m cellular 
metabolism in producing the age changes in 
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physiological function which have been ob- 
served. Extensive research, including bio- 
chemical, physiological, and histological studies 
on species other than man will be required to 
answer these important questions. 
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growth potential in vitro (29). Even adult 
Jiunnm neurones have not entirely lost the ca- 
pacity for mitosis, as shown by Murray and 
Stout {30 ) . It is of interest that only neurones 
relatively free of age pigments were observed 
in mitosis. However, the experience with neu- 
rones and other cultures reveals a general an- 
tagonism between growth rate and tissue or- 
ganization {29-31). Cell lines, with high 
growth rates may survive indefinitely but show 
poor differentiation, while slowly growing cul- 
tures show more organization but are difficult 
to maintain. In fact, nomnitolic colls in cul- 
ture generally live only a fraction of their sur- 
vival time in vivo so we cannot yet say that they 
“age” as a consequence of growth lack; they 
simply do not survive or have not been observed 
for a sufficient length of time {29). Perhaps 
culture methods can be improved to the point 
where we can actually decide whether such cells 
inevitably ago in the absence of their normal 
connective tissue environment. Obviously, this 
could be most easily tested with cultures from 
short-lived animals. Neurones from rat and 
man are morphologically alike, yet their normal 
life spans ditl'cr by a factor of 30. How would 
their survival times compare in vitro? So far, 
all we can say is that in vitro the price of im- 
mortality is chaos. 

Research Needs 

The question of primary causes of aging can 
be answered only by further research on both 
the human animal and lower life forms. We 
have studied many aspects of aging in man in 
the Gerontology Branch, hut this field is far 
from exhausted. As a single example, we have 
seen that hematological values are only slightly 
altered with age, but we need information on 
the rate of replacement of plasma proteins, red 
cells, and leukocytes. Wo would also like to 
know the factors producing the great individual 
variability we have observed. Why do some 
80-year-old men have the physiologic al reserve 
of men 30 or 10 years their junior? In this 
variability lies hope, if we can discern its cause. 
Longitudinal studies are pertinent to this ques- 
tion" The Gerontology Branch has existed long 
enough so that we are beginning to gather some 
of these data on both patients and investigators. 
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There is, however, information that can only 
he obtained by animal experimentation, as for 
example, age changes in tissue composition and 
enzymatic activity. Such studies on the rat are 
now in progress in the Gerontology Branch. 
Some other fundamental researches are best 
applied to invertebrates, many of which have 
the twin virtues of uniform genetic composition 
and very short life spans. The utility of such 
organisms is illustrated by such excellent studies 
as that of MacArthur and Baillie (32) on the 
temperature dependence of life span in 
Daphnia jwffna or by Lansing’s work on roti- 
fers {27, 28). These two studies jointly raise a 
curious question. The geriaclone rotifers show, 
in addition to shortened life span, earlier sexual 
maturity and accelerated growth rate but 
smaller final size. These are precisely the four 
effects seen in Daphnia raised at high tempera- 
tures. Why this should be so we have no idea, 
but it is obviously an important clue. It is 
problems like these which urgently require solu- 
tion. The questions that face us are difficult, 
but there is no real reason to believe that they 
are unanswerable. 

Summary 

Examination of experimental studies on 
physiological changes with age indicate that, 
under resting conditions, the aged human is 
usually able to maintain uniformity of the in- 
ternal environment. However, when increased 
demands are placed on a number of organ sys- 
tems, impairment of function can often be de- 
tected. Thus, the primary characteristic of the 
older individual is a reduction in reserve capaci- 
ties which makes him more vulnerable to stresses 
of even daily living than the young. These 
changes take place gradually over the entire 
adult life span and may, in part, be attributed 
to a loss of functioning tissue. The causes of 
this loss have not been identified. One of the 
outstanding characteristics of age change is 
the striking difference in vulnerability among 
individuals. At the present stage of research, 
we cannot identify the factors that determine ’ 

these individual differences. It is not yet pos- 
sible to determine the relative importance of loss 
of functioning tissue and alterations in cellular 
metabolism in producing the age changes in 
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Age Changes and Employability 

By L. F. KOYL, M.D., D.T.M.H. 


T HE Department of Veterans Affairs of 
the Dominion of Canada is comparable to 
the Veterans Administration in the United 
States. Among the employees in its Toronto 
district, it has about 250 persons who are reach- 
ing retirement age each year during the fiscal 
years 1954-64. The facilities of the DVA’s 
1,800-bed teaching hospital, Sunnybrook, of- 
fered an opportunity to study the problems of 
these aging employees. 

In 1954, the assessment unit of Sunnybrook 
Hospital was publishing data about the prob- 
lems of the older deteriorating veteran. We 
requested and were allotted the problem of 
studying the whole employee in his total en- 
vironment. Other studies, including an athero- 
sclerosis project and an arthritis study, parallel 
our work. If the group studying the aging 
employee detects a problem of interest to any 
of these groups, their facilities are available to 
us. Other DVA hospitals in other university 
centers have special interests under study. 
Our terms of reference are : 

1. To study a large group of aging employed 
persons over a period of years to discover the 
incidence and the rates and direction of change 
in the various pathological processes accom- 
panying age, including social, economic, medi- 
cal, and psychological processes. 


Dr. Koyl is director, assessment unit, Sunnybrook 
Hospital, Department of Veterans Affairs, Toronto, 
Canada, and medical consultant. The de Havilland 
Aircraft of Canada. 


2. To establish a valid clinical method of 
assessing the aging worker as an individual 
and of comparing him with his fellows. 

3. Therefrom, to establish criteria for con- 
tinued employment beyond fixed retirement 
ages. 

4. Therefrom, to develop a practical method 
for examination of the aging employee to deter- 
mine his suitability for continued employment. 

5. To study the rate, direction, varieties, and 
measurement of intellectual deterioration and 
to develop practical, accurate, and brief testing 
procedures. 

6. To explore the possibility of correlating 
clinical evidence of deterioration with labora- 
tory evidence in a practical manner. 

7. As a corollary to the above, to study (a) 
the positive prevention of total or partial de- 
terioration in older workers and (b) means of 
keeping older workers working and free from 
disability. 

S. As a further corollary to the above, to 
study methods of preparing individuals for 
successful retirement. 

We thus began a 5-7-year study, using the 
multidisciplinary approach, with medicine, 
psychology, sociology, and economics all in- 
volved. We favor placing no limitations on the 
inventiveness of our members except the toler- 
ance of volunteers to an examination already 
requiring 6 hours. 

It is difficult or impossible to do quantitative 
analyses on any except the simplest aspects of 
human behavior, such as chemistry. We there- 
fore had to devise methods of converting quali- 
tative data into semiquantitative data. We • 
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Restorative Services for Older People 


The following text ims issued in a limited edition as a leaflet for the 
Federal-State Conference on Aging, June 5-7, 1956, Washington, D. C., 
prepared by the Hygiene of the Aging Section ( now the Health of the 
Aged Section) of the Chronic Disease Program, Division of Special 
Health. Services, Public Health Service. It is published here to empha- 
size that many forms of rehabilitation may be constructive, whether 
or not the patient recovers full physical and economic independence. 


There is convincing evidence that 
a substantial backlog of aged pa- 
tients for whom restorative services 
would be appropriate has accumu- 
lated in the institutions and com- 
munities of this country. All pro- 
fessional workers in the health held 
should be alive to the opportunity for 
restoring many of these older people 
to self-care. The private physician, 
tlie health ollicer, the director of an 
institution — all should inform them- 
selves concerning the highly signifi- 
cant possibilities in tills urea. 

Restorative services for older peo- 
ple aim at permitting resumption of 
necessary daily activities by patients 
themselves through physical and 
psychological restoration, uuU at 
maintenance of maximum self-care 
by followup procedures. The group 
for which restorative services are 
most appropriate is made up of those 
aged patients who would otherwise 
be committed to a virtually helpless 
condition for the rest of their lives, 
but no disabled patient should be 
denied services which will maximize 
his physical and mental capabilities. 
In certain cases patients not only can 
be physically restored for daily liv- 
ing so tiiat need for care is reduced, 
but can, through further rehabilita- 
tion, become employable again. 

Three questions are significant in 
this field : 

1. To what extent is restoration to 

self-care possible? 

2. What laud of personnel does 

the job require, and how many? 

;> -\vhat is the cost of the service . 


Results of Restorative Services 

Reports on the extent of possible 
restoration to self-care are not nu- 
merous, nor always comparable, but 
certain salient facts have already 
been recorded. In England the 
United Oxford Hospital reported 
that three-quarters of the surviving 
patients who received these services 
were rehabilitated by the end of 3 
mouths. At the District of Columbia 
General Hospital roughly two-thirds 
of the patients receiving restorative 
services returned to the community 
capable of self-care (including both 
inpatients and outpatients). At the 
Allegheny County Home (Pennsyl- 
vania) the proportion of patients 
achieving self-care after restorative 
services varied from 40 to 70 per- 
cent: arthritics, GO percent; am- 
putees, 70 percent; hip fractures, 
GO percent ; stroke cases, -10 percent. 

Personnel 

Ideally, the restorative service 
team includes: physician director 
(preferably a physiatrist), psychia- 
trist, psychologist, physical thera- 
pist, occupational therapist, speech 
and hearing therapist, recreational 
worker, social worker, nutritionist, 
and nurse. Few institutions can 
afford ideal staffing, but much can 
he accomplished by ( a ) inservice 
training of the existing staff. (6) the 
addition of a few rehabilitation spe- 
cialists (either full time or on a con- 
sulting basis), and (c) the maxi- 
mum use of community resources. 


The Allegheny County Home pro- 
gram is a successful example of what 
can be accomplished through this ap- 
proach. 

Cost 

Accurate cost analysis of restora- 
tive service programs cannot be 
made at this time because of vari- 
ations in cost accounting and in staff 
and equipment. For example, the 
District of Columbia General Hos- 
pital charged against these services 
$5S,501 for treatment of SS3 patients 
over a 14-month period, an average 
charge of about $G6 per patient 
treated. On the other hand, the Hew 
York University-Bellevue Medical 
Center estimate for the annual cost 
of rehabilitation personnel operat- 
ing a 100-bed restoration service is 
§104,000 (unpublished data). Each 
institution must estimate its own 
costs. It should be noted that the 
services normally show successful 
results within 3 months, if success is 
to be achieved. 

In summary, restorative services 
for older people have been proven to 
be effective ; it has been established 
that personnel are available or can 
readily be trained for this work ; the 
cost of the program can be kept 
within reasonable limits. 

On the basis of these facts, it is 
hoped that early action will be taken 
in communities throughout the coun- 
try to initiate these activities. 

Finally, it must be constantly em- 
phasized that this problem and this 
opportunity confront the entire 
medical profession ; restorative serv- 
ices are by no means limited to insti- 
tutional situations. Wherever old 
people can benefit by this type of 

service in the home as well as in 

the hospital or the nursing home— - 
the service should he supplied. This 
is a medical, a health responsibility. 

It is a challenge to everyone respon- 
sible for the health of older people. 
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will be no surprise to the practicing physici: 
although the universality of these proces: 
may be surprising. They become evident grt 
ually in the forties so that the rate of deterioi 
tion in health is a straight-line curve to the k 
sixties. Health begins to deteriorate me 
rapidly as the seventh decade approaches. 

Psychological Report 

Some Aspects of Intelligence 
The calculated intelligence of the voluntee 
and a clinical prediction of the rate of change 
shown in figure 2. The prediction in the low 
half of the chart is based on clinical evidem 
from the various types of disease already pre 
ent and otherwise is based on the pr 

Figure 1. General physique of 150 employees of retirement age. Upper half, results of 
examination; lower half, estimated probable changes. 
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Our estimates of probable change are plotted 
in the lower half of the chart. It will be noted 
that age plus 5 years is the abscissa so that the 
overall pattern is comparable in the two halves 
of the chart. The artificial cutoff now occurs at 
age 70. The sharp bends from G5 to GG and 
from GG to G7 are obviously due to the small 
samples at G6 and G7. Otherwise there is a 
slight angulation toward the right in both mean 
and median lines. Such angulation to the right 
suggests decreasing fitness with increasing 
age. The standard deviation of Gl is 3.5, which 
makes this suggestion probable as the mean 
curve moves to the right at least 7.1 points rela- 
tive to Gl between Gl and Go. 

The number and degree of the pathological 
processes going on in the middle-aged employee 


Gl Fit for heavy manual work, including digging, 
lifting, climbing, regularly as main occupation. 

G2 Fit for manual work, including incidental or oc- 
casional heavy work as in Gl — can work on shifts. 

G3 Fit for all employment except heavy labor, liable 
to deteriorate if meals and rest inadequate. 


Gl Fit for sedentary employment with regular hours 
for meals. 

G5 Fit for restricted employment or part-time em- 
ployment. “The handicapped worker” in home ot 
out. 

G(5 Self-care only. 

G7 Bedfast. 
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chose functional profiles of our own devising, 
including the Gulhemp scale. It is important 
to note the two words “functional” and “pro-* 
tile.” A profile can be graphed, machine coded, 
and so on. If it is a profile of functional ability 
and is explicit enough, it can be used for job 
descriptions, employment examinations, and 
so on. 

A most important factor in our work is ac- 
curacy of prognosis. We are deliberately mak- 
ing 5-year prognoses when we feel that we have 
the knowledge to do so and we shall check the 
accuracy of the prognoses by seeing all volun- 
teers again at 21/.- and 5-year intervals. We 
have already made many repeat examinations 
for reemployment after age G5 and have been 
pleased to see that wo are very dose in our esti- 
mates of the type and direction of change in 
pathological processes. How accurate we are 
in our estimates of the rate of these changes 
will not be known for a few months. 


Medical Report 

There is no real difference in the type of 
disease found in the working population in this 
study (median age Gl.Oo years) and the type 
found in deteriorating veterans (median age 
70.0 years) applying for domiciliary care (1. 2). 
The difference found is one of degree. 

A discussion of preliminary findings follows. 
The work of our medical and psychology work- 
ers is emphasized since reports on the social 
and economic aspects of the study have been 
published (J). 

In only G of the 150 volunteers could the 
diagnosis of “no appreciable disease” be made. 
However, all were working; therefore, none 
were truly disabled. 

There were G5 fixed disabilities, mostly from 
wounds, injuries, and operations. Osteoar- 
thritis caused recognizable symptoms and signs 
in 3S persons. Varying degrees of athero- 
sclerosis were observed in 3o peisons, 2 of 
whom have since died after massive coronary 
occlusions. Other disease processes were ob- 
served in 110 persons. Varicose veins were a 
problem in 13. Varying degrees of deafness 
were noted in 33, while 78 had decreasing visual 
efficiency. There were S possible premalignant 

- skin lesions. 


Laboratory Findings 

In all 150 volunteers, the hemoglobin reading 
was over 80 percent; the average was 90 per- 
cent (15.G gm. percent=100 percent). 

In 24 of 60 cases the sedimentation rate was 
over 20. Two females were not counted as ab- 
normal because their rates were marginal (22 
and 24) ; in the remaining 22, none of the usual 
causes of an elevated rate were present. 

Results of 24-hour steroid tests on GO cases 
were as follows : 

Range Average (mg. 

Xum- (mg. percent) 


her per - 60-65 J,0-50 

Tc U cases cent) years years 

17 ketosteroids 30 5-15 6.8 6. S 

Crude corticoids j ^ j 1. 7 1. S 


The frequency of abnormal sedimentation 
rates is interesting. Possibty emotional stress 
due to the prolonged examinations caused this 
abnormality. Two-thirds of all abnormalities 
were recorded at 4 :00 p. m., after the volunteers 
had been under emotional tension for G hours. 

The lack of correlation of steroid values with 
age is contrary to the findings of previously 
published studies on hospitalized groups. The 
studies on sedimentation rates and steroid values 
will be continued and coordinated. It will be 
necessary to obtain electrophoretic serum pro- 
tein studies on a group with abnormal sedimen- 
tation rates plus adrenal steroids and, possibly, 
C-reactive protein studies. 


Physical Findings 

General physique is the most important deter- 
minant of general employability as distinct 
from, fitness to engage in a specific occupation. 
The accompanying frequency distribution chart 
(fig. 1) illustrates this aspect of fitness for con- 
tinued employment. An artificial cutoff (ex- 
cept for one case) in the number of persons over 
G5 years of age is included in tliis early stage of 
the survej'. This cutoff will disappear as w e re- 
?xamine our increasingly large sample at inter- 
vals of 2i/> years. 

In the top half of the chart, which shows the 
results of examinations, there is no s ope to t le 
nean or median lines. There is no evidence, 
therefore, of correlation between age and gen- 
sral physique in the limited sample a 0 ed 04 
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Table 1. Summary of Wechslcr-Believue performance 


Sabtest 

Number 
of cases 

i 

Range > 

Mean 1 j 

I 

i 

Standard 
deviation 
of mean 

Rank 

Median 1 

Correla- 
tion coeffi- 
cient (ft) 
with I.Q. 

Information 

149 

4-18 

11. 17 

2. 72 : 

2 i 

10. 72 

0. 784 

Comprehension 

148 

4-16 

10. 61 

2. 59 

3 

10.31 

. 070 

Digit span 

147 

2-17 

9. 12 

3. 36 

7 

9. 00 

. 624 

Arithmetic 

148 

1-18 

9. 73 

4. 38 

6 

8. 96 

. 7S7 

Similarities 

149 ; 

1-17 

9. 02 

3.37 

9 

8. 75 

. S02 

Vocabulary 

148 

6-17 

11. S6 

2. 61 

1 

11.84 

. S12 

Picture arrangement 

149 

1-14 

7. 77 

2. 80 

10 

6. 92 

. 686 

Picture completion 

149 

3-14 

10. 03 

2.47 

4 

9. 45 

. 685 

Blocks design 

149 

1-16 

9. 08 

3. 33 

S 

8. 53 

.836 

Object assembly 

149 

0-16 

1 9. 87 

3. 30 

! 5 

10.32 

. 66 S 

Digit symbol 

140 

0-15 

! 7. 25 

2. 37 

ii 

6. 46 

. 678 

Intelligence quotient: 








Pull 

148 

79-143 

113. 79 

13. 11 


114. 80 


Verbal . _ . 

148 

76-139 

111. 35 

12. 45 


111. 50 


Performanrp 

148 

89-144 

IIS. 46 

11. 74 


118. 71 


Deterioration quotient 

140 

•O 

4- 

oc 

I 

+ 1. 98 

19. 95 


+ 1. 83 

— . 436 


147 

55-134 | 

98. 37 

16. 07 


100. 32 











1 Weighted score. 


terioration in intelligence and organic brain 
damage. Only five cases had clinically percep- 
tible brain damage and, therefore, organic de- 
terioration. In 122 cases, beginnings of func- 
tional deterioration were determined by psycho- 
metric or clinical methods of observation, or 
both. 

The average I.Q.’s of the 148 subjects on 
whom complete Wechsler-Bellevue tests were 
done are shown in table 1. 

Manual ability has not deteriorated to the ex- 
pected extent in these subjects. The age credits 
for this need revision. 

There was an inverse relationship between 
the deterioration quotient and intelligence. 
Exactly one-half of the subjects showed the 
expected deterioration ; 32 percent showed more 
deterioration than expected and 18 percent, less 
than expected. 

The deterioration quotient as presently cal- 
culated is only of qualitative value. The “hold- 
don’t hold” formula needs revision. Some of 
the “hold” items for example, require sensory 
acuity of a degree which is not usual for this 
age group. 

Bigidity is an outstanding characteristic of 
these subjects, especially when thinking at an 
abstract level is required. Our volunteers had 
difficulty in. tasks requiring concentration or a 
focus of attention. In some, considerable ten- 
sion was generated by such requirements. 


We would prefer to use efficiency quotients as 
a standard instead of intelligence quotients, but 
we are not sufficiently sure of the true meaning 
of the efficiency quotient. 

Some Aspects of Personality 

The distribution pattern of the personality 
types of our volunteers as recorded at the weekly 
meeting is shown in figure 3. The predicted 
rate of change shown in the bottom half of the 
chart is based on clinical knowledge of the usual 
rate of change in known syndromes as seen by 
experienced observers. Ages have been offset 
by 5 years to allow direct comparison of the 
slope of the means. 

The difference between Pi and P2 in the top 
half of figure 3 is undoubtedly due to the small- 
ness of the sample. Otherwise there is no visi- 
ble slope to the mean or median line. If our 
predictions are valid, there is a slope downward 
and to the right in the half of the chart which 
represents our 5-year predictions. To test the 
importance of this trend, the standard devia- 
tions of P3 and P4 were calculated. The CR 
difference calculated from these is 1.75, which 
is at the 5 percent level of confidence. 

It is safe to say, therefore, that there is no 
significant deterioration in personality in this 
group in the age range 49-50 years. If our 
predictions are valid, there will probably be 
deterioration in personality in the sample at a 


v °l- 71, No. 12, December 1956 


1199 










vious experiencc of tlic authors. Intrapolation 
of results was also possible because the proce- 
dures had been tested on younger and fitter, as 
well as on older, more deteriorated groups be- 
fore beginning this survey. 

In both upper and lower halves of the chart, 
both median and mean lines curve sharply to 
the bottom right. The standard deviation 
of M4 in tho top half of the sample is noted 
to be only S.7. This is probably significant. 


In terms of MI, the change between M3 and Mo 
is 11.4. 

In this sample, intelligence probably begins 
to deteriorate at between 50 and G5 years of age. 
If our predictions are valid, deterioration will 
continue at approximately the same rate in the 
following 5 years. (The slope of the “ex- 
amined” and the “predicted” mean lines are the 
same.) 

There is little or no correlation between de- 


Figure 2. Mentality of 150 employees of retirement age. Upper half, results of examination; 

lower half, estimated probable changes. 
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Courtesy of Sunnybrook Hospital, Department of Veterans Affairs, Canada. 
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.Ml Intelligence of a superior order capable of under- 
standing and undertaking long-range planning, 
organization of details, integration of different 
aspects of a plan; flexibility and individual initia- 
tive. I.Q. 110-129. 


M2 Intelligence suflicieut to plan and carry out work 
accurately without supervision. Knowledge of 
job's relationship in broader setting and ability to 
assume and execute responsibility under super- 
vision. Capable of working accurately under 
pressure. I.Q. 12S-110. 


M-5 Intelligence sufficient to work accurately under 

s— -r* -v-ss ssr S £E 

bio of learning new skills as requi 
labor. Normal intelligence. I.Q. 109- M. 


Ml Intelligence sufficient for simple routine tasks 
uuder supervision, can learn related tasks. Semi- 
skilled and labor. Dull normal intelligence. 
I.Q. DO-SO. 


Mli Requires extra supervision due to slowness and 
failure to understand. Unskilled labor. High- 
grade defective. I.Q. 79-70. 


MG Requires almost constant supervision and direction 

at each stage of work. Learning ability poorly 
demonstrated. Constantly supervised labor. 
Moron. I.Q. 09-00. 


Unable to understand nature of Job or remember 
steps in an operation. Unemployable m any 
capacity. Imbecile and idiot. I. ** 0 ^ 
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Table 2. Reaction patterns of 150 1 “normal” personalities 



Total 



Type of additional characteristics 




Type of dominant char- 
acteristic 

with 

domi- 

nant 

charac- 

teristic 

Schiz- 
! oid, 
j intro- 
verted, 
seclu- 
sive 

I 

! Para- 
! u oid j 

i ; 

With- 

drawn 

Rigid, 

stereo- 

typed 

De- 

pend- 

ent, 

pas- 

sive 

Active, 

impul- 

sive, 

aggres- 

sive 

Psy- 

cho- 

pathic 

Hys- 

ter- 

ical 

+ 

De- 

pres- 

sed 

Anx- 

ious 

Schizoid, introverted, se- 
chisive. 

• 

23 

xxxx 

1 

4 

t 

7 

S 

5 < 




[ 

10 

Paranoid _ - 

4 


xxxx 


9 

1 j 





3 


14 



xxxx 
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1 Less 32 too normal to categorize readily, although some showed early signs of slipping, and less 5 with or- 
ganic deterioration. 

2 Figures indicate number who have tiiese characteristics in addition to dominant characteristic. 


the psychologist, who uses tests such as the 
Rorschach which do not use direct questions. 
Fairly strong motives are discovered best by 
such techniques, especially if they are contrary 
to the principles of action of the integrated pa- 
tient. Even negative information, such as gaps 
in work histories, are valuable clues to person- 
ality. The composite picture obtained can be 
translated into the jargon of any profession. 

Our psychologist used two unstandardized 
tests of her own devising to assist in sorting out 
the personality patterns of this age group. 
They were an adjective list descriptive of op- 
timistic and pessimistic mood states and a sen- 
tence completion test consisting of 60 phrases all 
beginning with “I” or “My.” These have been 
useful with volunteers but, as practical instru- 
ments in an industrial situation, they are sub- 
ject to evasion, although they would be useful 
in specific instances. 

Our volunteers were very modest about tlieir 
intellectual endowment; 74 percent specifically 
denied being clever. They were very free in 
admitting emotional upset; 53 percent claimed 
to be chronically tense and anxious. About 
one-third feel insecure, that they are slipping 
m their work, are growing more seclusive, and 
have a lowered frustration tolerance. The lack 
of structure of the sentence-completion test 


threw them on their own resources and was too 
great a challenge for some, resulting in confu- 
sion, superficiality of response, or inability to 
respond. 

The Rorschach test is an extremely useful 
tool for testing individuals in the older age 
groups. Unlike younger groups, the older per- 
son does not accept or enjoy the challenge of 
this test, and the lack of a defined structure 
produced confusion, anxiety, and self-doubt. 
The majority of the volunteers were unable to 
handle the intangible or the abstract. They 
were sure there had to be a “right way” to solve 
the test. In almost all the records, there was 
a hint of this superficiality and rigidity. In - 
some, it was predominant. When the patterns 
were emotionally stimulating, there was actual 
withdrawal with overt tension. 

Conclusions 

1. We have developed methods of assessing 
older employees which, within 2-5 years, by 
deletion and rearrangement, can be made prac- 
tical and economical for industry. By that 
time, the substitution of a disability x’etirement 
plan for a fixed-age retirement plan should bo 
medically feasible and sound efticiencywise. 
The economics of such a plan need further 
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statistically significant rate in the group aged 
Go-70 years (1 man aged 70). 

The personalities of onr sample are a cross 
section of their age group. It must bo empha- 
sized that all these employees are earning their 
living and are therefore “normal.” Any other 
criteria of normalcy are rather unrealistic in 
this far from perfect world. 

To facilitate future study, the reaction pat- 
tern of each person was determined. The group 
was then subdivided according to predominant 
reaction (table 2). Such a subdivision is in- 
evitably rough since the higher the personality 


and intelligence rating, the more difficult it is 
to classify an individual. In 32 cases, the at- 
tempt was abandoned. 

The dominant personality type of each volun- 
teer was determined clinically. At the weekly 
conference of examiners, the personality of each 
person in the study is, of course, the subject of 
group discussion. Each examiner brings to the 
conference information of value. Some volun- 
teers talk well to the doctor; others become ex- 
pansive and confidential with a financial officer; 
others, whose basic desires are battened down 
under fairly secure hatches, disclose more to 
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Figure 3. 'Personality of 150 employees of retirement age. Upper half, results of 
examination; lower half, estimated probable changes. 
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PI Personality sufficiently stable to work with 9thers 
in supervisory or administrative capacity; capa- 
ble of earning cooperation of co-workers and 
respect of bis abilities. Flexibility in interper- 
sonal relationships and understanding of prob- 
lems of the job, loyalty to organization. 


p-> Personality sufficiently stable to work well with 
“ others and willing to assume partial administra- 
tive or supervisory responsibilities if required. 
Capable of taking direction without rancor. 


P3 Personality sufficiently stable to take constructive 
criticism or advice. Cooperation with other's 
Without need to he on the defensive. Self-reliant. 


P-1 Personality shows signs of doubting own ability, 
hesitancy, and “tentative” attitude. .Requires 
encouragement and support. Capable of coopera- 
tion with others. 

P5 Personality shows signs of cracking under pressure 
of work criticism or staff changes and moves. 
Manifest in withdrawal or agitation or both. 

PG Personality shows signs of poor or defensive in- 
terpersonal relationships with overt criticism of 
others and difficulty in work relationships. 

PT Personality chronically shows signs of tension, 
anxiety or withdrawal sufficient to disrupt work 
efficiency and interpersonal relationships. Severe 
neurotic or prepsychotic. 
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University -of Michigan Conference on Aging 


Workshops and Seminars 


Highlights of workshop sessions at the Ann 
Arbor conference are reported by representa- 
tives of the Public Health Service. In addi- 
tion the chairman of the Committee on Aging 
reports the recommendations of two seminars 
on professional training. 

The Geriatric Clinic 

Personnel from a geriatric clinic in New 
York City and from another in Florida pre- 
sented their respective programs as a basis for 
discussion. One presentation emphasized the 
role of the geriatric clinic in the hospital, and 
the other, the role of the clinic in the com- 
munity. 

Such demonstration programs serve as teach- 
ing centers in geriatrics. They furnish infor- 
mation on the problems of the aged for their 
communities and provide other communities 
with useful information about managing the 
special needs of the aged. 

Experience in these clinics has taught that, 
though the initial steps of performing a thor- 
ough examination and working out the plan of 
individual medical care are time consuming, 
they greatly reduce the time spent in maintain- 
ing patient care. 

Special consideration to the needs of the aged 
may be given in a comprehensive care clinic or 
in a geriatric clinic. In either place, someone 
whose competence and attitude is oriented to- 
ward care of the aged should direct and co- 
ordinate the program. 

Many "agencies and professional workers be- 
lieve services to the aged should be complete. 
Cooperation of the many agencies concerned, 
with a major guiding influence, would permit 


such complete services to be realized with econ- 
omy. 

— Martha Ball Naylor, R.N., B.S., M.P.H., chief 

nursing consultant, Chronic Disease Program, 

Division of Special Health Services. 

Housing and Long-Term Care 

Discussions on housing by a group of physi- 
cians, nurses, hospital administrators, housing 
experts, and representatives of nursing homes 
were vigorous and enlightening. 

They agreed on the following points : Those 
who are ill require medical care and nursing 
home facilities. Low-cost housing is a pressing 
necessity for the well or almost well, with vary- 
ing degrees of homemaking service. Coordina- 
tion between agencies that provide medical, wel- 
fare, and recreational services to the aged 
should be improved. Housing for the aged 
should not lend to regimentation or decrease 
the individual’s independence. The aged 
should not be segregated. Integration with 
young people in housing projects should be 
encouraged. 

They agreed that community surveys were 
necessary to indicate community needs and re- 
sources. The survey data, objectives of the 
facilities, and requirements for major equip- 
ment and employees in each area will provide 
the architect with the information necessary 
to appropriate design and construction. “Form 
will follow function.” 

They agreed that housing or long-term care 
facilities for the aged should be located in 
pleasant surroundings and should be accessible 
to visitors and employees. The availability of 
.utilities and public transportation is of prime 
importance. The physical plant should be of 
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study, as do the' precise limits of its applica- 
bility. 

2. 1' unctional deterioration in mentality and 
personality antedate and overshadow organic 
deterioration. Rigidity and withdrawal par- 
ticularly should be susceptible ro preventive 
methods. 

3. I ho increasing rigidity of the aging em- 
ployee makes large retraining schemes hi in- 
dustry uneconomical, except where an absolute 
shortage of a skilled trade exists, and suggests 
that the routine retention of rigid senior ex- 
ecutives is unwise. 

DOCUMENTATION NOTE 

Copies' of the Gulhemp scales have been deposited 
ns document No. oOG3 with the Amerlctux Documentn- 
tiun Institute, Photoduplicatlon Service, Library of 


Congress, Washington 25, D. C. A photoprint copy 
*! aj be obl ; ; “ Illi<1 by remitting $2.50; a 35-mm miero- 
111m copy by remitting $1.75. Advance payment is 

ChU>? C pho^ I i lke r Ch f CkS 0r m01iey orders I'ayahle to 
Ginef, Photodnplication Service, Library of Confess 

'inthor 03 ° f 1116 SCale ‘ S majr •‘ llso bG obtained from the 
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Still Goins Places 

Active Management of 
Disability in the Aged 

16 mm., black and white, sound, 1,450 ft., 
40 minutes. 1955. 

Audience: All physicians, especially spe- 
cialists in physical medicine and re- 
habilitation. 

Available: Film Library, Pfizer labora- 
tories, 630 Flushing Avenue, Brooklyn 
6, N. Y. 

A medical documentary film, writ- 
ten aud directed by George C. Stouey 
in collaboration with Frederic D. 
Zeman, 3I.D., and Leo Dobrin, 3I.D., 
of tlie Home for tlic Aged and Infirm 
Hebrews of New York, this film 
demonstrates practical ways in 
which chronically ill or acutely dis- 



abled patients of advanced years 
can he helped to live useful, self- 
sufficient li\ es. 

A wide range of examples is 




shown, each underlining the basic 
principle of active management: 
“by promoting mosement one pre- 
sen es the ability to move.” 
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paid up at ago 65 and others which are non- 
cancelable and on which the company can raise 
the premium only if it does so for all policy- 
holders of this class. 

There was rather common agreement that 
arrangements are needed for funding the in- 
creased cost of health care for the aged over 
the individual’s working life or of spreading 
the extra cost of health services for the retired 
among all active employees. Insurance com- 
pany representatives felt that there was no 
problem about covering employees over age 65 
who are still working or retired workers who 
are receiving pensions, and they believed means 
could be developed for including retired em- 
ployees in a company’s group insurance pro- 
gram. They felt that the problem of health 
insurance for low-income aged persons was but 
a special aspect of that for all persons who have 
incomes too low to enable them to purchase 
insurance. 

Recommendations proposed at the concluding 
session of the workshop ranged all the way from 
having private carriers press forward with 
their vigorous efforts to provide health insur- 
ance coverage to the aged, to provision of hos- 
pitalization benefits as part of the Federal Old- 
Age and Survivors Insurance program. 

— Louis S. Reed, Ph.D., health economist , Occu- 
pational Health Program, Division of Special 

Health Services. 

Implications for Nursing 

Physicians laid the groundwork through dis- 
cussions on the physiological and psychological 
age changes and on helping the older person be 
independent. 

Three nurses spoke on the implications for 
nursing in helping the older person to inde- 
pendence. One described the rehabilitation 
program of the Visiting Nurse Association of 
Allegheny County in Pittsburgh and exhibited 
self-help devices which the association has 
available for loan. One emphasized the need 
to examine hospital practices, attitudes, and 
mores, stating her belief that in many instances 
these meet the needs of the hospital and its 
personnel rather than those of the patient. One 
briefly pointed out general implications for 


nursing, relating them to the discussions on 
physical and mental health at the Federal- 
State Conference on Aging in Washington, 
D. C., June 5-7, 1956 (see page 1209). 

— Esther Kaufman, R.N., B.S., public health 

nursing consultant, Chronic Disease Program, Di- 
vision of Special Health Services. 

New Careers in Gerontology 

Preparing medical students and professional 
workers for dealing with tire diseases and dis- 
abilities of old age was the subject of a seminar 
on geriatric medicine conducted b}*; Dr. E. V. 
Cowdry, director of the Werle Cancer Clinic, 
Washington University Medical School, and a 
second seminar conducted by Clark Tibbitts, 
Department of Health, Education, and Wel- 
fare, at the Ann Arbor Conference on Aging. 

Other professional occupations associated 
with gerontology include professors of social 
work and public health, educators, State offi- 
cials, administrators of old-age homes, case- 
workers, vocational rehabilitation workers, and 
counselors. 

The seminar on geriatric medicine included 
senior faculty representatives of 10 medical 
schools as well as the Veterans Administration 
and the Public Healtlu-Service. A spirited 
discussion quickly brought general agreement 
that departments of geriatrics would be un- 
welcome additions to medical schools. It was 
also agreed that the schools must focus increas- 
ing attention on the problems of the aged. Stu- 
dents need to develop a more wholesome atti- 
tude toward this group of complex patients. 
Research needs to be intensified. 

Although it is recognized that the faculty 
of each medical school will make its own ar- 
rangements, a coordinator for aging is needed 
to act as a focal point for activities related to 
aging. 

The coordinator could be in anj r medical 
school department although most often he 
would be in the department of internal medi- 
cine. He would head an interdepartmental 
committee concerned with incorporating appro- 
priate material on aging into the curriculum 
content of each department. He would spark 
research and would serve as liaison officer with 
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sufficient size to be operated economically. The 
possibility of future expansion should bo kept 
in mind. A homelike atmosphere should pre- 
vail. Safety features should be included. Dark 
and congested areas should be avoided. 

Staffing and programing of facilities for 
oldsters will depend on the size, number, and 
extent of medical and allied services in the area. 
Additional allowances must be made for ad- 
ministrative and maintenance service. 

It is evident that new money is required to 
pay for personal health services. Redistribu- 
tion of existing expenditures will not be suf- 
ficient. Old-age and survivor's insurance is one 
source of funds available to the aged. Volun- 
tary insurance is popular with many, but there 
is need to expand present voluntary insurance 
to include major medical contracts, home nurs- 
ing, convalescent home care, appliances, drugs, 
and so forth. 

— DaMEL J. Daley, M.D., assistant chief, Division 
of Hospital and Medical Facilities. 


Criteria for Retirement 

A review of different types of retirement 
plans led to the quest for suitable criteria for 
retirement. 

Chronologic age as a criterion for retirement 
is considered unsound economically and 
socially, having no relation to the nature of 
the worker’s job or to his ability to perform 
his work. A retirement age should be deter- 
mined by the health and performance of a 
worker. Retirement should be related to ca- 
pacity and ability to perform gainful work. 
The goal in each individual instance should be 
to maximize employability. There is no evi- 
dence to substantiate the allegation that it is 
difficult to administer selective retirement. 

Much research is needed on physiological age 
and other debated criteria for retirement. The 
practice of preparing employees for retirement 
should be adopted more widely. In described 
examples of this practice, emphasis is placed 
on annual physical examinations, annual talks 
on retirement plans, and frequent review of at- 
tendance history, production, attitude toward, 
job, and present and previous health xecoids. 


When review discloses deficiencies, part-time 
employment is suggested. 

Aging workers need, among other things, 
training and retraining facilities, community 
placement services of adequate size and compo- 
sition, and well-supported educational oppor- 
tunities. 

William M. Gafafeu, D.Sc., technical adviser. 
Occupational II ealth Program, Division of Special 
Health Services. 


Financing Health Services 

The problem of meeting the cost of medical 
care lor the aged was considered so important 
a facet of their health care that one of the three 
general sessions of the conference was devoted 
to this topic. 

A spokesman for the private insurance com- 
panies said that in due course private effort 
would meet the problem. The private com- 
panies have already developed new types of 
policies for the aged. lie noted that employers 
were working toward providing health insur- 
ance benefits for retired workers. 

A representative of the United Automobile 
Workers held that the greater health needs of 
the aged, combined with their low financial 
resources, made it impossible for private insur- 
ance companies to provide adequate coverage. 
The solution lay, he believed, in expanding old- 
age and survivors insurance to provide hos- 
pitalization benefits, and presumably later, 
medical benefits to retired workers. 

The workshop sessions on insurance methods 
for meeting the medical costs of older people 
were largely concerned with the present activi- 
ties and accomplishments of Blue Cross-Blue 
Shield, insurance companies, and cooperative 
health plans in providing health insurance 
coverage to the aged. 

.V representative of the Michigan Blue Cross 
plan described in detail his plan’s provisions 
for carrying retired employees including ar- 
rangements whereby they are carried as mem- 
bers of the employee group, receiving the same 
benefits at the same costs as active employees. 
Representatives of the insurance companies 
told of individual health insurance policies they 
have developed, including policies which are 


1204 


Public Health Reports 



paid up at age 05 and others which are non- 
caueelublo and on which the company can raise 
the premium only if it does so for all policy- 
holders of this class. 

There was rather common agreement that 
arrangements are needed for funding the in- 
creased cost of health care for the aged over 
the individual’s working life or of spreading 
the extra cost of health services for the retired 
among all active employees. Insurance com- 
pany representatives felt that there was no 
problem about covering employees over age 65 
who are still working or retired workers who 
are receiving pensions, and they believed means 
could be developed for including retired em- 
ployees in a company’s group insurance pro- 
gram. They felt that the problem of health 
insurance for low-income aged persons was but 
a special aspect of that for all persons who have 
incomes too low to enable them to purchase 
insurance. 

Recommendations proposed at the concluding 
session of the workshop ranged all the way from 
having private carriers press forward with 
their vigorous efforts to provide health insur- 
ance coverage to the aged, to provision of hos- 
pitalization benefits as part of the Federal Old- 
Age and Survivors Insurance program. 

— Louis S. Reed, Ph.D., health economist. Occu- 
pational Health Program, Division of Special 
Health Services. 

Implications for Nursing 

Physicians laid the groundwork through dis- 
cussions on the physiological and psychological 
age changes and on helping the older person be 
independent. 

Ihree nurses spoke on the implications for 
nursing in helping the older person to inde- 
pendence. One described the rehabilitation 
program of the Visiting Nurse Association of 
Allegheny County in Pittsburgh and exhibited 
self-help devices which the association has 
available for loan. One emphasized the need 
to examine hospital practices, attitudes, and 
mores, stating her belief that in many instances 
these meet the needs of the hospital and its 
personnel rather than those of the patient. One 
liefiy pointed out general implications for 


nursing, relating them to the discussions on 
physical and mental health at the Federal- 
State Conference on Aging in Washington, 
D. C., June 5-7, 1956 (see page 1209). 

— Esther Kaufman, R.N., B.S., public health 

nursing consultant. Chronic Disease Program, Di- 
vision of Special Health Services. 

New Careers in Gerontology 

Preparing medical students and professional 
workers for dealing with the diseases and dis- 
abilities of old age was the subject of a seminar 
on geriatric medicine conducted by Dr. E. V. 
Cowdry, director of the Werle Cancer Clinic, 
Washington University Medical School, and a 
second seminar conducted by Clark Tibbitts, 
Department of Health, Education, and Wel- 
fare, at the Ann Arbor Conference on Aging. 

Other professional occupations associated 
with gerontology include professors of social 
work and public health, educators, State offi- 
cials, administrators of old-age homes, case- 
workers, vocational rehabilitation workers, and 
counselors. 

The seminar on geriatric medicine included 
senior faculty representatives of 10 medical 
schools as well as the Veterans Administration 
and the Public Health__Service. A spirited 
discussion quickly brought general agreement 
that departments of geriatrics would be un- 
welcome additions to medical schools. It was 
also agreed that the schools must focus increas- 
ing attention on the problems of the aged. Stu- 
dents need to develop a more wholesome atti- 
tude toward this group of complex patients. 
Research needs to be intensified. 

Although it is recognized that the faculty 
of each medical school will make its own ar- 
rangements, a coordinator for aging is needed 
to act as a focal point for activities related to 
aging. 

The coordinator could be in any medical 
school department although most often he 
would be in the department of internal medi- 
cine. He would head an interdepartmental 
committee concerned with incorporating appro- 
priate material on aging into the curriculum 
content of each department. He would spark 
research and would serve as liaison officer with 
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tho general university. It is vital that he have 
full financial support and control of an adequate 
budget. 

Graduate departments should be organized 
to train investigators and teachers in geriatric 
medicine, the seminar indicated. It was agreed 
that largo numbers of geriatricians are not 
required for service programs since medical 
care of older people is the legitimate province of 
the internist and tho general practitioner. 

Although tho second seminar was exploring 
a relatively uncharted field when it considered 
professional training for gerontology, it was 
able to reach several major conclusions. 

For example, it was agreed that middle age 
and old ago are identifiable periods of life, 
having characteristics that should be studied 
in all of the life science and social science 
courses given in secondary schools and in col- 
leges and universities. 

Equally general was tho agreement that 
gerontology is a science in its own right and 
that all professional persons planning to work 
with older persons should have specialized 
training throughout their preparation in 
didactic instruction and fieldwork. 

This seminar identified three principal oc- 
cupational categories calling for specializing 
in work with older persons : the professional oc- 
cupations such as social work or adult educa- 
tion, related occupations having some involve- 
ment with older persons, and generalists in 


aging. 


3 O < , 

The generalist was defined as an individual 
who has a broad knowledge of the character- 
istics, needs, and circumstances of aging and 
older people; understanding of aging as a so- 
cial, cultural phenomenon; knowledge of com- 
munity organization and resouices, and skill in 
working with individuals and groups. His 
training should draw upon the biological, psy- 
chological, and social sciences at the graduate 

level. . , 

Generalists are employed as community and 
State coordinators in aging, administrators of 
old-age homes, specialists in voluntary and goi - 
evnmental agencies, and executives of univer- 
sity programs. As awareness of the expand- 
ing field grows, the number of places open to 
generalists is expected to increase rapidly. 

” A s to the administrative location of gei ontol- 


ogy training in a university, the seminar leaned 
toward establishment of a new department or 
institute that would oiler core courses in 
gerontology combined with elective courses in 
related departments. 

Cluik Tibbitts, chairman , Committee on 
Aging, Department of Health, Education, and 
IF elf are. 


Health Assessment of the Aged 

Guidelines for health evaluation of aged 
patients were matched against experience in a 
wide variety of settings. These included clini- 
cal and group practice, special studies, retire- 
ment communities, and industrial health serv- 
ices as well as a public assistance program for 
periodic evaluation of nursing home residents, 
a geriatric clinic, and a rehabilitation program 
in a county home. 

There was agreement that assessment of the 
aged person’s health must be a total evaluation 
of his physical, psychological, and social state 
as well as his potential response to restorative 
services. Each discipline described not only 
its function in evaluation of current status but 
also what it could contribute to restorative serv- 
ices. Evaluation was seen as a continuing pro- 
cess rather than as a single-shot verdict. 

There also was agreement that we have few 
controls against which to evaluate the physical, 
emotional, and social status of aged patients. 

Throughout the discussion, the lack of stand- 
ards or adequate tests for the aged was a recur- 
rent theme. Hypertension in the aged was 
described as a relatively benign disease, usually 
overtreated. Internists commented that many 
symptoms in aged patients do not have the 
same significance they would have for the 
young. They described marked discrepancies 
between findings at autopsy and the f unctioning- 
ability of a person immediately before death: 
Many functioned well despite severe physical 
handicaps; others functioned poorly although 
their physical condition appeared to be rela- 
tively sound. 

Psychologists commented that tests which 
have been developed for adolescents and young 
adults do not apply to the aged. For example, 
a psychiatrist described an engineering pro- 
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fessor approaching retirement who made a poor 
score on blocks and numbers tests but who was 
brilliant at explaining abstruse differential 
equations to graduate students. He had passed 
so far beyond elementary skills that he no 
longer had use for them. Another psychiatrist 
commented that dreams of the aged have quite 
different interpretations from those of the 
young. 

Social scientists described changes in re- 
sponsibilities, roles in the family and commu- 
nity, and expectations of the aged. Social 
workers described differences to be considered in 
offering service to the aged, for example, the 
possible need for shorter, more frequent, and 
perhaps more continuous contacts by whoever 
is offering service. 

A point of complete agreement was the im- 
portance of considering patients’ functional 
ability and potential, with emphasis not on what 
had been lost but on what remains or can be 
restored. Also of prime importance are a hope- 
ful attitude on the part of staff working with 
the aged and the factor of hope in the aged 
person liimself. 

— Eleonok Morris, M.S.W., medical social con- 
sultant, Heart Disease Control Program. 

Nutrition and Health 

Dietary habits of aged persons and their 
food needs were reviewed by a physician and 
by research and public health nutritionists. 
How to plan menus that meet nutritional 
needs was discussed and demonstrated by the 
use of illustrative material. 

The points brought out were not new or 
. startling. Rather, the discussion leaders cited 
studies and experiences which emphasized the 
following accepted nutrition facts. 

The importance of individual variations 
with respect to nutrient needs, total calories, 
and so forth must be kept in mind always. 
Thus, what is a maintenance diet for Sirs. J ones 
may be excessive in calories for Mrs. Smith or 
deficient in nutrients for Miss Brown. 

The aged person needs protein of high qual- 
ity daily, preferably some at each meal. The 
National Research Council’s recommended pro- 
tein allowance of 65 grams daily for men aged 

» 


G5 was seen by some speakers as the low limit 
of desirable protein intake for both men and 
women. > 

The utilization of protein is related to the 
total calorie intake. Studies have shown that 
aged women on self-selected diets were in nitro- 
gen equilibrium only when they were consum- 
ing 1,600 to 1,800 calories a day. 

Since physical activity plays an important 
part in the body’s ability to utilize foodstuffs, 
aged persons should be encouraged to maintain 
a level of activity compatible with their physi- 
cal ability. 

Total calorie needs decrease for each person 
as his body ages. Nutrient needs (for vita- 
mins, minerals, protein) do not seem to decline 
and may be increased. To maintain good nu- 
trition without increasing body weight, the 
aged individual must select food with care. 
Regular meals probably help in attaining this 
objective. 

Although eating a variety of foodstuffs and 
choosing foods from the basic seven may be the 
easiest way of assuring an adequate nutritive 
intake, diets that are fairly monotonous may 
still be nutritionally balanced, depending on 
the foods eaten, the amounts consumed, the 
preparation methods. A survey in one State 
institution bears out this point. 

— Dorothy M. Youland, M.S., nutrition consul- 
tant, Chronic Disease Program, Division of Special 

Health Services. 

Mental Illness Among the Aging 

Two meetings were devoted to mental illness 
in tlie aged. The first discussed present-day 
State, county, or city mental institutions, which 
are recognized as lacking in facilities for the 
proper treatment of both acute and subacute 
psychosis among the aged. 

A professor of psychiatry advocated the es- 
tablishment of psychiatric services for the aged 
at nursing homes and other facilities where 
psychiatric care could be given on a part-time 
or full-time basis. lie also advocated the 
building of public institutions for the care of 
the aged that would provide them with appro- 
priate psychiatric services. 
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ni ®‘ B sctoml ““ting was devoted to mental 
Illness among the aged in the family se „ 

“ ??y* d H “ "'1« acute andfsnbacuto 
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f°‘ the aged was as good as for youngVCs! 
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Reading List on Agin 


or 
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Two general bibliographies on 
aging have been issued since 1951: 
Selected References on Aging; An 
Annotated Bibliography, 1955, and 


Sa To, i'JmLmr*”'™ I “'”~ P ““'“ ^'1 0.«a,«s,„ Ad- 
The following references, not con- r«"L C “? m,ttec ° n Asins : Pro S- 


l'liblications on Aging; Selected Ite 


ports of Federal Agencies, 1950. The 
former was compiled for the Com- 
mittee on Aging by the Library of 
the Department of Health, Educa- 
tion, and \\ bifare, and the latter by 
the Federal Council on Aging. These 
bibliographies may he obtained from 
the Superintendent of Documents, 
U. S. Government Printing Ollice, for 
00 cents and 15 cents, respectively. 

Both bibliographies are annotated 
and classified and include not only 
references to books and pamphlets 
but also to articles appearing in 
periodicals. 

“Selected References on Aging” 
includes some 500 items compiled 
from current literature in the field. 
They are arranged within three 
broad interest categories : social 
aspects; economic and employment 
aspects ; and the aging process, with 
respect to health and medical care. 
Other sections include reports on 
conferences and State commissions, 
conference and group discussion 
methods, periodicals, community 
helps, and personal adjustment. 
There is an author index. 

“Publications on Aging” includes 
some 7S reports by or for various 
Government agencies. Among these 
items are bibliographies and exhib- 
its, motion pictures, recordings, and 
scripts. 

Although there is some duplication 
in the two bibliographies, together 


following references, not con- 
tained in these bibliographies, also 
may he helpful. 

Brewster, A. w„ and McCammnn, 
D. . Health costs of the aged. U. S. 
Social Security Administration 
Division of Research and Statis- 
tics, Report Xo. 20. Washington, 
D. C., U. S. Government Printing 
Office, 1950, 120 pp. Price 05 cents! 
California Legislative Assembly In- 
terim Committee on Social Wel- 
fare : The uonpsychotie seuiles and 
related problems. Report 
House Resolution Xo. 195, 1953. 
Sacramento, 1955, voi. 19, Xo l 
109 pp. 

Council of State Governments: The 
States and their older citizens. A 
bill of objectives and a program 
for action. Chicago, 1955. (Full 
toport to the Governors’ Confer- 
ence priced at S3.) 

Donahue, Wilma, and Tibbitts, 
Clark : European approaches to 
aging. Pub. Health Rep. 70 : 5S1- 
OS-i, June 1955. 

federal Council on Aging: Federal 
responsibilities in the field of 
aging. A statement by President 
Eisenhower and a summary of 
recent and proposed actions of the 
Federal Government affecting 
older persons. Washington, D. C., 

U. S. Government Printing Olfice 
195G (?). 

Illinois Public Aid Commission : Re- 
habilitation education service of 
the Illinois Public Aid Commis- 
sion. Springfield, 1956 (?). 

Mimeographed. 


ress report on services for aging. 
Exhibit J. Springfield, 1956, G pp. 
Mimeographed. 

Kaiser, Philip m. ; Statement, at the 
Federal-State Conference on Ag- 
ing. Washington, D. C., 1956, 6 
PP- Mimeographed. 

Mumford, Lewis : For older people — 
Xot segregation but integration. 
Architect. Rec. 119: 191-191, May 
1956. 

Our aging population. Progress in 
health services (Healtli Infor- 
mation Lealiet) 5: 1-1, June 1956. 
Rosenthal, P. : Second childhood, the 
second period of creativity. Ger- 
iatiics 10: 3S2-390, August 1955. 
Ross, Mabel : Is there a grandparent 
in the house? Adult Leadership 
3 : 7-2S, February 1955. 

Sex aud age differences in disability. 
Statist. Bull., Metrop. Life Insur. 

Co. 37 : 1-4, May 1956. 

U. S. Bureau of Old-Age and Sur- 
vivors Insurance: How earnings 
affect social security benefit pay- - 
rnents. OASI-23. Washington, 

D. C., U. S. Government Printing 
Office, March 1956, 15 pp. Price 
5 cents ($3 per 100 copies). 

U. S. Department of Health, Edu- 
cation, and Welfare Committee on 
Aging : The States and their pro- 
grams in aging. A descriptive 
survey of the organization and 
activities of the official State 
groups on aging. Washington. D. 

C„ 1956. Multilithed. 

Symposium : Problems of the mind 
in later life. Geriatrics 11 : 137- 
179, April 1956. 
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Federal-State Conference on Aging 


Toward Improved Health for the Aging 


A T THE Federal-State Conference on 
.Aging in Washington, D. C., June 5-7, 
1056, more than 250 State and Federal officials 
met to study the field of aging and to work 
toward practical programs. Following panel 
discussions six groups drafted recommenda- 
tions with respect to Federal and State respon- 
sibilities, organization, and techniques for im- 
proving the health and welfare of the aged. 
The panel discussions on health and rehabilita- 
tion and the recommendations on physical and 
mental health are summarized here. Major 
recommendations of each working group were 
reported in the June 25, 1956, bulletin of the 
Social Legislation Information Service, Wash- 
ington 6, D. C. Proceedings of the conference 
will be available from Louis II. Ravin, secre- 
tary, Federal Council on Aging, Department of 
Health, Education, and Welfare, Washington 
25, D. C. 

DISCUSSIONS 

Federal-State-Local Responsibilities 

The Federal Government has a vital interest 
in the aging problem, Dr. Lowell T. Cogge- 
shall, special assistant for health and medical 
affairs to the Secretary of Health, Education, 
and Welfare, said in pointing to the need for 
public and private agencies to work together to 
find realistic solutions. Excellent work is being 
done by the voluntary agencies, and the Gov- 
ernment should support, not supplant, such 
work, he said. 

Coggeshall urged development of active pro- 
grams of restorative services in every com- 
munity to increase the functioning of the sick 
and disabled older person to his highest attain- 
able level while reducing the costs of his care. 
Dajf centers and day hospitals and physical or 
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mental therapy will tend to lessen the demand 
for hospital beds and bring treatment to more 
patients. 

Research is as much a State as a Federal re- 
sponsibility, Dr. Coggeshall declared. It 
should be carried out by the operating agencies 
of the State as well as by the State’s medical 
schools. Stimulation of programs of home 
care, training of more practical nurses, and 
proper use of existing facilities will all help to 
reduce cost of care. 

Living arrangements which, permit activity, 
participation, and productivity will prevent a 
considerable degree of mental deterioration, he 
noted. Because almost all older people suffer 
periods of depression, particular care must be 
taken to see that these people are not committed 
to State hospitals during these periods. The 
use of intensive therapy at State hospitals has 
brought about a significant increase in the dis- 
charge rate. Such treatment has a higher cost 
per day, but its total cost is much less since the 
patient remains in the hospital a relatively 
shorter time. 

Coggeshall listed four responsibilities of the 
official health agency : public education, stimu- 
lation or provision of services, training of 
adequate numbers of health personnel, and 
research. 

The Administration’s philosophy, he said, is 
that maximum freedom must be guaranteed to 
our senior citizens. The emphasis is on en- 
couraging individual initiative within our free 
society, and thus enriching life for every in- 
dividual. 

The aging problem is primarily a community 
responsibility, according to Dr. Henry Mul- 
holland, chairman, Committee on Aging, 
American Medical Association. He empha- 
sized the need for careful community planning 
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;uid for coordination of various agencies and 
facilities, lie noted that, while such institu- 
tions as nursing homes, homes for the aged, 
and rehabilitation centers are all necessary, 
‘‘they should not make us forget that the home 
itself is often where the older person is hap- 
piest, when it is possible for him to remain 
there.” 

Neglected Health Problems 

Dr. Lester Breslow, chief, bureau of chronic 
disease, California Department of Health, said 
that all too frequently aged patients in institu- 
tions are there not because of their disease but 
because of neglect of the disease. With modern 
methods, persons suifering a stroke need not 
remain bedridden the rest of their lives. 

Dr. Breslow mentioned the need for good 
nutrition in later years and said that such 
everyday necessities as eyeglasses, hearing aids, 
and dental care should not be overlooked. 
Early detection through multiphasic screening 
can often help prevent or delay diabetes, glau- 
coma, and cancer. He emphasized that “we 
should make sure that the money we spend for 
our older population is wisely spent, not for 
more drugs and more beds — mere custodial 
care — but for the newer diagnostic, rehabilita- 
tive, and other services which will truly ad- 
vance the health of the aging.” 

Degenerative disease is now an obsolete term, 
Breslow said. Even arteriosclerosis and cancer 
can bo helped, and we now believe these may 
be duo to specific environmental factors rather 
than to inborn, constitutional causes. 

In one study of nutrition in persons from 50 
to SO years of age, it was found that many were 
not getting vitamin C and other nutrients neces- 
sary to a well-balanced diet. A health and 
health services survey in Santa Cruz County 
highlighted need for eyeglasses, hearing aids, 
and dental care among the aged. One Cali- 
fornia county health officer organized a health 
checkup for every recipient as he was accepted 
for assistance, with a view to correcting 01 
alleviating conditions needing attention. The 
public welfare budgets in most counties do not 
provide enough money to maintain adequate 
health standards for recipients. 


Rehabilitation Services 

“Restorative medicine,” a term describing 
measures taken to improve the functions of 
people with disabilities resulting from illness 
that comes with aging, was discussed by Dr. 
Michael Dacso, director of geriatric rehabilita- 
tion, Goldwater Memorial Hospital. We must 
rehabilitate people to self-care without regard 
to their vocational goals, he said. We can 
expect higher dividends by investing more at 
the beginning through skilled workers and ex- 
cellent services. How to get the young medical 
man acquainted with and interested in the prob- 
lems of the aged and the chronically ill is a 
question we must answer. 

Few rehabilitation services are available to 
the aged who are disabled, according to Dacso. 
The tendency is to do the most for the reem- 
ployable. Probably 70 to 80 percent of all the 
disabled could be cared for at home with proper 
medical direction and auxiliary help. 

We should practice “anticipatory medicine” 
(Stieglitz’ term) ; that is, we should anticipate 
complications which may arise with a particular 
illness and take steps to prevent such compli- 
cations. Rehabilitation services are expensive, 
but economy measures in i-ehabilitation fre- 
quently turn out to be more expensive in the 
end. People who could have been directed to- 
ward partial or complete self-help at the begin- 
ning of tlieir trouble are robbed of that op- 
portunity as they lose more of their health or 
their initiative and self-reliance. 

Common, garden-type depression or melan- 
cholia is the type of mental illness most fre- 
quently encountered among older persons. 
Metabolic disorders and senile dementia are 
other common troubles. But even many af- 
flicted with senile dementia could be returned 
to tlieir homes. A fact we must face is that 
many families do not want their aged members 
back after they have had institutional care. 
Probably between 60 and 70 percent of old peo- 
ple in mental hospitals could be returned to 
their homes, although not necessarily as self- 
supporting citizens. 

Today the medical pendulum is swinging 
back from hospital care to home care, Dr. Jack 
Ewalt, Massachusetts commissioner of mental 
health, observed. He stressed the need for 
careful research on all phases of aging and de- 
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plored the use of such thoughtless generaliza- 
tions as “all old people should retire” or “all 
old people should keep on working.” 

Cost of Care 

E. A. Van Steemvylc, director of the Phila- 
delphia Blue Cross, gave examples of the 
mounting costs of hospital cure and explained 
the expense of carrying older persons on the 
insurance rolls. He added, however, that com- 
panies must continue coverage on policyhold- 
ers as they grow older. Blue Cross continues 
to cover policyholders who are retired or aged 
or both, lie pointed out, but no insurance firm 
can do this unless it has had subscribers long- 
enough to build up a funding system big enough 
to cover the expense of the aged. 

More use of public health nursing services 
could he made and would pay off. It is far 
more economical to keep the moderately ill 
or the chronically ill patient at home than to 
put him in a $25- to $30-a-day hospital bed, 
Van Steen wyk noted. He urged closer coordi- 
nation of the various agencies concerned with 
the aging problem and “wise spending” of all 
money appropriated toward this end. 


RECOMMENDATIONS 

The working group on physical and mental 
health emphasized the need to intensify com- 
munity education to increase understanding of 
the problems of the aged and to make known 
what facilities and services are available. The 
group agreed that each individual must do his 
best to maintain his own and his family’s health. 
With the objective of helping people to help 
themselves, they made the following recom- 
mendations : 

Maintenance and -promotion of health. 
Health and health-related agencies and groups 
should take constructive action to maintain and 
promote the health of all persons through pro- 
grams for early detection of disease, prevention 
°f disease and its consequences, suitable care 
during illness, and restoration of physical and 
mental health. All facilities for the care of 
the aged, including foster care homes, nursing 
homes, specialized housing, hospitals, and reha- 


bilitation centers, should be of high quality. 
They should provide for careful medical ap- 
praisal and social evaluation of each individual. 

Treatment of the 'whole person. State and 
community agencies should fully accept the con- 
cept of treatment of the whole person, as op- 
posed to a focus on a particular disease' entity. 
Analysis of the health and welfare character- 
istics of the community should serve as the basis 
for coordinated services to lessen the effects of 
disease and to reduce stay in hospitals and 
institutions. 

Homelike conditions. Institutions and hos- 
pitals should not be regarded as the normal 
habitat of human beings. It is deemed of great 
benefit to the individual, the family, and the 
community to keep individuals in their own 
homes. If this is not possible, care should be 
provided in a situation approaching home con- 
ditions as closely as possible. 

Participation in community life. States and 
communities are urged to encourage aging per- 
sons to participate in all phases of personal and 
community life. For example, financial in- 
centives should be used to encourage nuz’sin g 
homes to keep patients mobile and to make full 
use of community services. 

Community services. Community services 
for the aged should be provided to fill the needs 
of the individual fully but economically. 
Services should include homemaking aids, pub- 
lic health nursing, nursing homes, hospitals, 
case-finding activities, and rehabilitation. 
Transition of the patient between the simple, 
more economical services and the complex, more 
expensive ones must be easy. 

Commitments to mental hospitals. Because 
of lack of suitable facilities at the local level for 
care of older persons, many are being needlessly 
committed to State mental hospitals. Medical 
care at the local level that includes screening, 
diagnosis, and early treatment can prevent 
many unnecessary commitments and certain 
other psychiatric casualties. 

Nursing homes. To improve the quality and 
quantity of medical aud nursing care in nurs- 
ing homes, general hospitals and nursing homes 
are urged to work together in developing ef- 
fective working relationships. Wherever pos- 
sible, nursing homes should be administratively 
affiliated with general hospitals. 
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F ood and drug protection. Official agencies 
should extend research, evaluation, and regula- 
tions concerning special foods, drugs, cosmetics, 
and various devices which are especially ap- 
pealing to aging persons and which may be 
harmful to them. 

Research, and demonstrations. Federal, 
State, and private agencies should provide 
grant-in-aid funds for demonstrations of com- 
munity health services for the aged and for 
both basic and applied research in gerontology. 

Teaching of basic concepts. Funds should 
be provided to develop programs in universities 
for teaching students in health and related 
fields the basic concepts essential to the care and 
understanding of the aged. The need for 
focusing attention on the problems of the 
health of the aged can best be met by the ap- 
pointment of a coordinator. 

Alleviation of personnel shortages. To al- 
leviate acute shortages of trained personnel in 
health, hospital, and related facilities, it is 
recommended that refresher training programs 
be expanded or initiated to develop community 
personnel resources; that action be taken to ex- 
pand and improve acceptable professional 
training schools and facilities; that the possi- 
bilities ol’ short courses for training personnel 
to aid professional staff be studied; and that 
recruitment programs be stepped up to permit 
maximum use of all existing and future train- 
ing facilities and services. 

Coordinating and advisor)/ groups. Each 
State and each community should develop an 
effective, broadly representative organization to 
study and make known the problems and needs 
of the aging population and to suggest, support, 
and coordinate suitable and meaningful activi- 
ties within existing agencies to meet these needs. 
All official health, welfare, rehabilitation, edu- 


cation, and recreation agencies should be repre- 
sented in this organization. In addition, there 
should be a citizens advisory group to provide 
liaison between this organization and the gen- 
eral population. This group should include 
representatives from interested professional 
societies and voluntary agencies. 

Retirement. Retirement based on attainment 
of a certain chronological age results in some 
employees remaining on the job beyond the time 
when they are productive while others are re- 
tired who still have years of productive life 
ahead. Government and industry should be 
encouraged to expand and extend their health 
evaluation programs with the objective of 
determining more accurately the proper time 
for retiring individual employees. 

Health insurance. Health insurance and 
other programs for financing medical care 
should permit flexibility in the use of treatment 
facilities and should facilitate transfer of 
patients among hospitals, nursing homes, and 
their own homes. Extension of voluntary 
health insurance coverage to the aged and ar- 
rangements for continuing health insurance 
after retirement, with benefits adapted to the 
increased health needs of older persons, should 
be encouraged. The utilization of health insur- 
ance plans should be considered in providing 
medical and hospital care to the aged public 
assistance recipient. 

The chairman of the working group on physi- 
cal and mental health was Dr. S. D. Pomrinse, 
chief, Health of the Aged, Division of Special 
Health Services, Public Health Service. Dr. 
C. J. Ruilinann, Tennessee commissioner of 
mental health, and Steven Horvath, professor 
of physiology and acting director of the Insti- 
tute of Gerontology, State University of Iowa, 
were group leaders. 
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Rural Health Survey of Men Over Forty 

By JOHN PEMBERTON, M.D., and KENNETH I. E. MACLEOD, M.D., M.P.H. » 


APPLICATION of preventive medicine to 
A. the later years of life is gaining attention 
from public health agencies. This is partly due 
to the remarkable decline in the mortality of 
children and young adults, which has brought 
the problems of morbidity and mortality in 
middle life into prominence, and partly to the 
failure of therapy in preventing the alarming 
rise in the death rates from certain diseases, 
such as coronax'y thrombosis and cancer of the 
lung, which bear most heavily on men in middle 
and later life. 

A survey in 1055 was designed to find out 
something about the state of health, especially 
of the heart and lungs, of a group of men over 
the age of 10 who were living in a rural com- 
munity. The study population, living or work- 
ing in G of 16 towns of the Nashoba Health 
District in Massachusetts, was composed of all 
the men in the chosen age group who wished to 
be examined. 

Altogether, G42 men came for examination. 
F rom many occupational classes, they included 


Dr. Pemberton is a senior lecturer in social and 
industrial medicine in the University oj Sheffield, 
England. From 1954 to 1955 he was a Rockefeller 
traveling fellow in medicine. Dr. Macleod is com- 
missioner of public health in Worcester, Mass., and 
instructor in public health practice in the Harvard 
School of Public Health. He was formerly medical 
director for the Naslioba Associated Boards of 
Health, Ayer, Mass. 

The assistance oj the American Cancer Society 
made the survey possible. 
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physicians, bankers, priests, farmers, school 
teachers, clerks, and industrial workers of vari- 
ous grades of skill. The factories in which these 
men worked were small, long-established con- 
cerns situated in rural townships ranging from 
500 to 4,000 in population. The plants included 
a tannery, two paper mills, a cordage factory, 
a cutlery works, and a plant manufacturing 
elastic underwear. 

The participation rate from the factories was 
high. From information about the number in 
the eligible age group in two factories, where 
this point was checked, it was found that 47 out 
of 54 had come from one factory and 50 out of 
52 from the other. There is, therefore, reason 
to believe that the sample w T as representative. 
Of course, those who were unable to come be- 
cause of sickness or disability were necessarily 
excluded. 

Participation was encouraged by vigorous 
preliminary publicity organized by a women’s 
committee, utilizing press and radio, and the 
response was almost overwhelming. 

The survey lasted for 3 weeks. In addition to 
daily sessions, several evenings were devoted to 
examinations for the convenience of the indus- 
trial workers. 

Examination Procedures 

A public health nurse recorded each patient’s 
history of past illnesses, occupation, residence, 
and habits of tobacco smoking. The subject 
was weighed in indoor clothes and his height 
measured with his shoes on. Subsequently, 3 
pounds was subtracted from the weight and 
three-fourths of an inch from the height. 
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A full-sized standard chest X-ray was taken. 
The Massachusetts Department of Public 
Health provided the chest X-ray machine and 
radiographers, and Dr.. Marrian W. Perry of 
the State health department read the films. 
Helping organize tho project were members of 
the Xashoba Health District Chest Survey 
Committee. 

After the films were taken, each man was 
examined by one of the physicians with spe- 
cial reference to pulmonary disease. This ex- 
amination included a respiratory function test, 
the 1-second timed vital capacity, to help detect 
emphysema (1). This test measures the vital 
capacity and also the proportion of the vital 
capacity which can be expired during the first 
second of a forcible expiration following a max- 
imum inspiration. Finally, the subject was ex- 
amined by the other physician with special 
attention to the cardiac system. This exami- 
nation included measurement of the blood pres- 
sure with the subject in a sitting posture after a 
5-minute rest. Whenever an abnormality re- 
quiring treatment was discovered, the subject 
was advised to see his private physician, to 
whom a report was sent. 

'I'he record sheets were designed to facili- 
tate statistical analysis. The data were coded, 
transcribed, and punched on cards. Of the 0-12 
records. 12 were incomplete, usually because the 
subject had failed to enter one examination 
room in his tour and had not been missed until 
after lie had gone home. Thus, GOO completed 
records were available for analysis. 

In selecting the data for presentation, we 


Table 1. Number and percent of study group, 
by age, Nashoba Health District, Massa- 
chusetts 


Age 

Number 

Percent 

. 

5 ; 

0. S 


157 

20. 2 


! 11-1 ! 

19. 0 


06 1 

10. 0 


S2 

13. 6 


OS 

11. 3 


40 

G. 7 

75-711 

To 

3 

i 3. i 

1. 7 
. 5 


3 

. 5 


~ 600 

100. 0 


— 



Table 2. Number and percent of study group, 
by occupational class 


Occupational classifi cat ions 


Num- Per- 
ber cent 


I. Unskilled labor 

IT. Semiskilled labor 

III. Skilled labor 

IV. Clerical "_I 

V. Retail proprietors, school teachers, 

and administrators 

VI. Higher income professions 

VII. Retired 

Not recorded 

Total 


56 

9.3 

196 

32. 7 

135 

.22.5 

20 

3.3 

130 

21.7 

32 

5.3 

30 

5. 0 

1 

. .2 

GOO 

100.0 


have confined ourselves mainly to those condi- 
tions which were common, and we examined 
their prevalence in relation to certain identi- 
fiable characteristics such as age, weight, oc- 
cupational class, and smoking habits. 


General Characteristics 

A wide range of ages were represented, but 
the sample consisted mainly of the middle-aged 
(table 1). About 85 percent were between the 
ages of 40 and 65. Five men were under the 
age selected for study. 

There Were no nonwhite men in the sample. 
Eighty-five percent were born in the United 
States, 0 percent in Canada, and 9 percent in 
Europe. 

Six occupational classes were represented, 
with semiskilled and skilled workers predomi- 
nating. Only 5 percent of the men had retired 
(table 2). 

The great majority of the sample had always, 
or nearly always, lived in rural neighborhoods : 
79.2 percent had spent less than one-tenth of 
their lives in cities of 100,000 population oi 
more. 

Tobacco Smoking 

Table 3 shows the smoking habits of the 
sample for two age groups and for all ages. Of 
the lot, 2S.S percent were either nonsmokers or 
ex-smokers. Heavy cigarette smokers, defined 
as 1 1 lose smoking 20 or more cigarettes a day, 
were 3S.3 percent of the total. The older men 
smoked less than the younger. A higher pro- 
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portion of those aged 55 or over lmd never 
smoked or had given up smoking, and the per- 
centage of heavy cigarette smokers in the older 
group was only half that in the younger group. 
More older than younger men limited their' 
smoking to a pipe or cigars. 

Tho S9 ex-smokers were asked when they had 
abandoned the habit and for wliat reasons. 
There was evidence that the rate of giving up 
smoking had increased in recent years. More 
than a third of the ex-smokers had given up the 
habit during the 4 years immediately preceding 
the survey. Of the 55 who gave a reason for 
quitting, 18 said they did so to try to get rid of 
a cough, 10 stopped on medical advice, 2 quit 
after a surgical operation, and 24 gave non- 
medical reasons. Only one asserted that he 
stopped smoking because of publicity on cancer 
of the lung. 

Pulmonary Conditions 

There were 13 cases of pulmonary tubercu- 
losis suspected on the basis of the full-sized 
chest films.. Of these, only one was ultimately 
found to be active. Three were of doubtful 
activity. 

Chest radiography disclosed two suspected 
cases of neoplasm. One man was found to have 
a benign tumor of the lungs, which was success- 
fully excised. The other, at the time of writing, 
had failed to consult his physician. 

The prevalence of chronic nontuberculous 
pulmonary disease in the different age groups 
appears in table 4, The definitions of the dis- 


eases listed and a description of the diagnostic 
methods are published elsewhere (2) . 

Approximately three-fourths of each age 
group had no detectable pulmonary condition. 
Primary asthma was ascribed if there was a 
history of typical asthmatic attacks starting 
before the age of 25. This condition was not 
rare and was fairly evenly distributed in. the 
age groups studied. The last three groups in 
the table represent increasing degrees of sever- 
ity of chronic respiratory disease which, when 
fully developed, may be called chronic bron- 
chitis, emphysema, and bronchial spasm. In 
its fully developed form it was uncommon under 
the age of 65. 

Smokers’ cough was the term applied to 
cough symptoms in those men who were heavy 
smokers if the answer to the first of the follow- 
ing questions or to any four of the others was 
“yes” and if no other cause for the cough was 
found : 

Does the cough go if you give up smoking? 

Does die cough get less if you give up smoking? 

Do you think the cough is due to smoking?. 

Is it a dry cough? 

Is the cough the same in the winter and the 
summer? 

Is it largely confined to die first hour after 
rising? 

Is the cough largely associated with the first 
cigarette? 

The prevalence of smokers’ cough dimin- 
islied with advancing age. This may be related 
to the smaller proportion of heavy cigarette 
smokers in the older age groups (table 3). 


Table 3. Tobacco smoking habits in study group, by age 
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35-54 
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47 
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32 

S. 0 
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32. 3 

33 

& 9 

21 
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11 . 8 
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The relationship between cigarette smoking 
and chronic respiratory disease, excluding the 
72 men with smokers’ cough, appears in table 5. 
The frequency of chronic nontubereulous re- 
spiratory disease increased consistently through 
the various grades of smoking, from 4.8 percent 
in the nonsmokers to 29.4 percent in the heavy 
cigarette smokers. (The X J test showed that 
this association of chronic nontubereulous re- 
spiratory disease with tobacco smoking was 
highly significant, P> 0.001). 

Respiratory Function 

There was an interesting association between 
tobacco smoking and respiratory function as 
measured by the timed vital capacity test 
(table G). 


The incidence of abnormally low vital capac- 
ity was considerably lower in the lifelong 
nonsmokers than in the other groups. The 
differences, however, did not quite reach the 
conventional 5 percent level of statistical sig- 
nificance. To measure the relationship between 
the vital capacity measurements and tobacco 
smoking history, the man’s vital capacity was 
expressed as a percentage of the value predicted 
for him by use of the formula of Baldwin 
Command, and Richards (3 ) . More of tin 
smokers had abnormally low vital capaeitie: 
than the nonsmokers or ex-smokers; but, again 
the differences were not statistically significant 
It was found that 51 out of 233 heavy cigar- 
el te smokers gave a history of wheezing (21. t 
percent) compared with 12 out of 171 non- 
smokers or ex-suiokers ( 7.0 percent). The 


Table 4. Chronic nontubereulous pulmonary disease in study group, by age 
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Condition 

35 - 

-u 

13-5 1 

55 ' 

-04 

05 and over 
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1 Xuin- 
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m 

Num- 
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72. S 

155 | 73. S 

101 
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50 
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72. 2 

Smokers' cough 

23 

15. -1 

2!) 13. S 

15 

10. 0 

3 

3. S 

72 

12. 0 

Primary asthma — - 

1 

2. 5 

■1 1 1. 9 

3 

2. 0 

2 

2. 0 

13 

2 1 

Emphysema or bronchial spasm alone 
or together 

-1 

2.5 

l 

7 ! 3. 3 

11 

7. -1 

3 

3. S 

25 

4. 2 

Chronic bronchitis alone or with emphy- 
sema or bronchial spasm. 

S 

•l. 9 

1 l | 0. 7 

12 

& 0 

5 

0. 4 

39 

6. 5 

Chronic bronchitis with emphysema and 
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» 


■ ! .» 

5 

3.3 

9 

11. C 

IS 

3. 0 

Total - - 

102 
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210 jlOO. 0 
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7S 
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Table 5. Tobacco smoking and chronic nontubereulous respiratory disease, excluding smokers' 

cough, in study group 
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difference between these percentages was statis- 
tically highly significant. 

- The occupational and residential histories 
failed to reveal that more than a few had ever 
been exposed to harmful dust in their work or 
to air polluted by urban industry. It is 
assumed, therefore, that these factors had no 
significant part in the etiology of chronic res- 
piratory ailments. 

Cardiac Conditions 

Twenty-three of the men were under the care 
of a private physician because of known heart 
disease, usually coronary artery disease, tin 
additional 10 reported that they had had a pre- 
vious coronary thrombosis from which they had 
recovered. These 33 cases represented only the 
gross manifestations of cardiac disease. There 
were probably additional patients whose symp- 
toms had not caused them to consult a physician. 

Special questions were introduced soon after 
the start of the survey to detect the presence of 
angina pectoris. Altogether, 42 of 407 ques- 
tioned (10.3 percent) gave a typical history of 
pectoral angina precipitated by effort. 

The percentage of heavy cigarette smoker’s 
(20 or more a day) among those with angina 
pectoris was 40.5 percent, nearly the same as the 
percentage among those without angina, 41.6. 

There was no significant difference in the dis- 
tribution by occupational class among those 
with angina pectoris and those rvithout. There 
was a significantly higher proportion with en- 
largement of the heart (diagnosed by the chest 
roentgenogram) in the subjects with angina 


pectoris than in those without. And a greater 
proportion of those with angina pectoz-is had 
systolic blood pressures of 160 mm./Hg or more 
and diastolic blood pressures of 100 mm./Hg or 
more than in those without. The differences in 
this case, however, did not reach .the conven- 
tional level of statistical significance. 

Oveiweight 

Overweight was assessed by reference to aver- 
age values of weight for given ages and heights, 
based on recent tables of mean weights at dif- 
ferent heights and ages (/) . All those who, at 
a given height and age, exceeded the mean 
weight by 10 percent or more were termed over- 
weight. This group was further subdivided 
into those who were 10-10 percent overweight 
and those who were 20 percent or more over- 
weight (table 7) . Of the 600 subjects, 24 per- 
cent were overweight. More than 1 out of 10 
exceeded by 20 percent or more the mean weight 
for age and height. The highest prevalence of 
overweight was found in the years 55-64. The 
apparent fall after this age may be attributed 
to a tendency for people to lose weight after 
the age of 64 or to higher mortality rates among 
those who are overweight. The association of 
certain signs of ill health with overweight was 
scrutinized. 

Systolic and diastolic hypertension, pitting 
edema of the ankles, and a low vital capacity 
were more common among the overweight per- 
sons than among those of normal weight. The 
differences in these rates, however, did not reach 
the conventional level of statistical significance. ‘ 
Angina pectoris was equally common in those 


Table 6. Tobacco smoking and the 1 -second timed vital capacity in study group 
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who were overweight and in the remainder. 
There was no association between overweight 
and occupational classification. T3ie percent- 
age of overweight persons in classes I and II 
combined was 23.S; in class III, 25.3 ; and in 
classes V and VI, 25.3. There was a slightly 
lower percentage of overweight subjects among 
the heavy smokers. 

High Blood Pressure 

High blood pressure is often regarded as 
inimical to a long and healthy' life, although 


surveys of this type usually disclose a consid- 
erable number of symptomless individuals with 
high blood pressure readings, who appear to be 
in robust health and may indeed be of advanced 
age. Table S shows the distribution of systolic 
and diastolic pressures by age. The proportion 
with high systolic pressures (ICO mm./IIg or 
over) increased steadily with advancing age. 
The proportion with diastolic blood pressures 
of 100 mm./IIg or more increased with advanc- 
ing age until age 01 and then leveled off. 

The analysis revealed no relationship between 


Table 7. Number and percent overweight in study, by age 
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Table 8. Systolic and diastolic blood pressure in study group, by age 
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high systolic or diastolic blood pressure and 
occupational class or between high blood pres- 
sure and heavy cigarette smoking. 

Discussion 

The survey was limited in scope. Its major 
emphasis was on the discovery of chronic pul- 
monary and cardiac disease in a sample of men 
residing in a rural area. They were not chron- 
ically exposed to the crowding and air of cities. 
They seemed reasonably prosperous, and, in the 
six factories we visited, the conditions of work 
appeared healthful. 

On the whole, their health was favorable. 
There was little significant pulmonary tuber- 
culosis. There were those with frank cardiac 
disease, as would bo expected at these ages, and 
no doubt a further number with incipient 
cardiovascular conditions. 

Chronic cough, if smokers’ cough is in- 
cluded under this heading, was common. An 
attempt was made to distinguish chronic bron- 
chitis cases in the group with coughs. When 
this was done, it appeared that approximately 
10 percent of the whole sample had chronic 
bronchitis. In only 3 percent of the sample, 
however, did we find the fully developed syn- 
drome of chronic bronchitis, emphysema, and 
bronchial spasm. Half of the 18 severe cases 
occurred in men over 65. Before this age, it 
was rare. The prevalence rate of chronic non- 
tuberculous respiratory disease (excluding 
smokers’ cough) was significantly and directly 
correlated with tobacco smoking. The rel- 
atively large proportion of smokers and ex- 
smokers with abnormally low 1-second timed 
vital capacities compared with lifelong non- 
smokers suggests a relationship between tobacco 
smoking and pulmonary function. Whitfield, 
Arnott, and Waterhouse (5) found evidence 
that tobacco smoking reduces the vital capacity 
and increases the ratio of residual air to total 
lung volume, and both Palmer (6) and Oswald 
and Medvei (7), in studies of large unselected 
population groups, found a direct relationship 
between the amount of cigarette smoking and 
the prevalence of chronic bronchitis. 

The other most striking finding in this survey 
was the high prevalence of overweight. Life 


insurance statistics have shown that overweight 
policyholders are more likely than those of 
normal weight to die of diabetes, diseases of the 
biliary tract, appendicitis, nephritis, cerebral 
hemorrhage, cirrhosis of the liver, heart dis- 
ease, hernia, and intestinal obstruction ( 8 ). 
Among the overweight in this sample, there 
were higher prevalence rates of high blood 
pressure, pitting edema of the ankles, and low 
vital capacities, and there were fewer heavy 
cigarette smokers. Kone of these differences, 
however, reached the conventional level of 
statistical significance. There was no relation- 
ship between overweight and occupational class 
or between overweight and angina pectoris. 
Keys (9) has reported a similar lack of associa- 
tion between overweight and coronary artery 
disease. 

The small sample we examined failed to show 
any significant impairment of health that might 
be attributed to a deficiency in diet, shelter, or 
working environment. On the other hand, it 
is possible that the heart, respiratory, and over- 
weight conditions observed may be attributed 
in part to a contemporary mode of living. Rel- 
ative affluence, associated with full employment 
at attractive wages, permits diets abounding in 
fats and of as many cigarettes as time permits. 
The ubicjuitous automobile and other forms of 
power machinery materially reduce the need 
to burn fats by physical exertion. It may be 
suspected then that a mode of living no less than 
aging contributes to certain afflictions charac- 
teristic of middle and later life. Identifica- 
tion of such immediate, as well as earlier, 
sources of impairment to health is a new task 
for preventive medicine. 

Summary 

Among 600 middle-aged and elderly men liv- 
ing in a rural area of Massachusetts, chronic 
cough, including “smokers’ cough,” was found 
to be common. Excluding cases of smokers’ 
cough, there was a direct and significant rela- 
tionship between tobacco consumption and the 
prevalence of nontuberculous chronic respira- 
tory disease. 

Only one case of active pulmonary tubercu- 
losis was discovered. 

Heart disease was not uncommon, and 3.6 per- 
cent were seeing a physician for this condition. 


Vol. 71, No. 12, December 1956 


1219 



There were in addition, 10 men who had recov- 
ered l'roln ;i previous coronary thrombosis. 

Overweight was common; 10 percent were 
10— IS) percent above their expected weight for 
height and age, and a further 11 percent were 20 
percent or more overweight. 

It is concluded that conditions of prosperity 
may favor the development of certain diseases 
as want did in the past and that a study of this 
relationship constitutes an important held for 
prevent ive medicine. 
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Center for Aging Research 

In recognition of the urgent need to solve the special health problems 
of an aging population — the number of citizens over age G5 is expected 
to surpass 18 million by 1970 — the Public Health Service on October 
30 created a Center for Aging Research in the Rational Institutes of 
Health. 

The center will coordinate research activities in the institutes and 
will stimulate additional research into the mechanisms involved in 
aging. Dr. G. Halsey Hunt, former associate chief of the Bureau of 
Medical Services has been named to direct its activities. 

The new center is part of the Public Health Service’s accelerated 
activities in the field of aging. Dr. John IV. Porterfield, Assistant 
Surgeon General, will direct and coordinate all of the Service's activi- 
ties in tliis field. 

The Public Health Service has long been concerned with the health 
problems of the aging. In State and local health departments, re- 
storative services for tho aged are being supported in part by the 
Bureau of State Services. The major research effort of the Service has 
been centered in the Rational Institutes of Health, wlucli at present is 
expending about $2 million in its own research activities anti in grant 
support of projects directly related to aging. 

The accelerated programs will encourage and support research in- 
stitutions in bringing the full range of biological, phychological, and 
social sciences to bear on the problem of aging. Part of the support to 
be provided by the Service will be in the form of research grants that 
will assist universities, medical schools, and other research institutions 
in establishing research centers on aging. 
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Blindness Among the Aged 

By NEDRA B. BELLOC, M.A. 


V ISUAL ACUITY may be likened to a 
spectrum, ranging from normal' or perfect 
vision at one end to total blindness or absence 
of light perception at the other. In a discussion 
of the extent of “blindness” in the aged popu- 
lation, it is necessary to remember that we are 
dealing with an arbitrarily defined group that 
includes only those with severe visual loss. 1 he 
most widely accepted definition of “economic 
blindness” is that used in the administration of 
many programs of aid to the blind. Under this 
definition a person is blind if the vision of the 
better eye with best possible correction is 
20/200 or less, or if he has a field defect in which 
the widest diameter of the visual field subtends 
an angular distance no greater than 20°. Per- 
sons in this group and many others with less 
loss of vision bear an inestimable burden in the 
social and occupational adjustments which their 
handicap requires of them. 

How many aged persons are blind? How 
long have they been blind? What caused their 
blindness? These and other questions con- 
fronted the California State Department of 
Public Health when, in 1954, it received a grant 
from the W. K. Kellogg Foundation for a proj- 
ect in the prevention of blindness. 

The Prevalence of Blindness 

The literature reveals that most surveys of 
blind persons have been limited to recipients of 


Mrs. Belloc is associate statistician with the preven- 
tion of blindness project, bureau of chronic diseases, 
California Slate Department of Public Health. 


aid from one of the programs for the needy 
blind { 1 - 9 ) . Notable exceptions are New York 
and North Carolina, which have registers of 
blind persons { 10 - 11 ). 

The most widely used estimates of the prev- 
alence of blindness are those of Hurlin ( 13 ) and 
are based on the assumptions that the rates will 
vary with age and race composition and with 
the public health standards of the States. 

Data on the incidence of blindness are almost 
entirely lacking and, except where registers 
exist, must be inferred from prevalence 
figures ( 13 ). 

During the year May 1954-April 1955, the 
California State Department of Public Health 
conducted a survey of a sample of about 10,000 
households throughout the State. Data col- 
lected included population characteristics, ill- 
nesses, accidents, chronic conditions, and receipt 
of medical care. Interviewers handed re- 
spondents a list of chronic conditions which in- 
cluded blindness and asked, “Has anyone in the 
family had any of these conditions during the 
past 12 months?” The interviewers then read 
each condition aloud and paused for the re- 
spondent’s reply. 

Kesponses which indicated losses of vision 
more severe than those due to refractive errors 
were later coded as blindness, partial blindness, 
or vision impairment. The coding was done 
with the aim of producing an underestimate of 
blindness. Admittedly, some persons who were 
classified as blind may have better than 20/200 
vision, but it is also likely that a larger number 
of those who were classified as partially blind 
are actually blind by the usual definition. It 
was apparent from the terminology of the re- 
sponses, and from the comparisons which could 
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be made with available medical records, that to 
most lay people blindness means absence of 
light perception. 

The prevalence rates shown in table 1 for the 
population Go years of age or over are prob- 
ably conservative estimates of the extent of 
vision problems. 

Because of the size of the sample (2, GOO per- 
sons aged Gf> and over), these rates are subject 
to rather large sampling errors, and dill'erences 
between income groups are not statistically 
significant. (The sampling error for the rate 
of 1.1 is 2=0.2.) 

In North Carolina, which has kept a careful 
register of blind persons for some years, 2.2a 
percent of the population aged Gf> and over was 
blind according to the most recent report (11). 

Another approach to the problem of deter- 
mining the prevalence of blindness among the 
aged is to examine the portion of the population 
that receives public assistance. In California, 
recipients of aid to the blind normally receive 
$10 more per month than they would receive 
under the old age assistance program. This dif- 
ferential probably encourages qualified persons 
to apply for aid to the blind rather than for old 
age assistance. It is known, however, that some 
blind persons are receiving old age assistance. 

In California in December 193-1, 271.317 per- 
rons were receiving old age security ( 14 ), and 
S.025 persons aged Go or older were receiving 
aid to the blind. , Thus, 2.9 percent of the in- 
digent aged were receiving the pension for the 


Table 1. Prevalence rates of blindness, par- 
tial blindness, and impaired vision 1 among 
2,600 persons, 65 years of age or over, by 
family income group, California Health Sur- 
vey, 1954—55 


Family income group 


Percent 


I Par- 


Vision 


All groups 


$5,000 and over 
$2,000-81,099- 
Uiicier $2,000. - 


Blind 

tiallv 

blind 

im- 

paired 

1. 1 

0 <1 

2 4 

1. 5 

1. 9 

1 1 

. S 

-1 i 

2 S 

2. 0 

.8 | 

i 

2 8 


refractive errors and all uni- 

lateral conditions. 


blind. In counties known to have a liberal 
policy regarding applications for aid to the 
blind, this percentage was slightly higher. A 
blindness rate of approximately 3 percent in the 
indigent aged is not inconsistent with the rate of 
2 percent shown for the aged population with 
incomes under $2,000 per year in the California 
Health Survey. One would expect the highest 
blindness rate to be in the indigent population 
since blindness so often leads to dependency. 

Obviously, then, blindness, with a prevalence 
rate of between 1,5 and 3.0 percent of the aged 
population, does not concern as many people as 
arthritis or arteriosclerotic heart disease. How- 
ever, its prevalence is about the same as diabetes 
or neuritis in this segment of the population, 
according to data gathered by the California 
Health Survey, and its impact on those affected 
is undoubtedly greater. 

In surveying the possible sources of data in 
California, the project found that the largest 
single group of records on blind adults is avail- 
able in the California State Department of 
Social Welfare, which, together with the county 
welfare departments, administers aid to more 
than 12.000 needy and partially self-supporting 
blind persons. No analysis had been made of 
these records since 1915 when the department of 
social welfare published a stud}' based on the 
1911 caseload (4). hi December 1951 the proj- 
ect surveyed the causes of blindness in this 
group, using as a source the reports of eye 
examinations made by physicians. Almost 
two-thirds of the recipients were Go years of age 
or over. The study included 1,603 persons in 
this age group, representing a 20 percent 
sample of those who were G5 years of age or 
over. 

Persons receiving aid to the blind may not be 
representative of all the blind since some causes 
may occur more frequently among those in 
higher economic groups, but data on the self- 
sufficient portion of the blind population are 
not available. 


Age at Onset 

Blindness had its onset before the age of 25 
rears for only about 6 percent of the group, and 
for an additional 5 percent it began between 25 
and 11 (table 2). For about one-third the 
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Table 2. Age at onset of Impaired vision for 1,605 recipients of aid to the blind, 65 years of age 

or older, 1 California, December 1954 


Age at onset (in years) 

Total 

Present age (percent) 

Number 1 

Percent ■ 

| 

: 

G5-G0 

70-74 

75-79 

80-84 

85 and 
over 

Total 

1, 005 

100 1 

100 

100 

100 

100 

. . . ... _ 1 

100 


IS 

1. 1 

2. 2 

2. 0 

1. 5 


1 0. 3 

1-4.. _ 

12 

. 8 

2. 2 

. 3 

1. 2 

. 3 


5-14 

40 

2. 5 

4. 0 

3. 4 

3. 4 

1.8 

. A 

15-24 1 

20 

X. S 

3. 2 

3. 1 

1. 8 

. 0 

. S 

25-4 1 . 

85 

5. 3 

12. 3 

0. 1 

4. 3 

3. 9 

1. 5 

45-04. 

403 

30. 7 

04. 2 

47. 4 

30. 9 

14. 2 

7. 4 

65 and over 

807 

54. 0 

0. 5 

33. 4 

54. 7 

74. 7 

SO. 2 

Unknown. ... 

01 

3. S 

5. 4 

4. 1 

2. 1 

4 . 5 

3. 2 


! A 20 percent sample of those receiving aid in December 1054. 

• Source: Eye examination reports of the division for the blind in the California State Department of Social 
Welfare. 


trouble began in late middle life, and for more 
than half (5A percent) the condition 'started 
after the age of Go. The onset of blindness 
represents a different problem in each of these 
age groups, and its prevention will therefore 
have a different meaning. For those blinded in 
childhood or youth, the problem is one of train- 
ing for a self-sufficient and productive life in a 
sighted world. Preventive activities here save 
society the expense of either this additional 
training or of supporting a dependent person 
for his lifetime. For those blinded in the early 
years of maturity, the problem is one of read- 
justment and rehabilitation, again with costly 
periods of training and possible dependency. 
Blindness which occurs after the period when 
occupational rehabilitation is feasible is likely 
to result in dependency, and its prevention 
means, of course, a prolonging of the produc- 
tive years. 

The Causes of Blindness 

Tables 3 and 4 relate to the causes of blind- 
ness among this group of aged persons. Cata- 
racts acounted for 35 percent of the blindness 
and glaucoma for another 1G percent. A large 
proportion of these cases are preventable or 
treatable. Next in importance were arterio- 
sclerotic disease of the choroid and retina, with 
11.3 percent, and retinal degeneration, with 7.5 
percent (table 3). 

General (systemic) diseases accounted for 


Table 3. Primary pathology of blindness 1 for 
1,542 recipients of aid to the blind, 65 years 
of age or older, California, December 1954 


Pathology 

Number 

Percent 

Total 2 

1, 542 

100. 0 

Glaucoma 

240 

10. 0 

Refractive errors 

69 

4. 5 

Structural anomalies 

7 

. 4 

Degenerative changes 

- 10 

1.0 

Cornea: 



Keratitis. 

40 

3. 0 

Pannuse.r 

30 

1. 9 

Ulceration and vascularization 

3 

2 

Other affections of cornea 

19 

1. 2 

Iris: 

1 



1 

! i 

Iridocyclitis and uveitis 

18 

1. 2 

Other affeptions of iris . 

4 

. 3 

Lens: 



Cataract , 

538 

31. 9 

Other affections of lens 

4 

. 3 

Choroid and retina: 



Choroiditis 

2 

. 1 

Retinitis 

50 

3. 0 

Chorioretinitis 

77 

5 . 0 

Detached retina 

5 

. 3 

Retinal degeneration 

110 

7. 5 

Arteriosclerotic disease of choroid 



and retiua 

175 

11. 3 

Other affections of choroid and 



retina 

2 

. 1 

Optic nerve atrophy 

so 

r . (\ 

Other . 

22 

1. 1 




1 Last eye to go blind. When age at onset was the 
same in both eyes, but different pathologies were given, 
pathology for the right eye was used. 

1 A 20 percent sample of those receiving aid. Excludes 
03 cases for which a report of pathology was not. avail- 
able. 

Source: Eye examination reports of the division of 
the blind in the California State Department of Social 
Welfare. 
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Table 4. Etiology of blindness 1 for 1,542 re- 
cipients of aid to the blind, 65 years of age or 
older, by sex, California, December 1954 


Etiology 

Males 

Females 

Total number 2 

074 

8G8 

Total percent 

100. 0 

100. 0 

Infectious diseases 

5. G 

0. 2 

Syphilis 

2.8 

1. 0 

Ophthalmia neonatorum 


. 1 

Trachoma.. 

O 0> 

o (\ 

Tuberculosis 

. 1 

o 

Meningitis .. 


1 

Measles 

. 1 

. 5 

Other 

. 3 

1. 0 

Trauma and poisonings 

0. *1 

2. 0 

Neoplasms 

. 1 

l 

General (systemic) diseases, not 



elsewhere classified. 

13. 4 

19. 5 

Diabetes 

1. 3 

1. 7 

Vascular diseases 

12. 0 

14.0 

Diseases of central nervous svs- 



tom 



Other 



Prenatal origin - 

1. G 

. 5 

Etiology undetermined or on- 



known to .science. 

72. S 

71. 9 

Cataract 3 - 

35. 3 

32. 5 

Glaucoma 3 j 

11. 7 

10. 5 

Other. - -1 

22. S 

22. 9 


1 La.-t eye to go blind. When ago at onset was tlu* 
same for both eyes, but different etiologies were given, 
etiology for the' right eye was used. 

3 A 20 percent sample of those receiving aid. Ex- 
cludes till eases for which a report of etiology was not 
available. 

3 Excludes cases for which etiology was known and 
which were placed in appropriate categories above. 

Sound:: Eve examination reports of the division for 
the blind in' the California State pepartment of 
Social Welfare. 

lbont half of the cases of known etiology, fol- 
owed by infections diseases and accidents 
table 4). Diabetes was a more prevalent 
ause among the women than men, while acci- 
'ents and syphilis accounted for a higher pro- 
ortion of the blindness among the men. 


reversion 


The etiology of the two major sources of 
indness in older persons is unknown. Care- 
d medical supervision and surgery at the ap- 
•onriate time can, however, restore vision in a 
rge portion of persons with cataract. Like- 


wise, early detection and continued treatment 
of glaucoma can prevent loss of vision. For 
many in whom blindness is due to degenerative 
diseases, such as arteriosclerosis and diabetes 
(lo), preventive activities must wait for further 
advances in medical knowledge (JO). Fortun- 
ately, elleetive control measures are operating 
to reduce the toll of blindness caused by many 
of the infectious diseases such as syphilis, tuber- 
culosis, trachoma, and measles. Ophthalmia 
neonatorum, which 50 years ago accounted for 
more than one- fourth of the blindness in school- 
age children, has, by the routine use of prophy- 
lactics at birth, been almost eliminated as a cause 
of blindness in infants (1G). Adequate pre- 
natal care, especially in the early months of 
pregnancy, may help to reduce the numbers of 
cases of congenital blindness. Educational 
work in the broad field of accident prevention 
will also help to prevent the loss of sight due 
to trauma. 

Summary 

Studies of the extent and causes of blindness 
in California indicate blindness in about 3 per- 
cent of the persons aged Go and over who are 
receiving public assistance. More than half of 
these recipients of aid became blind after age 
65 and about one-third in late middle life. 
Cataracts and glaucoma together accounted for 
more than half of the cases, followed by general 
diseases, infectious diseases, and accidents. Al- 
though the specific causes of cataracts and 
glaucoma are no^known, much of the blindness 
from these conditions can be prevented by care- 
ful medical supervision and treatment. Preven- 
tive activities under way in the fields of infec- 
tious disease control and accidents are hopeful 
indicators of decreasing incidence of cases of 
blindness from these causes. 
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Glaucoma After Forty 

With advancing years as physical activity becomes somewhat cur- 
tailed, our ability to read newspapers, books, and to observe television 
becomes increasingly important to our emotional well-being. Dr. 
Peter C. Kronfeki, speaking before the National Society for the Pre- 
vention of Blindness in Chicago March 28, 1956, indicated that in the 
population over 40 years of age chronic glaucoma occurs with a fre- 
quency of 1 to 2 percent. Unfortunately the silent character of this 
disease means that unless it is looked for specifically it may have pro- 
gressed to such a point that it has caused irreparable damage. If it 
is detected during the first 2 years, the permanent visual damage is 
slight and a good therapeutic result can be anticipated. 

Industrialists have been cognizant, through industrial safety pro- 
grams, of the need for protecting the vision of those engaged in haz- 
ardous occupations, but some of these same industries have offered 
relatively little to their office and clerical personnel. Those with ex- 
perience in this field tell me that when eye fatigue is minimized there 
is an actual increase in employee efficiency with improvement in 
equanimity. We have not done the many things that could be done to 
minimize eye fatigue. 

— Harold M. Craning, M. D., regional medical director ivith the Public 
Health Service, Region 5, Chicago, addressing the 1956 Middle States 
Health Conference. 
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Occurrence of Influenza 
July 1955 to June 1956 

By Doulvnd J. Davis, M.D., Dr.P.H. 

D URING the period July 1, 195o, to June 
*30, 195G, the incidence of influenza was 
comparatively low in the United States. Al- 
though influenza A predominated, the small 
outbreaks of this type were sporadic and local- 
ized. There were, however, occasional sharp 
outbreaks in the east, midwest, and west during 
(he late winter months of 195G. Clinically, the 
disease was mild, and no unusual mortality was 
associated with it. Influenza B was reported 
less frequently than in the previous 2 years. 
Influenza C was recognized principally in the 
late winter and early spring. 

Of more than usual interest was an outbreak 
of specifically diagnosed influenza A during 
July 1005 in a penal institution at Hagerstown, 
ild. The cases were first noted July 18 and 
continued for 3 weeks. A total of 3o0 cases of 
respiratory illness occurred among 900 inmates, 
from a number of whom influenza A virus was 
recovered. No further outbreaks were recog- 
nized in the United States until the winter 
months, although serologic evidence of sporadic 
infections in military installations was found 
in November. 

In England during December, influenza A 
infection was diagnosed among American 
school children at an Air Force base and also in 
scattered parts of the south of England as out- 


Dr. Davis jor the past 6 years has been executive 
secretary of the Influenza Information Center, WHO 
Influenza Study Program in the United States, Na- 
tional Institutes of Health, Bethesda, Md. He is 
associate director in charge of research. National 
Institute of Allergy and Infectious Diseases, Public 
Health Service. In the November 1955 issue of 
Public Health Reports, Dr. Davis discussed the oc- 
currence of influenza for the period July 1954 to 

June 1955. 


Reporting System 

Current information on the occurrence of spe 
cifieally diagnosed influenza and suspected out 
breaks of influenza-like disease is published eacl 
week in the Communicable Disease Summary ol 
the National Office of Vital Statistics, Public Healtl 
Service, and is distributed to health agencies in the 
United States and other countries. This is part of e 
worldwide effort sponsored by the World Healtl 
Organization to improve the reporting of influenza 
and to encourage exchange of newly isolated strains 
of influenza virus for investigational purposes. 

In the United States, research laboratories, hos- 
pitals, and Federal and State agencies, including 
Army, Navy, and Air Force installations, report 
the observations to the Influenza Information Center 
of the WHO Influenza Study Program in the United 
States. 

Dr. Carl C. Dauer, medical adviser of the Office 
of Vital Statistics, Public Health Service, is now 
executive secretary of the Influenza Information 
Center. The International Influenza Center for the 
Americas will continue under the direction of Dr. 
Keith E. Jensen at the Virus and Rickettsia Section, 
Laboratory Branch, Communicable Disease Center 
Activities. Montgomery, Ala. 


breaks of relatively mild intensity. A few sero- 
logically recognized cases continued to occur 
during December in tlio United States. 

In January, two sporadic cases of influenza A 
were diagnosed by r virus isolation in the vicinity 
of Washington, D. C., but the incidence never 
attained unusual proportions. 

During February, localized outbreaks of vary- 
ing intensity were recognized in upstate New 
York; Pennsylvania; Cleveland, Ohio; and Illi- 
nois. Influenza A virus was recovered from 
some cases. In Herkimer and F niton Counties, 
N. Y., the incidence of influenza was high 
enough to be reflected in a school absentee rate 
of 10 percent, but this rate did not obtain in 
other areas. California reported a number of 
serologically confirmed cases from the north 
central part of the State and the San Francisco 
area. 

In March, specifically diagnosed influenza A 
continued to be recognized from the San Fran- 
cisco area and also from the southern part of 
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Isolations of influenza virus and positive diagnostic serologic tests (any technique) reported by 
civilian and military laboratories participating, continental United States and Alaska 


Month and year 

Isolation of virus, type 

Routine seiologic tests, type 

D 

B 

C 

A 

B 

C 

1955 

No\ ember . 

0 

0 

0 

2 

12 

0 

December. 

o 

0 

0 

3 

5 

1 

1956 

January .1 

m 

0 

0 


4 

0 

February 


0 

0 

73 

4 

0 

March __ 


0 

1 

138 

4 

6 

April _ 

'mumm 

0 

0 

17 


6 

May 

0 

0 

2 

4 

2 

6 

Total.. 

32 

0 

3 

267 

31 

19 


California. However, it was not of the same 
order as that which occurred in 1953 or 1951 and 
clinically was not severe. Minnesota experi- 
enced a low incidence, most noticeable as a 
respiratory disease outbreak on a hospital ward. 
Influenza A virus was recovered in several in- 
stances. A localized outbreak of rather sharp 
intensity was also recognized in Hamilton, 
Mont., during this period. New York and 
other areas of eastern United States continued 
to report sporadic cases or small outbreaks. 

California continued to report a few cases of 
influenza A in the month of April. In May, 
influenza C occurred sporadically at Great 
Lalves Naval Training Center, 111., and 2 strains 
of virus were recovered from patients. 

Of interest was the occurrence in Jamaica, 
B. TV. I., of influenza A during December and 
J anuary. Although the cases were described as 
moderately severe clinically, no unusual death 
rate was noted. 

The mortality in the United States from all 
causes and from influenza and pneumonia did 
not reflect the occurrence of influenza A infec- 


tion nor show any excess over that expected for 
winter months. 

The strains of influenza A recovered from 
patients were antigenically similar to each other 
and to those recovered hi the last several years 
in this country, including the A/FLTV/1/52, 
A/Malaya/302/54, and A/Albany/2/55 strains. 
Influenza C virus strains were found to be sim- 
ilar to those previously isolated since 1950. 

In contrast with the preceding year, no isola- 
tion of influenza B virus was reported to the 
Influenza Information Center, although there 
were a few reports of serologically diagnosed 
infection with this type. 

The table shows that a total of 32 strains of 
influenza A virus and 3 strains of influenza C 
virus were reported as recovered in the United 
States during this time. By serologic means, 
267 specific diagnoses of influenza A, 31 of in- 
fluenza B, and 19 of influenza C were made. 
The distribution by months in this table has 
little significance because of the widespread 
sources and the small number of reports. 
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Roentgenograph ic findings support the conclusion that fluoridation 
of a municipal water supply results in a substantial reduction in dental 
canes among children. 


Clinical and Roentgenographic Examinations 
lor Dental Caries in Grand Rapids, Mich. 


By RICHARD L. HAYES, D.D.S., H. BERTON McCAUlEY, D.D.S., and 
FRANCIS A. ARNOLD, Jr., D.D.S. 


D ENTAL CARIES experience nniy be es- 
timated by direct clinical observation, by 
roentgenography, or by a combination of the 
two methods. Direct observation is most con- 
venient and is therefore most frequently em- 
ployed, but the demonstration that bite-wing 
roentgenography is valuable for early detection 
of caries in the approximal surfaces of the 
teeth (1-7) has led to its use in several studies 
(8-1.1), including some in which it was the 
only method used. The combined technique, 
direct observation plus bite-wing roentgenog- 
raphy, consistently yields a higher estimate 
of caries prevalence than direct observation 
alone (7. 10-12 ) ; therefore, some observers 


Dr. Hay a since 1952 has been with the Epidemiology 
and Biometry Branch, National Institute of Dental 
Research, National Institutes of Health, Public 
Health Service. Dr. McCauley, now director of the 
bureau of dental care, Baltimore City Health Depart- 
ment, Baltimore, Md., was engaged in epidemiologi- 
cal study of oral disease at the National Institutes of 
Health from 1945 to 1949. Dr. Arnold, a member 
of the Public Health Service’s dental research staff 
since 1937, has been director of the National Insti- 
tute of Dental Research since 1953. 


have suggested that X-rays are essential for 
dental surveys designed to determine the effi- 
cacy of caries control measures ( S , 12, 15). 

In Grand Rapids, Mich., a study to evalu- 
ate fluoridation of a municipal water supply 
as a caries control measure has been in progress 
since 10-14. As part of this study, an investiga- 
tion was undertaken to determine whether or 
not supplementing direct observation with 
roentgenographic examination would affect the 
conclusions based on direct observation alone. 
Caries experience was estimated separately by 
direct observation and by bite- wing roentgen- 
ography. Tiie data were then combined in such 
manner that, if the conclusions were affected, 
it would be evident, and if not, the finding 
would be unequivocal. Hence, the method se- 
lected for combining the data gives the greater 
weight to the roentgenographic findings and 
presents the direct observation findings ad- 
versely. The roentgenograms were used also 
to estimate the depth of the carious lesions. 

Methods 

Each year since the start of fluoridation in 
Grand Rapids in January 1945, selected sam- 
ples of school children have received direct, ob- 
servation examinations for dental ca ries. I he 
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examinations tiro performed by several dentists, 
using a mouth mirror, an explorer, and artifi- 
cial illumination ( 16 , 17 ), 

In 19-16, 19-17, and 1953 (approximately 21, 
33, and 105 months after fluoridation was be- 
gun), the annual dental examinations of chil- 
dren in the first, fourth, and eighth grades of 
four selected schools were supplemented bj' 
bite-wing X-rays. The X-ray examinations 
followed the regular examinations by a period 
varying from a few days to a month. Left and 


right posterior bite-wing radiographs were 
made for every pupil. For each fourth-grade 
child (8-10 years of age), one anterior bite- 
wing X-ray was made to show the central in- 
cisor teeth ; for each eighth-grade child ( 12-14 
years of age) , three anterior bite- wing X-rays 
were made to show the incisor and cuspid teeth. 
First-grade pupils (5-7 years of age) did not 
receive anterior bite-wing X-rays. 

Roentgenographic interpretation was limited 
to the approximal surfaces of the deciduous 


Table 1. Mean number of carious teeth per child as estimated by direct observation and by direct 
observation plus X-ray examination, Grand Rapids, Mich., 1946—47 and 1953 


Type of examination 

1946-47 

1953 ' 

Difference 

Standard 

error 

Mean 

Standard 

error 

Mean 

Standard 

error 



def 1 

deciduous molars (ages 5-7) 


Direct observation only. 

4. 73 

0. 27 

2. 82 

0. 21 

1. 91 

0. 31 

Direct observation plus: 







Minimum X-ray findings 

5. 67 

. 23 

4. 06 

. 23 

1. 61 

. 35 

Maximum X-ray findings 

6. 19 

. 21 

4. 92 

. 23 

1. 27 

. 33 


DMF 2 first permanent molars (ages 8-10) 

Direct observation only - 

2. 77 ; 

0. 16 

1. S6 

0. 13 

0. 91 

0. 22 

Direct observation plus: 







Minimum X-ray findings 

2. 78 i 

. 16 

1. 93 

. 12 

. 85 

. 21 

Maximum X-ray findings 

3. 04 

• 14 

2. 34 

’ 12 

! 

• 70 

. 19 



DMF : 

! permanent teeth (ages 12-14) 


Direct observation only 

9. 66 

0. 45 

5. 44 

0. 36 

! 

4. 22 

0. 64 

Direct observation plus: 







Minimum X-ray findings... 

10. 96 

. 46 

6. 50 

. 41 

4. 46 

. 69 

Maximum X-ray findings 

13. 26 

. 50 

■ 

8. 73 

. 52 

4. 53 

. 78 


» 

DMF 2 premolars (ages 12-14) 

Direct observation only 

1 

1. 51 

0. IS 

0. 3S 

0. 09 

1. 13 

0. 22 

Direct observation plus: 


i 






1. 90 

. 20 

. 73 

. 11 

1. 17 

. 24 

Maximum X-ray findings 

3. 34 

22 

2. OS 

. 20 

1. 26 

. 31 


DMF 2 first permanent molars (ages 12-14) 

* ] 

Direct observation ouly -- 

3. 93 

0. 04 

3. 17 

0. 12 

0. 76 

0. 14 

cnrect observation plus: 


! 





Minimum X-rav findings... 

3. 96 

. 03 

3. 30 

. 11 

. 66 

. 13 

-Maximum X-ray findings 

3. 98 

.02 

3. 43 

. 10 

. OD 

. 11 


' Decayed, extraction indicated, or filled. 
Decayed, missing, or filled. 
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molar teeth of 5- to 7-year-okl children, the 
central incisor and first permanent molar teeth 
of S- to 10-vear-old children, and the perma- 
nent teeth (excluding third molars) of 1*2- to 
11-year-old children. Each set of roentgeno- 
grams received two independent readings. 
Each reading was made without reference to 
the clinical examination record and was re- 
corded separately from the other. 

The first step in recording the caries status 
of an approximal surface was to score it as 


carious or noncarious. Am approximal surface 
was scored as carious if the.reader could detect 
a discontinuity of the enamel surface or any 
other sign of caries, such as an abnormal radio- 
lucency at the dentino-emunel junction. These 
surfaces were designated as the maximum num- 
ber of carious surfaces detectable by X-ray. 
Each carious surface was then further exam- 
ined, and a separate notation was made for 
each one with signs of caries of the dentin. 
Surfaces with dentinal caries were designated 


Table 2. Mean number of carious approximal surfaces per child as estimated by direct observation 
and by direct observation plus X-ray examination, Grand Rapids, Mich., 1946-47 and 1953 


Type of examination 


1916-47 


1953 


Mean 


Standard 

error 


Mean 


Standard 

error 


Difference 


Standard 

error 


Direct observation only 

Direct observation plus: 
Minimum X-ray findings. 
Maximum X-ray findings. 


Direct observation only 

Direct observation plus: 
Minimum X-ray findings. 
Maximum X-ray findings 


Direct observation only 

Direct observation plus: 

Minimum X-ray findings. 

Maximum X-ray findings 


j^nvvv uwmw. . — -- - 

Direct observation plus: 
Minimum X-ray findings. 


Direct observation only-. 
Direct observation P«^; 
Minimum X-ray findings. 
Maximuin X-ray findings. 


df 1 approximal surfaces of deciduous molars (ages 5-7) 


4. IS 

0. 11 

7. 21 


0. 12 

. 12 
. 11 


1. 92 

3. 79 
5. 14 


0. 20 

. 26 

.20 


2. 50 

2. 32 
2.07 


0.43 

.40 

.47 


DF - approximal surfaces of first permanent molars (ages S-10) 


1 

j 0. 56 

0. 11 

0. 08 

0. 02 

0. 4S 

0. 09 

' .SI 

. 14 

. 25 

.05 

. 56 

. 13 

1. 53 

l 

. 10 

1. 02 

. 09 

. 53 

. IS 



DF 3 

approximal surfaces of permanent teeth (ages 1 

2-14) 

a. 5S 

0. 5 4 

1. 90 

0. 32 

3. 6S 

0. OS 

S. 00 

. OS 

3. SO 

. 45 

4. 74 

. S7 

13. 07 

. 77 

7. 75 

. 66 

5.32 

1. OS 


DF 2 approximal surfaces of premolars (ages 12-14) 



1 

0. 63 

0. 13 

1 

0. 09 

0. 03 

0. 54 

0. 14 


1. 3S 

99 

. 53 

. 11 

.So 

. 25 



. 31 

2, 33 

1 

. 26 

1. 10 

» *11 


DF 2 approximal surfaces of first permanent 

molars (age 

s 12-14) 


1. S5 

0. 16 

0. 75 

0. 11 

1. 10 

0. 21 


2. 43 

. IS 

1. 37 

: 14 

1. OS 
. SS 

. 24 
. 27 


3. 34 

. 19 

2. 46 

. 19 



i Decayed or filled deciduous teeth, 

s Decayed or filled permanent teeth. 
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Figure 1 . Teeth with caries experience, continu- 
ous resident children in Grand Rapids, Mich., 
1946-47 and 1953. 



ACES 5-7 8-10 12-14 12-14 12-14 

DECIDUOUS !*• PERM ALL PERM PREMOLAR I 1 ' PERU 
MOLARS MOLARS TEETH TEETH MOLARS 


Figure 2. Approximal surfaces with caries ex- 


perience, continuous resident children in 
Grand Rapids, Mich., 1946-47 and 1953. 



ACES 5-T 8-10 12-14 12-14 12-14 

DECIDUOUS IMPERM , ALL PERM PREMOLAR l"PERM 

MOLARS MOLARS TEETH TEETH MOLARS 


us the minimum number of carious surfaces child : one for direct observation findings plus 

demonstrable by X-ray. JRadioluceneies con- minimum X-ray findings; the other for direct 

tiguous to restorations were not recorded, but observation findings plus maximum X-ray find- 

restorations were considered caries of both the ings. Surfaces negative for caries according 

enamel and the dentin. to direct observation but positive according to 

After the completion of all X-ray interpreta- X-ray examination were added to the direct 

tions, a master record of the roentgenograpliic observation findings. Sui faces positive accord- 

findings was made for each child. This record, ing to direct observation were considered cari- 

which contained the notations from each of the oos at both levels of penetration, I'egardless of 

independent readings, Avas used in combining the X-ray findings. 

the radiographic and clinical findings. To give Only children designated continuous resi- 
greater Aveight to the radiographic findings, an dents, that is, those who had consumed AA’ater 

approximal surface was given a roentgeno- from the Oi and Hapids supply continually since 

graphic diagnosis of caries if it was scored as birth and who had not been absent from that 

carious at either reading. community longer than 3 months in any calen- 

Tayo more records were then made for each dar year, were included in the study, although 


Table 3. Number of continuous resident children examined with bite-wing X-rays and mean age of 
children in each age group. Grand Rapids, Mich., 1946-47 and 1953 




Table 4. Mean number of teeth per chifd sub- 
ject to the risk of caries. Grand Rapids, Mich., 
1946-47 and 1953 


Type of teeth and ago group 

1U 10-47 

i 

1053 

Deciduous molars: 3-7 

Permanent teeth : 

: 

7, 04 

7.77 

S-10._ 

14. 03 

13. 70 

12-14 

! 20. 80 

26. 56 

Premolars: 12-14 

1 7. 00 

7. 48 


others were examined. Of those who received 
X-ray examination in addition to the regular 
examination, 730 (312 in 19-10 and 1917, and 
•124 in 1953) met the residence requirements. 
As there was no essential diil'ereuco in the car- 
ies experience of the 107 radiographed in 1940 
and the 145 in 1947, the data for these 2 years 
were combined. 

The representativeness of the X-ray sample 
was determined by comparing the curies experi- 
ence of tite children in this sample, as deter- 


mined by direct observation of the teeth, with 
that of their age peers in the entire sample 
of children examined in 1946-47 and 1953 (18). 
Between 1940-47 and 1953 both samples dis- 
played substantial decreases in the number of 
def (decayed, indicated for extraction, or 
tilled) deciduous teeth and in the number of 
DilF (decayed, missing, or filled) permanent 
teeth. Both samples yielded essentially the 
same results. 

Support for Clinical Findings 

Supplementation of the dental examinations 
with bite- wing X-rays did not change the basic 
observation that decreases in dental caries oc- 
curred among the Grand Rapids children be- 
tween 1946-17 and 1953. The mean numbers 
of carious teeth were smaller in 1953 than in 
1947 whether estimated by direct observation 
alone or by direct observation plus X-ray exam- 
ination (table 1 and lig. 1). The same was 


Table 5. Caries of approximal surfaces, by depthof lesion as determined by X-rays, Grand Rapids, 

Mich., 1946-47 and 1953 




Number 
of ap- 

Number of carious surfaces 

Number 

Number of carious surfaces 
per 100 surfaces present 

Year(s) 


proximal 

surfaces 

present 

Total 

Caries oi 
dentin 

' Caries of 
enamel 
only 

of caries- 
free 

surfaces 

Caries o 
dentin 

f Caries o 
enamel 
only 

f Caries 
free 





Deciduous molars (ages 5-7) 




-J 

! 1,018 

750 

G22 

134 

S92 

37. 7 

S. 1 

54. 1 
67.8 


2,100 

705 

503 

202 

1, 4 So , 

23.0 

9. 2 


1 



1 



.. 



First permanent molars (ages 8-10) 



712 

11 

03 


5S1 

8. 8 ; 
-2. S 

1 

1 9.6 

81. 6 


I, 344 

SI 

38 


1, 173 

! *”1 




Premolars (ages 12-14) 



1,700 

382 

144 

238 j 

1,318 

S. 5 

14. 0 

l‘> *>. 

77.5 
84. 3 

1U1VI 

1, 002 

200 

50 

207 

1, 420 

« 5 . O 1 


_____ — _ — - 


t 

First permanent molars (ages 12-14) 




696 

355 

240 

115 

341 

568 

34. 5 
17. 4 

16. 5 
14. S 

49. 0 
67. S 



__ 

S38 





1 
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true for carious a p proximal surfaces (table 2 
and fig. 2). Inasmuch as the changes in caries 
experience for children in this study ns deter- 
mined by direct observation alone were essen- 
tially the same as those for all the children 
in their age groups, it is likely that the rest of 
the first-, fourth-, and eighth-grade children 
would provide similar X-ray iindings. 

The reduction in caries between 19 id-47 and 
1953 was statistically significant, as can he seen 
by an inspection of the standard error terms 
(Inst column in tables 1 and 2) . The reduction 
cannot be explained by differences in the age or 
sex distribution (table 3) or by variations in 
the number of teeth at risk (table 4) since these 


were all essentially the same for the two peri- 
ods. Tho between-method variation in the 
magnitude of the differences between the 1046- 
47 and 1953 caries rates might be attributed to 

chance. 

The findings suggest, both numerically and 
proportionally, that there was little variation 
in the effectiveness of the clinical examinations 
between 1946-47 and 1953. The maximum 
X-ra> increments for T2- to 14-year-old chil- 
dren were 3.60 DMF teeth per child in 1946-47 - 
and 3.29 in 1953, If the mean number of teeth 
m eruption (table 4) is used as the denominator, 
X-ra\s revealed the first evidence of caries for 
13 percent of the teeth in eruption in 1946-47 


Table 6. Approximal surfaces with dentinal caries, by individual and by combined roenfgeno- 
graphic readings. Grand Rapids, Mich., 1946—47 and 1953 



. [916-17 

1953 

Change in 
caries 

experience: 1 
Surfaces pec 
100 surfaces 
present 

Criteria for acceptance of lesions 

1 

Xumlier of 
carious 
j surfaces 

1 Number of 
carious sur- 
faces per 1 00 
surfaces 
present 

Number of 
carious 
surfaces 

Number of 
carious sur- 
faces per 100 
surfaces 
present 



Deciduous molars 1 

[ages 5-7) 


Either readme. 

022 

37. 7 

503 

23.0 

-11.7 

Reading 1 only 

595 

36. 1 

179 

21.8 

- 14. 3 

Reading 2 only. _ 

000 

36. 4 

479 

21. 9 

- 11. 5 

Roth readmes" 

573 

31. 8 

152 

20. 6 

- 14. 2 

1 

1 First permanent molars (ages S-iO) 

Either readme. 

03 

8. S 

i 

38 

2. 8 

-6. 0 

Reading 1 only 

56 

7. 9 

31 

2. 5 

— 5. *1 

Reading 2 only .. 

01 

8-6 

32 

2. 4 

-0. 2 

Roth readmes 

51 

1 

7. 6 

28 

2. 1 

— 5. 5 


. 

Premolars (ages 12-1*1) 

i 

Either readme ... 

in 

S. 5 

59 

3. 5 

-5. 0 

Reading 1 onlv .. . . .. 

125 

7. 1 

19 

2. 9 

— 4. 5 

Reading 2 only . 

135 

7. 9 

53 

3. 1 

' -3.8 

Rotli readines . 

no 

0. 8 

13 

2. 5 

-4.3 



First permanent molars 

(ages 12-14) 


Either reading 

210 

31. 5 

116 

17.4 

— 17. 1 

Reading l only 

227 

32. 6 

136 

10. 2 

— 10. 4 

Reading 2 only.. 

226 

32. 5 

137 

1G. 4 

-10. 1 

Roth readings _ 

213 

30. 0 

127 

15.2 

- 15. 4 


1 Minus indicates a decrease in 1953. 
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Table 4. Mean number of teeth per child sub- 
ject to the risk of caries, Grand Rapids, Mich,, 
1946-47 and 1953 


Type of teeth and age group 

1915-17 

1953 

Deciduous molars: 5-7 

Permanent teeth: 

8-10 . 

| 7. G3 

i 14. 03 

25. SO 
7.50 

7. 77 

i 13. 75 

| 20. 55 

7. 48 

12-14 

Premoiars: 12-14. 

others were examined. Of those who received 


X-ray examination in addition to the regular 
examination, 730 (312 in 19-10 and 19-17, and 
•121 in 15)153) met the residence requirements. 
As there was no essential diU'evenco in the car- 
ies experience of the 107 radiographed in 15)10 
and the 145 in 1917, the data for these 2 years 
were combined. 

The representativeness of the X-ray sample 
was determined by comparing the caries experi- 
ence of the children in this sample, as deter- 


mined by direct observation of the teeth, wit] 
that of their age peers in the entire sampli 
of children examined in 1940-17 and 1953 (18) 
Between 1940-47 and 1953 both samples dis- 
played substantial decreases in the number of 
dei (decayed, indicated for extraction, or 
tilled) deciduous teeth and in the number of 
DMF (decayed, missing, or filled) permanent 
teeth. Both samples yielded essentially the 
same results. 

Support for Clinical Findings 

Supplementation of the dental examinations 
with bite-wing X-rays did not change the basic 
observation that decreases in dental caries oc- 
curred among the Grand Rapids children be- 
tween 194G-17 and 1953. The mean numbers 
of carious teeth were smaller in 1953 than in 
1947 whether estimated by direct observation 
alone or by direct observation plus X-ray exam- 
ination (table 1 and Kg. 1). The same was 


Table 5. Caries of approximal surfaces, by depihof lesion as determined by X-rays, Grand Rapids, 

Mich., 1946-47 and 1953 


Vcarfs) 

Number 
of ap- 
proximal 
surfaces 
present 

Number of carious surfaces 

Number 
of caries- 
free 

surfaces 

Number of carious surfaces 
per 100 surfaces present 

Total 

Caries ot 
dentin 

' Caries of 
enamel 
only 

Caries o 
dentin 

f Caries o 
enamel 
only 

f Caries 
free 

I 



Deciduous molars (ages 5-7) 

1,048 
2, 190 

755 

705 

622 ! 134 
503 j 202 

892 
1, 485 

37.7 
23. 0 

a i 

9.2 

54. 1 
67. 8 

j 

j 

First permanent molars (ages 8-10) 

712 

1, 344 

131 

171 

53 

3S 

1 ) 

OS 

133 

5S1 I 
1, 173 

8. 8 1 
-2.8 j 

9. 6 ! 
| 9.9 

81. 0 
87. 3 



Premolars (ages 12-14) 

1, 700 
1,592 

382 

200 

144 

59 

238 j 

1,318 

S. 5 

3. 5 

14. 0 
12 2 

77.5 
S4. 3 


[ i, | 


First permanent molars (ages 12-14) 

606 

838 

355 

270 

240 

140 

115 

124 

341 

56S 

34.5 

17.4 

10. 5 

14. 8 | 

49. 0 

07. 8 
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true for carious approxinml surfaces (table 2 
anti tig. 2) . Inasmuch as the changes in caries 
experience for children in this study as deter- 
mined by direct observation alone were essen- 
tially the same as those for all the children 
in their age groups, it is likely that the rest of 
the first-, fourth-, and eighth-grade children 
would provide similar X-ray findings. 

The reduction in caries between 1946-47 and 
1053 was statistically significant, as can be seen 
by ail inspection of the standard error terms 
(last column in tables 1 and 2) . The reduction 
cannot be explained by differences in the age or 
sex distribution (table 3) or by variations in 
the number of teeth at risk (table 4) since these 


were all essentially the same for the two peri- 
ods. The between-mothod variation in the 
magnitude of the differences between the 1946- 
47 and 1953 caries rates might be attributed to 
chance. 

The findings suggest, both numerically and 
proportionally, that there was little variation 
in the effectiveness of the clinical examinations 
between 1946—17 and 1953. The maximum 
X-ray increments for 12- to 14-year-old chil- 
dren were 3.60 DMF teeth per child in 1946—47 • 
and 3.2'9 in 1953. If the mean number of teeth 
in eruption (fable 4) is used as the denominator, 
X-rays revealed the first evidence of caries for 
13 percent of the teeth in eruption in 1946-47 


Table 6. Approximat surfaces with dentinal caries, by individual and by combined roentgeno- 
graphic readings. Grand Rapids, Mich., 1946 — 4/ and 1953 


Criteria for acceptance of lesions 

1016—17 

1953 

Change in 
caries 

experience: 1 
Surfaces per 

1 00 surfaces 
present 

X umber of 
carious 
surfaces 

Number of 
carious sur- 
faces per 100 
surfaces 
present 

Number oi 
carious 
surfaces 

Number of 
carious sur- 
faces per 100 
surfaces 
present 

' 

Deciduous molars (ages 5-7) 

Either reading . 

622 

37.7 

503 

23.0 


Reading l only. . 

505 

36. 1 

479 

21. S 


Reading 2 only 

j 600 

36. 4 

479 

21. 9 


noth readmes' 

573 

34. 8 

152 

20. 6 

-14. 2 


First permanent molars (ages 8-10) 

Either reading 

i 63 

8. S 

38 

2.8 

. - 0 . 0 

Reading 1 only 

56 

7. 0 

34 

2. 5 

— 5. 4 

Reading 2 only. 

! 61 

8. 6 

32 

2.4 

-6. 2 

aoth readmes" 

54 j 

7. 6 

2S 

2. 1 

■ — 0. 5 



Premolars (ages 

12-14) 


Either readme . _ 

141 

8. 5 

59 

3.5 


Reading 1 only . 

125 

7.4 

49 

2. 9 

— 4 5 

Reading 2 only 

135 

7.0 

53 

3. 1 

' -3. 8 

^otti readings 

116 

6. 8 

43 

2. 5 

-4.3 


First permanent molars (ages 12-14) 

Either reading 

240 

34. 5 

-’.PI 

mm 


Reading l only.. 

227 

32. 6 




Reading 2 only . 

220 

32. 5 




n °th readings 

213 

30. 6 

Hi 

HE9 



1 Minus indicates a decrease in 1053. 
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ami for 12 pern: nt in 1053. Selection of the 
denominator for these uml other proportions is 
based on Hill’s advice concerning numerators, 
denominators, and proper us© of the risk fac- 
tor (19). 

New Information From X-Rays 

The X-ray data revealed that most oL the de- 
crease in caries of the appioximttl surfaces oc- 
curred among the deeper lesions (those involv- 
ing dentin) and that there was little or no 
change in the number of shallow lesions (those 
limited to the enamel). These findings are. 
shown in table 5, where depth of lesion as de- 


termined by X-ray is related to the number of 
approximal surfaces present. The denomina- 
tors are the numbers of surfaces at risk; they 
are thus corrected for the slight variation in 
the number of teeth in eruption but not for any 
possible variation in time of eruption. Ex- 
tracted teeth were excluded since there was no 
way of determining the caries experience of 
their approximal surfaces. 

The ctilVerenco between the 19-16-47 and 1953 
caries patterns with regard to depth of lesion is 
consistent with the hypothesis that fluoride re- 
tards the development of dental caries. A 
reasonable explanation for the data is that some 
enamel lesions did not progress to dentinal 


Table 7. Approximal surfaces with caries limited to the enamel, by individual and by combined 
roentgenographic readings, Grand Rapids, Mich., 1946-47 and 1953 



10 tO— IT 

1953 

Change in 
caries ex- 
perience; 1 
Surfaces 

1 per 100 
surfaces 
present 

Criteria tor acceptance of lesions 

Number 
; of carious 
i surfaces 

Number of 
carious 
surfaces 
per 100 
surfaces 
present 

i l 

1 Number j 
of carious 
surfaces 

Number of , 
i carious 
surfaces 
per 100 
surfaces 
present- 

1 

Deciduous molars (ages 5-7) 


I 


Either reading - 

i 

1 J31 

no 

a i 

T. 0 

202 

IS1 

a 2 
s. 3 

■ES 

Reading 2 only - 

j 125 

; ioo 


200 

178 

9. 1 
S. 1 









First permanent molars (ages 8-10) 


; OS 

9. 0 

133 

a o 

+0. 3 

0 

0 


j 00 

9. 3 

125 

9.3 


03 

S. S 

118 

& 8 

Both readings 

! 61 

i ! 

S. 0 

no 

a 2 

— . -i 

: 

t 

! 

! 

Premolars (ages 

12-14) 


! 

23S 

; 14. 0 

207 i 

12. 2 

-18 
_ 9 7 

jilt tier itMumb " < 

231 

13. 0 

18-1 

10. 9 

— ' 4 

Keaaing t uniy--- - 

201 

12. 0 

196 

173 

11. 6 

-J. 4 

Heatung * j ' i 

Both readings — - ( 

198 

11. 0 

10. 2 


First permanent molars (ages 12-1*1) 

Either reading 

115 

115 

101 

101 

' 

10. 5 
10. 5 
14. 5 

m 

m 

m 

u. s 

13. 6 
U. 1 1 
12. 9 

-1.7 
-2.9 
-.4 
-1. 6 

Reading 2 only 

Both readings 

14. 5 

10S 


i Minus indicates a decrease 


iu 1953; plus, au increase. 


5 
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lesions and that many enamel lesions did not 
occur or at least did not develop to a size detect- 
able by practical methods. (Some enamel le- 
sions might have been replaced try microscopic 
lesions of the type described by Bucket { 20 ) ; 
this study did not investigate these lesions). 
The nonappearance of the shallow lesions is ul-o 
consistent with the hypothesis that lluorule ac 
tuallv prevents the inception of caries. Tin* 
alternative hypothesis that fluoride seleetheh 
prevents caries of the dentin is not supported by 
these data, as this hypothesis would require de- 
creases in dentinal caries to be balanced by in- 
creases in enamel caries. 

Effect on DMF Studies 

Bite-wing roentgenography produced less 
change in estimates of caries experience of teeth 
(DMF or def) than that of approximal sur- 
faces (DP or df). This can be seen by com- 
paring parallel radiographic increments of 
these scores in figures 1 and 2. The lower sensi- 
tivity of DMF estimates is related to the high 
susceptibility of children’s teeth to occlusal 
caries (01), the relative ease of detecting oc- 
clusal lesions by direct observation (0), and the 
fact that a tooth is counted oidy once in arriving 
at a DMF score. Only radiographic evidence 
of caries in a tooth deemed to be free of caries 
on direct observation would add to a DMF 
score. 

The methods selected for combining the di- 
rect observation and roentgenographic data did, 
in fact, present the direct observation findings 
adversely, as can be seen in figures 1 and 2. As 
shown in tables 6 and T, different methods of 
using the two independent X-ray readings 
would have led to the same conclusions: that 
there was a substantial decrease in dental caries 
experience and that this decrease occurred pri- 
marily among the deeper lesions. The essential 
conclusion— that there was a substantial de- 
crease in dental caries experience — was reached 
without the X-rays. 

Summary 

Bite-wing roentgenography was used to sup- 
plement the regular dental examinations of 736 
continuous resident children of Grand Bapids, 


Mich., in 19-16-17 and 1953. Findings from di- 
rect observation indicated that the children in 
the X-ray sample were representative of their 
age peers in the entire sample of children ex- 
amined in those years. 

The roentgenograms were read for radio- 
lucencies of dentin and for discontinuities of 
the enamel surface. For the primary purpose 
of testing the effect of. X-ray findings on con- 
clusions reached by direct observation alone, 
the X-rays were read twice and any surface 
scored as carious at either reading was added 
to the directly observed estimate of caries. 

There were wide but consistent variations in 
twtal caries experience according to the three 
method- of estimation, but all estimates demon- 
strated a significant decrease in total caries ex- 
perience between 1916—17 and 1953. The de- 
crease in caries appeared to be greater for 
deeper lesions than for shallow lesions. This 
was demonstrated by analysis of roentgeno- 
graphic data without reference to the regular 
dental examinations and was independent of 
the method used to combine the two X-ray read- 
ings. The decrease in the deeper lesions with- 
out a balancing increase in the shallow lesions 
suggests that fluoride retards the development 
of caries and that it also prevents the inception 
of caries. 

From this study, we draw the following con- 
clusions : 

1. Roentgenographic findings support the 
clinical finding that fluoridation of a municipal 
water supply is an effective caries control 
measure. 

2. Estimates of dental caries experience ex- 
pressed as the number of decayed, missing, or 
filled teeth are less sensitive to modification by 
roentgenographic findings than are estimates of 
caries expressed as the number of decayed or 
filled approximal surfaces. 
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In the light of the needs for health services in the border 
region of the southwest, organized health officials there 
have recommended that official agencies underwrite a 
, survey and evaluation of conditions as a guide to future 

action. At the same time, they have undertaken in an 
exemplary maimer to help each other in dealing with 
responsibilities which respect no jurisdictional barriers. 
The following information, based on papers presented 
at the 14th annual meeting of the United States-Mexico 
Border Public Health Association, indicates both the 
• challenges and achievements in this territory. The meet- 

ing was held April 13-16, 1956, jointly in California 
and Baja California in the border cities of Calexico and 
Mexicali. 
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MUTUAL AID 


T ile international boundary 

urea between tire United States and Mex- 
ico is unique, for here we have two cultures, 
representing striking contrasts in language, 
socioeconomic conditions, and technological de- 
velopment, confronting one another across a 
practically unguarded and, for tiie most part, 
sparsely settled border more than 2,000 miles 
in extent. 

In order to foster understanding of public 
health needs and through mutual assistance to 
promote public and personal health along the 
United fjtates-Me.xico border, the United 
States-Mexico Border Public Health Associa- 
tion was organized in 10 12 with the encourage- 
ment and assistance of the Pan American Sani- 
tary Bureau. This otlicial international health 
organization lias continuously furnished our 
association with an executive secretary, who is 
also chief of the El Paso (Tex.) held office of 
the bureau. 

During the past year two major accomplish- 
ments of the association were the bi-Stute meet- 
ing of California and Baja California, Mexico, 
and the Special Study Committee Conference 
recommendations on a proposed border evalua- 
tion study of health conditions and resources. 

At the bi-Stute meeting of California and 
Baja California, more than 100 persons- from 
local, State, and Federal health agencies, as 
well as social welfare and voluntary health 
agencies, participated in the deliberations. 

This was the first bi-State meeting sponsored 
by our association. 

The need for potable and adequate water sup- 
plies. safe sewage disposal, careful control and 
management of food supplies, safety factors m 
housing and employment, and in air pollution 
received special attention. 

The lack of adequate sanitary facilities for 


From the address of George W. Marx, C.E., M.P.H 
nr esident of the association and director and chief 
engineer, bureau of sanitation, and sanitary eng, 
, ieef ing, Arizona State Department of Health. 


field workers in agriculture and the great need 
for careful study of working and living condi- 
tions of the migrant agricultural laborer and 
his family were emphasized. 

The language barrier was mentioned as one of 
the problems of the maternal and child health 
program. It was suggested that incentive pay 
for bilingual health workers might help solve 
this difficulty. 

-bn intensive program of investigation, edu- 
cation, and publicity was advocated in tubercu- 
losis and venereal disease control. 

The special stud}' committee recommenda- 
tions on a proposed border evaluation study of 
health conditions and resources were developed 
after much correspondence. 

These recommendations have been submitted 
to the respective Federal departments of health 
and tiie Pan American Sanitary Bureau. 

Other activities of interest to and stimulated 
by the association, either directly or indirectly, 
included the following : 

Interchange of ideas and opinions regarding 
a border field training program and the possi- 
ble establishment of a permanent field training 
center. 

Tijuana, Baja California, and San Diego, 
Calif., both contributed to the cost of chlorina- 
tion of the sewage ellluent emptying into the 
Tijuana River as negotiations and discussions 
continue for a permanent solution of this pol- 
lution problem. 

-Meetings between Mexicali and Imperial 
County health officials were held with dis- 
cussions referring to diarrhea, venereal disease, 
and tiie education and training of personnel. 

Along the Araona-Sonora border, in the 
area of Nogales, Naco, Agua Prieta, Bisbee, 
and Douglas, working relationships were estab- 
lished between the local health officials to con- 
trol venereal disease. 

El Paso, Tex., and Juarez, Chihuahua, joined 
in a mosquito survey in the two municipalities. 

Personnel from Laredo, Tex., collaborated 
with the health officials of Nuevo Laredo, Ta- 
maulipas, in carrying out a sanitation survey 
of that neighboring city. 


123U 


Public Health Reports 


BORDER HEALTH CONDITIONS 


The multiple complexities peculiar to public 
health services in semiarid lands, reviewed in 
the president's address, were dealt with sepa- 
rately by other speakers whose remarks here are 
grouped roughly in categories concerned espe- 
cially with sewage disposal ; the zoonoses ; gen- 
eral sanitation, with special reference to tne 
needs of migrant labor; health education; re- 
habilitation; and communicable diseases, in 
that order. 

Sewage disposal presents unusual complexi- 
ties in the southwest border region. Water for 
carriage and dilution usually is limited by an 
arid climate. Water used for sewage is used 
also in many places for irrigation. The irri- 
gation ditches in dry seasons and the fields 
themselves, when they are occupied by armies 
of field hands, are fecal depositories. Contami- 
nation of the fields poses a possible threat to the 


consumer of raw vegetables harvested theie 
and increases the incidence of beef tapeworm, 
an expense to the cattle grower and a hazard to 
the health of consumers of raw or slightly 
cooked, uninspected beef. 

Contamination. by body wastes is a factor 
that enters also into the comments on the man- 
agement of housing, both for permanent and 
transient residents ; education to reduce infant 
mortality ; and certain communicable diseases. 
Another pervasive theme in these comments, 
most evident with respect to health education 
and community organization, is the way dif- 
ference in language and tradition affects health 
practices and attitudes. The last papers sum- 
marized below deal with microbial infections, 
which in many parts of the United States have 
ceased to be of major concern but which still 
persist as threats to the people of the border. 


Irrigation With Sewage 
Impractical for Safety 

Tim question o£ tlie use of sewage 
for irrigation was analyzed thor- 
oughly by G. It. Herzik, Jr., chief 
engineer of the Texas State Health 
Department, represented by Frank 
J. Von Zuben, chief of general sani- 
tation. Referring to the Willem Ru- 
dolfs (Rutgers) study, commis- 
sioned by the United States Army 
Quartermaster, be acknowledged 
that under careful control lands irri- 
gated with sewage can produce vege- 
tables acceptable for human con- 
sumption, but he held that such 
controls pose operating obstacles 
that “in practice are virtually insur- 
mountable.” 

Beyond all controls on the farm, 
the Rutgers study concluded that 
the only reliably effective method 
for decontamination, with respect to 
bacterial as well as helminthic or- 
"auisms, is . . . pasteurization at 
GG ° D. Not only are all the unde- 
sirable organisms killed, but the 
duality of the vegetable is not in- 


jured,” he saul. Rut this precaution, 
too, seemed impractical for the 
homemaker. In June 1052, the Texas 
Board of Health prohibited sewage 
tor irrigating food crops which 
might he consumed in the raw state. 

Herzik spoke in favor of using 
treated sewage on fields used foi an- 
imal feed or pasture or in connection 
with soil conservation work provided 
stream pollution is avoided. He does 
not believe wet or air-dried sewage 
sludge should he used to fertilize 
crops intended for human consump- 
tion. 


Clean Water 
In Mexico 

Against this background, P. J. 
Caballero, sanitary engineer. Office 
of Hydraulic Resources, Mexico, 
reviewed sewage disposal facilities 
in the Mexican watershed of the Rio 
Grande. Two international plants 
are in operation, and others are in 
construction. Most of the Mexican 
cities have sewers. No plants in the 


watershed have treatment facilities, 
but their sewage is impounded be- 
fore it reaches the Rio Grande. 
Lands irrigated with sewage are for 
the most part used to grow cotton, 
he said. 

The most acute condition is cre- 
ated outside the Rio Grande Valley 
at Tijuana, Baja California.' The 
Tijuana River carries sewage from 
that city through United States ter- 
ritory and contaminates California 
beaches. 

At Mexicali, Baja California, and 
Calexico, Calif., treatment facilities 
in construction include 02 acres of 
oxidation lagoons with the possibil- 
ity that the effluent may he used for 
irrigation or for washing salted laud. 

Tapeworm Hazard 
In Dry Lands 

The animal stake in sewage dis- 
posal was described by Donald 
Miller, D.V.M., veterinarian in 
charge, Animal Disease Eradication 
and Animal Inspection and Quaran- 
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T HE INTERNATIONAL BOUNDARY 
area between the United States and Mex- 
ico is unique, for here we have two cultures, 
representing striking contrasts in language, 
socioeconomic conditions, and technological de- 
velopment, confronting one another across a 
practically unguarded and, for the most part, 
sparsely settled border more than 2,000 miles 
in extent. 

In order to foster understanding of public 
health needs and through mutual assistance to 
promote public and personal health along the 
United States-Mexico border, the United 
States-Mexico Border Public Health Associa- 
tion was organized in 1012 with the encourage- 
ment and assistance of the Pan American Sani- 
tary Bureau, This oiHcinl international health 
organization has continuously furnished our 
association with an executive secretary, who is 
also chief of the El Paso (Tex.) Held office of 
the bureau. 

During the past rear two major accomplish- 
ments of the association were the bi-State meet- 
ing of California and Baja California, Mexico, 
and the Special Study Committee Conference 
recommendations on a proposed border evalua- 
tion study of health conditions and resources. 

At the bi-State meeting of California and 
Baja California, more than 100 persons from 
local, State, and Federal health agencies, as 
well as social welfare and voluntary health 
agencies, participated in the deliberations. 

This was the first bi-State meeting sponsored 


by om; association. 

' The need for potable and adequate water sup- 
plies, safe sewage disposal, careful control and 
management of food supplies, safety factois in 
housing and employment, and in an- pollution 


received special attention. 

The lack of adequate sanitary facilities for 
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field workers in agriculture and the great need 
for careful study of working aud living condi- 
tions of the migrant agricultural laborer and 
his family were emphasized. 

The language barrier was mentioned as one of 
the problems of the maternal and child health 
program. It was suggested that incentive pay 
for bilingual health workers might help solve 
this difliculty'. 

An intensive program of investigation, edu- 
cation, and publicity was advocated in tubercu- 
losis and venereal disease control. 

The special study committee recommenda- 
tions on a proposed border evaluation study of 
health conditions and resources were developed 
after much correspondence. 

These recommendations have been submitted 
to the respective Federal departments of health 
and the Pan American Sanitary Bureau. 

Other activities of interest to and stimulated 
by the association, either directly or indirectly, 
included the following: 

Interchange of ideas and opinions regarding 
a border field training program and the possi- 
ble establishment of a permanent field training 
center. 

Tijuana, Baja California, and San Diego, 
Calif., both contributed to the cost of chlorina- 
tion of the sewage diluent emptying into the 
Tijuana River as negotiations and discussions 
continue for a permanent solution of this pol- 
lution problem. 

Meetings between Mexicali and Imperial 
County health officials were held with dis- 
cussions referring to diarrhea, venereal disease, 
and the education and training of personnel. 

Along the Arizona-Sonora border, in the 
area of Nogales, Naco, Agua Prieto, Bisbee, 
and Douglas, working relationsliips were estab- 
lished between the local health officials to con- 
trol venereal disease. 

El Paso. Tex., and Juarez, Chihuahua, joined 
in a mosquito survey in the two municipalities. 

Personnel from Laredo, Tex., collaborated 
with the health officials of Nuevo Laredo, Ta- 
maulipas, in carrying out a sanitation survey 
of that neighboring city. 
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Monterey Comity Health Depart- 
ment. 

Many harvest workers, formerly 
stationed ut shells where they culled, 
lacked, and Iceil vegetables 'trucked 
ill hulk from the tlelds, now do their 
work with the use of cardboard con- 
tainers and vacuum cooling at the 
picking site, 'fills increase In the 
numbers of Hold workers lias multi- 
plied the need for toilets and lava- 
tories, drinking water, and protec- 
tion from excessive dust in the har- 
vesting of fruit and vegetable crops. 

After a survey of the needs, county 
health officials, under instructions 
from the State, proceeded to develop 
a pilot program of corrective meas- 
ures, with the full cooperation of the 
Growcrs-Shippers Vegetable Asso- 
ciation. i’he device most favored, 
after consideration of alternatives, 
was a mobile chemical toilet, with 
running water, a wash basin, paper 
towels, and soap, provided by the 
shipper for each harvesting crew'. 
The units are housed in light steel, 
with an open metal floor, mounted on 
wheels for towing. A 30-gallon tank 
of water is fabricated into the top or 
back of the unit to supply the hand- 
washing basin. Drinking water 
will be supplied with paper cups or 
with portable fountains. The units 
will he inspected regularly. The 
next step is to appraise their value 
in use. 

Border Population 
Moves and Grows 

A general appraisal of sanitation 
needs in Mexico’s border territory, 
ky Joaquin Segura, sanitary engi- 
neer, Mexican Public Health Serv- 
ice, emphasized population growth, 
with a movement to urban centers, 
la recent years, several border cities 
have grown from a few hundred souls 
to tens of thousands. Progress in 
sanitation has been accompanied by 
a rapid decline in infant mortality in 
the border cities: from 266.4 per 
1 ’ 000 '» 1001 to 03.3 in 1050, with 
still some distance to go. 

ihe health needs of the transient 
agricultural worker, or those who 
move to settle in rural areas north 
of the border, are complicated by a 


strange environment, language dif- 
ficulties, temporary housing, fre- 
quent change of locale, and by 
weather, altitude, and temperature 
conditions unfamiliar to the migrant. 
Snell families also nmy ho suscepti- 
ble to pathogens which they encoun- 
ter for the first time in a new 
environment. 

Slum Clearance Project 
In Mexicali Area 

A speciiic example of the man- 
agement or a Mum area in Mexicali, 
I’.aja California, was described by 
Enrique Ramirez del Toro, engineer 
in the Coordinated Health services 
in the State of Baja California. As 
Mexicali achieved new growth, more 
than 10,000 people lived in the “New 
ltiver” neighborhood, below sea 
level, subject to periodic floods, both 
from rains and sewers. 

A flood in January 10o5 brought 
the threat of an epidemic, which 
was met by the decision to evacuate 
the area. Families were quartered 
in private buildings and in schools, 
with food, clothing, and medicines 
provided by the government 

Health oflicials directed installa- 
tion of cesspools, removal of domes- 
tic animals, installation of portable 
baths, immunization, and spraying 
of occupied buildings. 

To provide permanent quarters for 
the families, the government 
awarded to each of 2,769 housewives 
a lot of 150 square meters in a neigh- 
borhood with a central park, planted 
with grass and flowers. Safety 
lanes are provided for pedestrians, 
and three zones are reserved for 
schools. The government also 
erected sample houses to stimulate 
private capital to invest in low-cost 
expandable homes, with hygienic 
facilities. 

The former slum is now the site 
of the city’s main sewer, known as 
the “Great Collector.” 

Cross-Border Projects 
Coast to Coast 

Such joint concerns as the health 
of migrant families are the basis of 
cross-border health projects re- 


viewed by Dr. David M. Cowgill, di- 
rector of the Cameron and Hidalgo 
County Health Units, San Benito, 
Tex. These enterprises are in prog- 
ress all along the border from the 
coast of California to the mouth 
of the Rio Grande. Specifically de- 
scribed were those of San 'Diego- 
Tijuana, Imperial Couuty-Mexieali ; 
El Paso-Juarez ; Eagle Pass-Pied ras 
Negras ; Lavedo-Nueva Laredo ; and 
Cameron County-Matamoros area. 
Conspicuous among the joint proj- 
ects were programs of sanitation, 
health education, - vector control, 
water pollution control, prevention 
of venereal disease, and tuberculosis 
surveillance and treatment. 

Farm Placement 
Prevents Infection 

Health conditions of Mexican mi- 
grant workers were discussed in a 
review of the medical aspects of the 
farm placement program in charge 
of Dr. Harold D. Lyman, medical 
director, Public Health Service, El 
Paso, Tex. 

There are four migratory stations 
south of the border. Migrants are 
examined at these stations by Mexi- 
can physicians and are vaccinated 
against smallpox by Mexican nurses. 
The examination selects those who 
are fit for hard labor and free from 
contagious or mental disease. Trans- 
portation is supplied to the five re- 
ception centers on the border, 
namely, El Centro, Calif. ; Nogales, 
Ariz. ; and El Paso, Eagle Pass, and 
Hidalgo, Tex. 

The reception centers apply dis- 
infestation, screen and treat venereal 
disease, and take a 70-nun. chest 
X-ray of each migrant. Medical 
care, including hospitalization if nec- 
essary, is also provided. Since in- 
ception of the program in 1951, 
authorized by Public Law 7S, 82d 
Cong., the total number processed 
lias increased from 124,000 to more 
than 400,000 a year. A peak of 
300,000 Mexican farm workers is 
anticipated for 1056. 

About 3 percent of the applicants 
were rejected in 1035 at migratory 
stations and half as many more at 
the reception centers. The X-ray 
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tine l’,ranelie.s, Agricultural Research 
Service, United States Department 
of Agriculture. Changes iit farm- 
ing and irrigation practice, lie 
said, have multiplied the possibilities 
of exposure of livestock to the larval 
Covin (Cyxtiecrciis {ton's ) of the beef 
tapeworm ( Taenia sut/inutu). To 
determine the prevalence of the 
parasite in humans, especially ranch 
and farm laborers, he recommended 
laboratory examination of stool 
specimens, as clinical symptoms of 
tapeworm often arc vague. Ho 
specified microscopic examination of 
three daily stool specimens, run 
through a sieve and centrifuged .or 
Heated with a concentrated salt 
solution. 

Exposure of the American public 
may he judged by the following 
facts: About lie percent of the beef 
consumed in the United States is 
examined by inspectors of the fed- 
ora 1 Meat Inspection Service. The 
records Indicate that, in 1012, of the 
cattle inspected 0.1-1 percent were 
Infested with V. bocis. In 1930, the 
percentage was up to 0.07. In 10-115, 
it was <1.0. From IS), 51 through 1055, 
the nationwide occurrence of C. 
bot h, as indicated by the number of 
carcasses ordered to lie retained for 
treatment by freezing, was at a rate 
that declined from 0.1-12 to 0.073. In 
Arizona, the rate has declined from 
•1.5 in 3015 to about 0.5 in recent 


years. 

.Such percentages are little conso- 
lation to the cattle owner who may 
encounter an outbreak In a cattle 
feed lot. Such an outbreak may re- 


sult from careless disposal of the 
feces of a single carrier. And if the 
cattle do not undergo inspection at 
time of slaughter, the hazard may 
be transmitted to enters of raw or 
lightly cooked meat. 

In 1055, inspectors at a slaughter- 
house found more than two-fifths- of 


ingle herd of 1,080 cattle, pas- 
si and pen fed in Arizona, were 
sled, 16 so heavily that they had 
be condemned. The other di- 
ed cattle were held for freezing, 
t substantial loss to the rancher. 
’. bovix in beef cattle has been 
minted with fecal Helds used stib- 
ucntly for pasture; with Irriga- 
, of pastures by primary sewage 
lent; with ground feed from 


freight ears contaminated by tran- 
sient laborers; and with direct con- 
tamination of irrigation ditches by 
ranch workers. 

South African studies indicate 
that pastures may remain infective 
for as long as 2 years after deposi- 
tion of C. bovix. Other studies, how- 
ever, have found Infections without 
indication of a probable source. 

Hoseareli In the Held now seeks to 
determine accurately the age of C. 
bovix cysts found in bovine muscle; 
how soon such cysts may be found 
after ingestion of viable eggs; at 
what age such cysts are infectious; 
and, if possible, methods to improve 
control of the parasite. 

A critical but relatively simple 
step in such control, Miller con- 
cluded, is tlie diagnosis and treat- 
ment of human carriers of T. 
.vit/inata by physicians and public 
health agencies, especially in the 
neighborhood of pastures or feed 
lots. Another basic step is compre- 
hensive Inspection of meat slaugh- 
tered for market. In addition to 
providing privies, latrines, or other 
suitable facilities for hired hands. 
Miller emphasized, cattlemen should 
refrain from employing raw sewage 
for irrigation of pastures and should 
support programs to develop sani- 
tary habits by education. 

Brucellosis Control 
Gains With Vaccine 

Veterinary services to public 
health in southern California were 
outlined by J. E. Stuart, chief, divi- 
sion of animal husbandry, California 
Slate Department of Agriculture. 

Since 1930, all counties iu the 
State have been classified as having 
less than 0.5 percent tuberculosis. 
Total herds which number more than 
50,000, with a total of more than 
3,500.000 head, have been tested. Ac- 
tual tests show that reactors in re- 
cent years have amounted to less 
than 0.2 percent. About 050,000 cat- 
tle in 17,000 herds are tested an- 
nually by veterinarians employed in 
tlie agriculture departments of 
California and the Federal Govern- 
ment. 

California’s program for brucel- 


losis control consists of requiring 
vaccination- of female dairy calves. 
Vaccination of other calves is offered 
hut not’ required. Since this pro- 
gram began, in 3018, more than 
2,100,000 calves have been vacci- 
nated, one-tldrd on a voluntary 
basis. The aim is eventually to have 
herds consist wholly of vaccinated 
animats. About 0 of every 10 head 
in the State now have been vacei- 
' anted. 

Infection iu State dairy cattle has 
been reduced iu S years from IS per- 
cent to less than 5 percent. More 
than half of rlie herds are completely 
negative, on the basis ofvu milk ring 
test conducted last year with a 
mobile laboratory. The national goal 
is a rate of infection of less tliau I 
percent, with infection present in 
less than 5 percent of the herds. 

Movement of dairy cattle, except 
for slaughter, is forbidden by the 
State unless tiie cattle test negative 
or have been vaccinated. The State 
furnishes desiccated strain 10 for 
vaccination without cost, mul pays 
accredited veterinarians for doing 
the vaccinating. 

A voluntary brucellosis program 
is applied lo swine. 

Following the 1052 outbreak of 
vesicular exanthema, as a preventive 
measure, a cooking program was in- 
augurated and since November 1955 
all garbage fed to hogs lias been 
cooked. Incidental effects of this 
program, which includes other sani- 
tation measures, has been to reduce 
the hazard of trichinosis, reduce Hy 
breeding, and reduce rat breeding. 
Outbreaks of vesicular exanthema 
have been reduced from 30 in 3953 
to lo in 1955. It is believed the cycle 
of tiiis disease has been broken in 
California. 

Other zoonoses commented upon 
hy Stuart included anthrax, orni- 
thosis, salmonellosis in turkey flocks, 
tapeworm, and rabies. 

Lettuce Pickers Try 
Sanitation on Wheels 

Opportunities for improving san- 
itation among harvest workers were 
described by Edward IV. Munson, 
director of sanitation in California’s 
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spread o£ the epidemic by personal 
contact. Children played freely in 
the garbage storage and overbur- 
dened toilet and shower rooms. 

In the laundry rooms, the rinsing 
of soiled diapers proceeded while 
children were being washed, some- 
times in the same tub. The ‘27 toi- 
lets were used by more than -100 in- 
dividuals of whom more thau 100 
were not yet 10 years old. Many 
trailer residents also used chambers 
and charged their children with the 
duty of disposing of tire contents, 
a duty they performed somewhat 
whimsically. Often the children 
emptied chambers into laundry tubs 
and neglected to Hush them. Chil- 
dren rarely washed their hands after 
emptying the chain hers. 

Those infected by Shigella could 
not be isolated. The abundance of 
flies and tbe lack of screening also 
encouraged propagation of tbe in- 
fection. 

Tbe report concluded that trailer 
court operators should be helped to 
overcome conditions which tend to 
make the villages an incubator of 
infectious, that legislation enacted 
by the State would help to strengthen 
health department authority with 
respect to housing in trailer camps, 
and that all public health services 
should be applied to help residents of 
trailer- villages shoulder their re- 
sponsibilities. 

After the report was written, 
other outbreaks of a similar nature 
were reported in other trailer courts 
within the county jurisdiction. 
These outbreaks also occurred in 
trailer courts having a large number 
of children with consequent over- 
crowding and misuse of the com- 
m unity toilet and laundry facilities. 

Nurse Recommends 
Democratic Tactics 

To illustrate practical techniques 
in an educational campaign for im- 
plementing community health pro- 
grams, Hazel Sliortal, public health 
nursing consultant. Region 9, San 
Francisco, described hypothetical 
situations. 

“Successful and sustained efforts 
to reduce the maternal and infant 


deaths,” she said, “would depend on 
improving the care of mother and 
child through adequate food, educa- 
tion, and medical and nursing care 
during pregnancy and infancy. 

“Let us develop two widely differ- 
ent plans. In the one instance, let 
ns say that it is decided that quick 
action is necessary and therefore a 
team of experts will be sent to the 
community, responsible for the or- 
ganizing, directing, and operating on 
a demonstration basis a program of 
improved care for mothers and chil- 
dren. The team will bring tbe ma- 
terials, supplies, and moneys. Thus 
equipped, changes ean readily he ac- 
complished, and success assured. 
Meetings will be called for the pur- 
pose of informing the people of the 
services that have been brought to 
them. Local people will be expected 
to respond to this generous effort of 
the government, and soon the ex- 
perts will observe gratifying results. 

“In the other instance, represent- 
atives from the Ministry of Health 
sent to the community will seek out 
the leaders in the various local 
groupings. The facts of maternal 
and infant mortality in the commu- 
nity will be discussed. Efforts will 
be made to gain the understanding of 
these leaders in regard to the prob- 
lem, and to give the Ministry repre- 
sentatives something of local atti- 
tudes and behavioral patterns. 
Plans will he developed only after 
the local leaders accept their role in 
arriving at a solution of the prob- 
lem. A service for mothers and ba- 
bies .will be established when the 
community decides that this is desir- 
able. The Ministry will supply 
medical and nursing participation 
in the service upon request of the 
community. Local leaders announce 
the plan. 

"Approval of the project by the lo- 
cal padre is signified by Ills offering 
physical facilities for holding clin- 
ics. Midwives will participate in 
the clinics by offering assistance to 
patients in preparing for tbe physi- 
cal examination. The curamlcro 
will interpret reactions and attitudes 
to the physician, and, in turn, the 
medical recommendations to the pa- 
tients. The physician and nurse will 
spend time with all concerned after 
tbe clinic sessions answering ques- 


tions and increasing their knowledge 
of cultural settings in the commu- 
nity. 

“When the problem of a more ade- 
quate diet is realized, this commu- 
nity itself will make the determina- 
tion that help is needed and ways 
will be explored for effective imple- 
mentation of a farm improvement 
program. When the community sees 
opportunities for initiating health 
practices through the schools and 
perceives the value of the educated 
person as a contributor to improved 
living in the community, adequate 
support of school programs can be 
expected. 

“In both settings the stated objec- 
tive may be reached ; that is, reduc- 
tion of infant and maternal 'deaths. 

“The first situation may even 
eventually be taken over with local 
community sponsorship, hut the 
planning described cannot he said 
to stimulate local interest, and the 
likelihood of the program surviving 
the stay of the team experts is not 
great. In the second instance, in 
which each step in the development 
of the program was a local decision 
and supported by responsible local 
leaders, only technical guidance was 
needed from the Ministry represent- 
atives. Pride in development and 
responsibility for action rested with 
the local groups. Satisfaction in a 
job well done will be sensed by the 
local people as well as the repre- 
sentatives of the Ministry." 

Handicapped Children Need 
Coordinated Services 

In an effort to guide growing 
communities in the development of 
services for children, Dr. Marcia 
Hays, chief of the bureau of crippled 
children’s services in the California 
State Department of Health, re- 
viewed early American practice as 
she outlined requisites for initiating 
coordinated services locally.- She 
told how Americans first attempted 
to aid handicapped children by 
bringing them to medical centers, 
where they received the most expert 
medical attention the department 
could provide. 

“Often because of the chronidty of 
tbe disability or infection, the incon- 
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screening resulted in rejection of 1.1 
percent of tlu> applicants. More than 
half of those are in the minimal stage 
of tuberculosis, a few fat- advanced. 

Reception Centers 
Screen Migrants 

Dr. Victor Ocampo Alonzo of Mex- 
icali, health olllcer for iiaja Cali- 
fornia, reviewed operations of the 
agreement between tile United States 
and Mexico at reeeprion centers. Tie 
pointed out that workers rejected for 
reasons of health put an unantici- 
pated burden on the cities where they 
are sent for repatriation. lie ob- 
served also that the arrival of large 
numbers at the reception centers 
creates health hazards when there is 
a lack of facilities and organization 
to provide for them. 

While he acknowledged that many 
workers rejected at the placement 
centers should have been stopped at 
the Mexican migratory center, lie 
observed also that many migratory 
workers, found tit at the migratory 
center, are likely to suffer en route 
from lack of sanitation or lack of 
rmi'i deration given to the transpor- 
tation of workers by railroad or 
highway. He spoke of movement of 
workers without toilet facilities or 
drinking water. For lack of nourish- 
ment, he said, many arrived in a 
starving condition, easy prey to acute 
communicable disease, exposed to 
sunstroke in summer and to freezing 
in winter. 

Management of migration lws im- 
proved, however, to the extent that 
the number of wetbacks or wire- 
jumpers has declined from ."0.1,000 
in 10,11 to 20,000 in 1003. 

Investigation of Diarrhea 
In a Migrant Labor Camp 

A report of an epidemiological in- 
vestigation of shigellosis in an Ari- 
zona migrant farm labor camp ia 
which Shigella- was recovered from 
files and feces deposited on the 
ground was offered by Paul .L Cole- 
man, M.D., epidemiologist, and Paul 
l* Maier M.P.H., sanitary engineer, 
of the Phoenix (Ariz.) Field Station. 


Communicable Disease Center, Pub- 
lic Health Service. 

During the period November 1.1-30, 
101.1, 13 individuals from 3 house- 
holds in a camp of approximately 100 
Inhabitants were hospitalized. Since 
all 3 families gave histories of illness 
prior to arriving at the camp, oppor- 
tunity for iutrafiunilial spread ex- 
isted. Shigella. was isolated from 8 
of the patients and, during the nor- 
mal population survey of the work- 
ers, from the operator of a chuck 
wagon who served workers In the 
lield. Shigella was isolated from 7 
of 37 fly pools (IS percent) and from 
0 of 3(1 (21 percent) of cultures ob- 
tained from fresh deposits of human 
feces on the ground. 

All organisms typed were Shigella 
/Icjiieri 3, which was the only patho- 
genic organism isolated during the 
investigation. The history of one 
affected family suggests that the 
original infection may have been car- 
ried from Seattle, Wash., to Arizona. 
Environmental conditions in the 
camp were conducive to the high tty 
population, and these vectors prob- 
ably contributed substantially to the 
mild cases and snbcllnicnl Infections 
reported from other inhabitants of 
the camp.' 

Curb Diarrheal Deaths 
In Texas Infants 

In lil-lS, it was noted that six 
counties in Texas contributed less 
than one-lifth of the live births but 
almost half of the deaths from in- 
fant diarrhea. 

Uuby M. I.ee, It.N., M.A., public 
health nursing consultant, Texas 
State Health Department, said 
Texas has reduced infant mortality 
because it expanded educational 
activities of organized health serv- 
ices, Increased sanitation work, and 
established additional well-child 
conferences and nursing services 
with the assistance of many public 
and voluntary agencies. 

Among specific measures em- 
ployed, a public health nurse visited 
each home where a midwife delivery 
was reported on a birth certificate. 
These visits directly increased at- 
tendance at well-child conferences, 
and severe diarrhea incidence in 


infants subsequently declined. The 
counties which formerly contributed 
half of the deaths from infant diar- 
rhea now contribute a fourth. 

Further reduction, Lee reported, 
would depend on early case finding, 
prompt diagnosis, early initiation of 
medical and nursing care, and edu- 
cation. 

(In one of these counties, experi- 
mental Hy control programs con- 
ducted by the Public Health Service 
contributed to reducing the mortal- 
ity from infant diarrhea for the 
period under study.) 

Lee reported that the number of 
pit privies in one city was reduced 
from 2, ."00 to 1.7, by a concerted 
drive, but that a new annex subse- 
quently increased the number to 000. 


Shigella Finds 
ideal Environment 

That Mexican migrants .‘ire not the 
only members of the mobile popula- 
tion in need of protection and health 
education was the implication of a 
report by Don Suggs, public health 
engineer, Los Angeles County Health 
Department, on an epidemic of shigel- 
losis in il trailer village. Among 
residents of this village, at the time 
of a survey, craftsmen were predomi- 
nant, followed by service workers, 
professional and white collar work- 
ers, and the semiskilled. Only three 
were classed as laborers and one 
resident was from the United States 
Army. 

More than a third of the residents 
had been there less than 2 months, 
but nearly a fifth had been in resi- 
dence a year or more, a few for more 
than 3 years. 

Despite intensive efforts of the 
health department, two separate 
Shigella epidemics occurred in the 
trailer village within a period of 5 
months. 

Food and water supplies were free 
from contamination at the point of 
delivery. Running water was sup- 
plied each kitchen sink. Water ilush 
toilets and sewer-connected laundry 
facilities were available in two com- 
munity buildings. Very few of the 
trailers bad individual toilets. 

Nevertheless, tlie premises, heav- 
ily populated with children, fur ored 
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The drive is in charge of tlio Na- 
tional Commission for the Eradica- 
tion of Malaria, presided over by the 
Secretary of Health and 'Welfare. 
Technical assistance is provided by 
the World Health Organization, and 
the United Nations Children’s Fund 
will contribute insecticides and 
equipment. The main iinancial con- 
tribution, 150 million pesos for per- 
sonnel, comes from the Government 
of Mexico. 

Tuberculosis Control 
South of the Border 

Dr. Fidel Perez Sen in described 
services in the tuberculosis clinic of 
Ciudad Juarez, Chihuahua, which 
provides screening, observation of 
doubtful cases, and treatment. The 
major difficulty faced there is con- 
trol of the ambulatory patient. As 
a rule, such patients need to work 
to support their families, under con- 
ditions which prevent them from ob- 


serving prophylactic instructions 
even if they are so inclined. 

Dr. B. Aranda Iteyes described 
services of the phthisiology depart- 
ment of tiro Federal Department of 
Public Work's hospital in Mexi- 
cali Valley, Baja California, 
which, he said, had the highest tu- 
berculosis mortality in the country, 
12.0 deaths per 10,000 inhabitants. 
Screening and hospitalization serv- 
ices are limited by the fact that pa- 
tients cannot afford the expense of 
a trip to the center and by the short- 
age of available beds. 

Where Aegypti Persists, 
Yellowjack Threatens 

Dr. J. Austin Kerr, special expert 
in yellow fever and related virus 
diseases. Pan American Sanitary 
Bureau, Washington, D. C., reviewed 
events stemming from the epidemic 
of yellow fever which began in IMS 
in Central America. Yellow fever 


had been limited to the jungle there, 
because Aedcs aegypti, the urban 
carrier of the virus, bad been elimi- 
nated from the towns. 

However, as the infection moves 
north through the jungle, leaving a 
trail of dead monkeys, it is expected 
to enter the Mexican states of Chi- 
apas, Tabasco, and Veracruz, where 
A. aegypti may pick it up. 

The presence of this mosquito spe- 
cies in large areas of the United 
States and Mexico, he reminded his 
audience, may trigger an explosive 
epidemic of yellow fever. Although 
the last fatality from this disease in 
either country was recorded in 1924, 
Kerr pointed out that, thanks to 
rapid modern transportation, a per- 
son with the disease still in incu- 
bation may arrive in Houston, New 
Orleans, Progreso, or Merida any 
time. If aegypti mosquitoes find the 
patient before the health department 
does, infection, panic, and disorgani- 
zation of the community- may be ex- 
pected, all for the lack of species 
eradication. 


PHS Staff Appointments 


Jack Masur, M.D., became director of the 
Public Health Service Clinical Center, Na- 
tional Institutes of Health, Bethesda, Md., on 
November 1, 1956. At the time of his appoint- 
ment lie was chief of the Bureau of Medical 
Services. 

From 1948 to 1951 Dr. Masur supervised 
the planning and building of the center — the 
largest facility of its kind in the world — which 
officially opened in July 1953. Before joining 
the Public Health Service in 1943, he was 
assistant director of Montefiore Hospital, New 
York City, and executive director of Lebanon 
Hospital, also in New York City. 

John W, Cronin, M.D., is the new chief of 
the Bureau of Medical Services. The bureau 
administers Public Health Service hospitals, 
Programs for Indian health and foreign quar- 
antine, surveys of dental and nursing resources, 
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and grants for construction of hospitals and 
rehabilitation facilities under the Hill-Burton 
Act and amendments. As chief of the Hospital 
and Medical Survey and Construction Pro- 
gram from 1949 until his appointment, Dr. 
Cronin had the responsibility for administra- 
tion of the grants program. 

Vane M. Hoge, M.D., first director of the 
Hospital and Medical Survey and Construction 
Program, will assume administration of the 
Hill-Burton program in addition to his duties 
as associate chief of the Bureau of Medical 
Services. 

Donald W. Patrick, M.D., director of the 
Clinical Center until Dr. Masur’s appointment, 
has been appointed medical officer in charge 
of die Public Health Service hospital at San 
Francisco. 
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voniwice of transporation, and tiio 
lack of services in the home com- 
munity, a child remained in the 
center 1, 2, or 3 years. The family 
reorganized its life without their 
child, and the cliild grew without a 
family. And then abruptly when 
we felt our work was done, the child 
was discharged and returned to what 
had been his home. Gut this was 
not the same child to his family, and 
they were not the same family to the 
eldld, and wlmt we called ‘the ad- 
justment’ was slow, painful, and 
confusing to both the child and the 
family. Sometimes it would not lie 
made, and so, as In more than one 
instance, we found the child inter in 
the .State school for delinquents. So 
our lirst approach, based oa a well 
meaning desire to place line medical 
care above everything else, was 
modified. 

“Sow in the development of serv- 
ices we are guided by a principle 
which lias become as important as 
line medical care: We say that the 
child is lirst a child In bis family 
and he belongs at home. Where It is 
not possible to plan bis care so that 
be may be at home, we bring parents 
and child together as often as pos- 
sible, and we limit the time away 
from home so that separation can- 
not be established . . , 

•‘Children need coordinated serv- 
ices in tile home community, or rea- 
sonably nearby. To initiate them, 
neither definitive specialization nor 
the ultimate iirhuildliigs and eqtiiie 
ment is a necessity. Good core serv- 
ices, built around perhaps a gradu- 
ate physician and a qualllled teacher 
— each witli an understanding of 
parents and children, their needs 
and pattern of growth — should lie 
the tirst step. And once these are 
established, attracting other disci- 
plines and specialized skills to the 
community becomes a matter of 
proper timing.” 

Sociologist Discusses 
Cultural Factors 

Gyle Saunders, associate profes- 
sor of preventive medicine and 
public health at the University of 
Colorado School of Medicine, called 


attention to cultural factors that 
complicate the work of health agen- 
cies in border agricultural areas. 
Differences in social origin and cul- 
tural conditioning between profes- 
sional and technical personnel and 
members of the public they serve 
hamper communication and make 
dililenlt the coining to agreement on 
health goals and the menus for 
reaching them. 

Cooperation across an interna- 
tional border, Saunders suggested, is 
further complicated by differing ad- 
ministrative philosophies, political 
traditions, governmental systems, 
and by a disparity in economic re- 
sources. He urged that public health 
agencies seek the collaboration of 
social scientists on programs where 
cultural or subcultural differences 
may tie hindering factors. 

Penicillin Prevents 
Neisseria gonorrhoeae 

The question of resistance of 
Xetimcrin yoiwn'lwcnn to penicillin 
lias been raised by physicians who 
have found positive smears taken 
from prostitutes who have received 
weekly doses of the antibiotic. 

Dr. Mariano Curiel Alcala, chief 
of the venereal disease control pro- 
gram in Mexicali, Gaja California, 
noted that injection of 300,000 inter- 
national units of aluminum niono- 
s tea rate penicillin assures blood 
levels of the drug effective against 
.V. ynnorrhiivttr for 90 hours. As the 
incubation period is generally 72 
hours, weekly injections of that dose 
are assumed to be effective In pre- 
venting tlie disease. 

Graulio G. Itnmirez of the Insti- 
tute of Hygiene, Mexicali, reported 
use of a medium of ngnr and cactus 
gum to culture 100 samples of cervi- 
cal secretions from prostitutes under 
prophylactic control. Smears were 
taken from the colonies. Each of 
the subjects bad taken 1500,000 inter- 
national units of aluminum mono- 
stearate penicillin weekly for at least 
3 weeks before the test. 

All but one culture were negative. 
The smear taken from the one posi- 
tive culture was negative. He con- 
cluded that jV. gonorrhoeae is not 


resistant to penicillin as applied by 
the department to prostitutes for 
months or even years. 

Poliomyelitis Surveillance 
Pursued in Mexico 

A report of a 1933 outbreak of 
poliomyelitis in Mexicali, Gaja Cali- 
fornia, by Dr. .Tose Reyes Ruiz, epi- 
demiologist, Gaja California State 
Health Department, stated that all 
of 24 cases reported occurred within 
the tirst 3 years of life. 'This evi- 
dence coincided with (hidings of an 
extensive epidemiological survey by 
Dr. Carlos Calderon and others in 
the Federal Department of Health 
in Mexico, who stated that from 
1913 to 1934, 93 percent of the 
poliomyelitis patients identified were 
less than 3 years of age. 

Calderon’s report found a higher 
incidence of paralytic cases in fami- 
lies of very low income than in 
families of acceptable or good 
monthly income, 1.73 against 1.1 per 
3,000 families. Differences in family 
sizes were not reported. The finding, 
contrary to experience in other coun- 
tries, is attributed to crowding, on 
the ground that the infection is as- 
sumed to be a consequence of person- 
to-porson contact. 

Eight-Year Campaign 
To Wipe Out Malaria 

On the premise that limited DDT 
applications may encourage the rise 
of resistant malaria vectors, Mexico 
lias launched a drive which is in- 
tended to eradicate malaria in 8 
years and to maintain a surveillance 
system to prevent reinfection of car- 
riers. 

Dr. Manuel E. Pesqueira, Sub- 
Secretary of Health of Mexico, 
stated that, at present, malaria is 
found in three-fourths of Mexican 
territory, with 10 million inhabi- 
tants. Malaria parasites, third 
cause of death in the nation, pro- 
duce fevers in about 2 million 
patients, with a mortality of more 
than 1 percent. The. disease is most’ 
common in the Tehuantepec Isthmus. 
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Thu drive is In charge oL’ the Na- 
tional Commission for the Eradica- 
tion of Malaria, presided over by the 
Secretary of Health and Welfare. 
Technical assistance is provided by 
the World Health Organization, and 
the United Nations Children’s Fund 
will contribute insecticides and 
equipment. The main financial con- 
tribution, lot) million pesos for per- 
sonnel, comes from the Government 
of Mexico. 

Tuberculosis Control 
South of the Border 

Dr. Fidel Perez Sen in described 
services in the tuberculosis clinic of 
Ciudad Juarez, Chihuahua, which 
tiros ides screening, observation of 
doubtful cases, and treatment. The 
major difficulty faced there is con- 
trol of the ambulatory patient. As 
a rule, such patients need to work 
to support their families, under con- 
ditions which prevent them from ob- 


serving prophylactic instructions 
even if they are so inclined. 

Dr. B, Aranda Reyes described 
services of the phthisiology depart- 
ment of the Federal Department of 
Public Works iiospital in Mexi- 
cali Valley, Baja California, 
which, he said, had the highest tu- 
berculosis mortality in the country, 
12.0 deaths per 10,000 inhabitants. 
Screening and hospitalization serv- 
ices are limited by the fact that pa- 
tients cannot afford the expense of 
a trip to the center and by the short- 
age of available beds. 

Where Aegypti Persists, 
Yellowjack Threatens 

Dr. J. Austin Kerr, special expert 
in yellow fever and related virus 
diseases, Pan American Sanitary 
Bureau, Washington, D. C., reviewed 
events stemming from the epidemic 
of yellow fev er which began in 194S 
in Central America. Yellow fever 


hud been limited to the jungle there, 
because Aedes aeyypti , the urban 
carrier of the virus, had been elimi- 
nated from the towns. 

However, as the infection, moves 
north through the jungle, leaving a 
trail of dead monkeys, it is expected 
to enter the Mexican states of Chi- 
apas, Tabasco, and Veracruz, where 
A. aegypti may pick it up. 

The presence of this mosquito spe- 
cies in large areas of the United 
States and Mexico, he reminded his 
audience, may trigger an explosive 
epidemic of yellow fever. Although 
the last fatality from this disease in 
either country was recorded in 1924, 
Kerr pointed out that, thanks to 
rapid modern transportation, a per- 
son with the disease still in incu- 
bation may arrive in Houston, New 
Orleans, Progreso, or Merida any 
time. If aegypti mosquitoes find the 
patient before the health department 
does, infection, panic, and disorgani- 
zation of the community- may be ex- 
pected, all for the lack of species 
eradication. 
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Jack Masur, M.D., became director of the 
Public Health Service Clinical Center, Na- 
tional Institutes of Health, Bethesda, Md., on 
November 1, 1956. At the time of his appoint- 
ment he was chief of the Bureau of Medical 
Services. ' 

From 1948 to 1951 Dr. Masur supervised 
the planning and building of the center — the 
largest facility of its kind in the world — which 
officially opened in July 1953. Before joining 
the Public Health Service in 1943, he was 
assistant director of Montefiore Hospital, New 
York City, and executive director of Lebanon 
Hospital, also in New York City. 

John W. Cronin, M.D., is the new chief of 
the Bureau of Medical Services. The bureau 
administers Public Health Service hospitals, 
programs for Indian health and foreign quar- 
antine, surveys of dental and nursing resources. 
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Under on site conditions, direct inoculation into cold untempered 

TtoTf C °— ed Sam P le c s °f sea water > followed by incubation 
b to 6 hours later, is a satisfactory technique (or routine bacterial 
anai) scs* 


Evaluating Bacterial Contamination 
in Sea Water Samples 

By GERALD T. ORLOB, M.S. in C.E. 


T l' lb APPARENT that interpretation of 
A the significance of bacterial analyses ob- 
tained during surveys of sewage pollution of 
sea water must be tempered with the realization 
that many factors influence their reliability. 
N'ot the least of the.-e factors is the effect of 
bacterial die-away or regrowth during the pe- 
riod between sample collection and laboratory 
analysis. 

Standard procedures for the bacteriological 
analysis of water samples usually recommend 
that inoculation be carried out as soou after 
collection as practical and that if storage is 
necessary the temperature should be kept be- 
tween the limits of 0° C. and 10° C. Unfortu- 


Mr. Orlob, assistant professor of civil engineering 
at the University of California, performed the inves- 
tigative work represented by this paper during the 
3Vi years he was in' charge of water pollution and 
industrial waste surveys for the State of Washington 
Pollution Control Commission. Author of 14 re- 
ports and papers covering these investigations and of 
additional research reports associated with water 
reclamation, he is engaged at present in a funda- 
mental study of the factors influencing the movement 
of bacteria in underground water. The project is 
sponsored by the Public Health Service. 


nately, because many sites under survey are 
remote from adequate laboratory facilities, 
storage during transportation becomes essen- 
tial. Needless to say, refrigeration, though de- 
sirable, is not always convenient or practical. 
In the routine practice of public health and 
pollution control agencies charged with the 
bacteriological analysis of contaminated waters, 
delays of 5 to (> hours are not uncommon. 
Often storage of samples overnight may be 
necessary (even though not the jn-eferred pro- 
cedure) in some overworked laboratories. 

Delays or failure to provide refrigeration 
may significantly influence the results of in- 
dividual analyses and, consequently, invalidate 
certain conclusions which might be drawn from 
the aggregate of results from a certain water 
under survey. If the water being investigated 
is that of an ocean bathing beach, the results 
of analysis may be close to worthless. 

Extent of Coliform Die-Away 

The population of the coliform group of 
bacteria, the common presumptive indicator of 
domestic sewage contamination, is frequently 
subject to drastic change during the early hours 
of its exposure to a new and foreign environ- 
ment. A review of available literature on the 
subject of survival of enteric bacteria in sea 
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water (/, 2), reveals a few sources of informa- 
tion as to the extent of early die-away or growth 
in sea water samples. 

For example, the experiments of Beard and 
Meadoweroft (3) indicate' Escherichia coli 
mortalities in the waters of San F raneisco Bay 
of about OS percent in O.S days and 90 percent 
in 3.5 days. 

Ketehum and his associates (-() , and later 
Yacearo and his eo-worlcers (5), showed reduc- 
tions of E. cdli inoculations as great as 90 per- 
cent in raw Vineyard Sound water stored for 
24 hours in laboratory containers at room tem- 
perature. * 

Williams (6‘) likewise noted considerable re- 
duction in E. coli inoculums in natural sea 
water stored in the laboratory. He reported 
au average mortality of 90 percent in 25 hours. 
In samples of sewage suspended in dialysing 
tubing in the natural environment the coliform 
group of organisms suffered a 90 percent mor- 
tality in 25 hours although in a few cases growth 
was experienced. 

Ausbaum and Garver (7) observed high mor- 
talities of colifonns in laboratory tests, as great 
as 05 percent in 24 hours, but generally they 
noted growth rather than die-away in dialysing 
tubing suspended in San Diego Bay. Coliform 
survival curves representative of the observa- 
tions of several of these investigators are 
shown in the figure. 

Several experiments of mine on samples taken 
from Elliott Bay, Wash., near a large outfall 
discharging untreated sewage, showed mortali- 
ties up to 74 percent in 8 hours of storage. In 
experiments with a water sample taken from 
Budd Inlet, a salt water branch of Puget Sound 
which forms the harbor for Olympia, Wash., 
coliform die-away was 56 percent in 10 hours at 
a storage temperature of 20° C. A similar sam- 
ple held fox - the same period at 3° C. showed a 
38 percent reduction in coliform population. 
Samples prepared from dilutions of settled 
sewage and Pacific Ocean water collected off 
San Francisco showed mortalities as great as 
92 percent in 24 hours at 30° C. and 68 per- 
cent at 21° C., with no significant change at 
5° C. 

The presence of organic nutrients may tend 
to offset bacterial die-away, but without re- 
frigeration growth may occur in the early hours 


- of storage. For example, the addition of lactose 
broth to a series of samples stored at 20° C. re- 
sulted in large increases in population during 
the first 24 to 48 hours of storage. A period of 
' rapid die-away followed, but die-away occurred 
only after a substantial lag period. The magni- 
tude of the initial i*ise, the length of the lag 
period, and the time for 90 percent mortality 
were all directly proportional to the concentra- 
tion of nutrient added. The survival curve fox- 
one of these tests (120 p.p.rn. lactose broth) also 
is shown in the figure along with the results of 
other experiments. 

Die-Away Formulation 

The figure illustrates certain similarities 
among the coliform survival curves obtained 
by different investigators. For example, each 
curve shows a characteristic logai-ithmic de- 
crease phase xvitlx a slightly varying slope. 
Several cxirves, especially those in which growth 
occurred in the early stages of exposure, show 
a lag period before the onset of logarithmic 
decrease. And those experimeixts for which the 
data are sufficiently extensive indicate a re- 
sistant phase exemplified by a decreasing rate 
of deci-ease and the survival of a few colifonns 
for comparatively long periods of time. The 
decrease in bacterial mmxbers after axx initial 
lag is perhaps best expressed by Chick’s law 
(<?, 0), which may be written in the following 
form : 


N is the number of survivors after time t, in 
days; xV„ is the initial bacterial population; t„ 
is the lag period before logarithmic decrease, 
ancl k is a constant. 

Field Inoculation Technique 

The State of Washington Pollution Control 
Commission, with due concern for the validity 
of bacteriological survey results on ocean and 
brackish waters, has adopted the practice of 
field inoculation at the site of sample collection 
in an effort to minimize bacterial die-away ox- 
multiplication during transport to the labora- 
tory. This procedure, of necessity, requi res that 
tlxe inoculation be made directly into cold im- 
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tempered media and that the inoculated tubes 
sillier the delay between sample collection and 
incubation normally experienced by the raw 
sample. This practice, while not representing 
the ideal condition for the preservation of the 
original bacteria in a viable state, does provide 
a better chance for an analysis truly repre- 
sentative of “on site” conditions. 

The constant k, sometimes referred to as the 
coeilicient of death rate, is indicative of the rate 
of bacterial die-away. It may bo expressed as 
the reciprocal of the time in days required to 
achieve a 90 percent mortality of the initial 
number of bacteria when due account is taken 
of the initial lag period. It is generally great- 
est at high temperatures and during the sum- 
mer months. Typical values of 7c range from 
about 0.3 (Beard and Meadowcroft, see figure) 
to 1.6 (my experiments at Elliot Bay, see 
figure). The majority of values fall between 
the limits 0.6 and 1.2. 

The significance of the coeilicient of death 
rate in terms of bacterial die-away during sam- 
ple storage is best illustrated by a simple ex- 
ample. If it is assumed that 7c has an average 
value of 1.0 and that there is no appreciable 
lag, the number of coliforms remaining after 
6 and 21 hours’ exposure would be, according 
to the equation, respectively ,56.3 percent and 
10 percent of the original population. 

If a lag period occurs, the sample usually 
experiences some growth rather than a decrease 
in population. In either case the bacteriologi- 
cal analysis, unless performed immediately at 
the site of sample collection, will yield unsatis- 
factory results. The obvious advantages of 
refrigeration, where it can be conveniently em- 
ployed to suppress both bacterial growth and 
bactericidal activity, cannot be depreciated. It 
must be acknowledged, however, that under con- 
ditions of routine sample collection adequate 
refrigeration is not readily available. More- 
oyer, when the bactericidal effect of sea water 
is strong, refrigeration may be somewhat less 
than satisfactory. 

To determine whether or not a preliminary 
period of 5 to 6 hours in cold media would 
have any appreciable effect on the viability of 
bacteria, we compared the cold media inocula- 
tion procedure statistically with the tempered 


media inoculation procedure representative of 
the best possible practice. 

First, from a single sample of settled sewage 
diluted 1:2,500 in tap water, we prepared 
twenty 1 : 10 dilutions in sterile water. Then, 
we divided the 20 samples into 2 groups of 10 
each in order of initial inoculation, placing the 
odd numbers in group A and the even numbers 
in group B. 

Working alternately from one group to the 
other, we inoculated all 20 samples according 
to the standard inoculation procedure and com- 
pleted the test by confirmation on brilliant 
green bile broth. All inoculations consisted of 
five 1-milliliter portions in each of at least 
3-decimal dilutions. 


Table 1. Comparison of tempered media and 
cold media inoculation techniques 


Sample 1 

Most probable number 
coliform organisms 
per 100 ml. 

Group A 2 

Group B 3 

1. . 

3, 300 
7, 900 
3, 300 

2, 300 
7, 900 

3, 300 
2, 300 
2, 200 

1, 700 

• 2, 200 

1, 700 

2, 300 

3, 300 

4, 900 
4, 900 
4, 000 
2, 300 

2, 300 

3, 300 

4, 900 

2.. 

3 __ __ 

4 

5 

6 

7. . 

8 

9 

10 

Arithmetic mean 

3, CIO 

3, 450 

Standard deviation 

1, 910 

1, 170 



1 1 : 2,500 dilution of settled sewage in tap water. 

2 Inoculated immediately into tempered media (37° 
C.) and incubated. 

3 Inoculated immediately into cold media (23° C.). 
Stored 6 hours at 23° C., then incubated. 

We analyzed group A samples in standard 
strength lactose broth tempered to 37° C. before 
inoculation, and immediately after inoculation 
placed the samples in the incubator. 

We examined group B samples in the same 
media but at a temperature of 23° C., and then 
stored the samples for 6 hours at the same tem- 
perature before incubating them at 37° C. 

The results of this experiment (table 1) re- 
vealed no significant difference between the two 
procedures. In fact, the spread in individual 
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fe*-iin,i!jth in cacti series from i lie same original -pecimi u. 
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•®e>rrics identified in test and in table 2, 


1 >'o oianificant diiferonce. 
r riigniticanfiy did'ereot. 

Significant difference ciuesfcionable. 


inoculated each sample after Mor- 
Mito tempered media, and then incubated it 
^ uistomary fashion. We used ,> portions 
*^wiuiid dilutions from each sample to de- 
«“e the most probable number (.MPX) of 
^ rm organisms per 100 ml. of tiie original 
H‘ P 'unmary of the results of t he»e t esis 
" n in table 5. 

experiments indicate that bacterial 
f* J J’ 'hiring storage, even for compnra- 
f diort periods, may seriously a fleet the 
fetation of survey results. It is particii- 
? S ‘s n 'ticant that, even though one series 
D) of samples was refrigerated, an ap- 
»ble reduction in bacterial numbers oe- 
111 tliis series. As we expected, the 
population change occurred in the por- 
die original sample that was stored at 
13 a ir temperature before inoculation. 
°b'ervation is in accord with the results 
e ’iuvay studies performed on Pacific Ocean 
r collected near San Francisco in which 
'bites were observed to be directly propor- 
t° temperature, and refrigeration was 
t° induce an appreciable lag prior to die- 
( 2 ). 


'Plication of the “null hypothesis” (JO) 
the significance of the differences in 
''allies given in table 3 indicates a coni- 
lv % small probability that the differ- 
be tween the mean of the control series A 
h'e mean of either series C or series D 
have resulted from chance alone. How- 
"'hen this statistical test is used to com- 


pare serico B, Hie cold media inoculations, with 
the control series (series A), the difference is 
not statistically significant. It is readily ap- 
parent. that when the bactericidal effect of sea 
water is high a comparatively short delay in 
inoculation into media, even cold media, may 
produce a much different picture of contami- 
nation than that actually existing at the time 
of sampling. Even refrigeration of the sam- 
|)le>. may not be sufficient to arrest bactericidal 
action although this practice is undoubtedly 
much superior to storage of the sample at nor- 
mal air temperatures. 


Summary and Conclusions 

Changes in populations of coliform bacteria 
in contaminated sea water during the early 
hours immediately following collection of the 
sample may have a significant bearing on the 
interpretation of the results of bacteriological 
surveys. Refrigeration of samples, although 
generally recommended when extended storage 
of samples is necessary, is not always capable of 
minimizing the bactericidal effect of sea water. 
Direct inoculation of the sample into cold media 
at the sampling site, with a 5- to 6-hour delay in 
incubation, produces results which are generally 
comparable with direct inoculation into tem- 
pered media followed by immediate incubation. 
This method is used by the State of Washing- 
ton Pollution Control Commission and is rec- 
ommended for general use on bacteriological 
surveys of sea water. 
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observations indicated by the standard devia- 
tion from t he mean was actually less, though 
not statistically significant, in group 15 {cold 
untempeml media) than in group A (tempered 
media). 

To illustrate the ell'ect ot' short-term changes 
in bacteria populations in sea water samples 
and to test the applicability of several storage 
and handling techniques, we conducted a special 
series of experiments during an actual bacterio- 
logical survey of Budd Inlet, Wash. 

We made Li examinations of the coliform 
content of the water near a single survey sta- 
tion oil" the port of Olympia, Wash., from Sep- 
tember l!)f>l through May 1S1.V2, 

The samples were collected under the wide 
variety of conditions that would be encountered 
on any routine field survey. The harbor at 
Budd Inlet received the untreated sewage dis- 
charge from the city of Olympia throughout 
the b-month survey period. In addition, the 
inlet provided the egress for runoff of an ex- 
tensive area drained by the Deschutes Diver. A 
combination of runoff, waste discharge, tidal 
fluctuation, and climatic variations provided 


considerable variety in salinity, tempi 1 : 
amount of dissolved oxygen, and organ! 
tent. A summary of individual survey ol 
tions is presented in table 2. 

We examined each of the samples collei 
the survey station by four distinctly di 
procedures. Immediately after collecti 
the sample, an inoculation was made inti 
pc red (:J7° C.) lactose broth as well as int 
media. The tempera! ure of the cold med 
close to that of the surrounding air (13° 
22° (’.). The tempered media series (seri 
was incubated without further delay at ; 
and served as a control for evaluation of 
techniques. The samples in the cold 
series (series 15) were held at air tempo 
for periods ranging between 5 and I) ho 
time corresponding to the maximum del; 
tween collection of field samples anil inoeu 
procedures in the laboratory. The mi 
were then incubated at 37 c ('. 

Wo divided the original sample into tiv< 
tions. One (series (') we stored at norm 
temperature for 5 to (i hours, and the 
(series D) we refrigerated at (5° (.’. for a si 


Table 2. Survey observations for State of Washington Pollution Control Commission sampl 
station, Budd Inlet, Olympia, Wash., 1951-52 
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This publication covers the laws 
on mosquito abatement in existence 
i'u 2 1 States. It is intended to pro- 
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their existing legislation or neon re 
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drafting new legislation; to proUdc 
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in- a ud operating a program , an 
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with basic information for l-g 
. im l coordinating these net 'Bits. 
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t!ic following: le e islau'c 
f trv authorization and proce- 


iug, annexation, consolidation, and 
penalties. Also Included in the pub- 
lication is a summary table on 
iiuuucUig. 

Copies of tills booklet can be ob- 
tained from the Communicable Dis- 
ease Center, Public Health Service, 
Atlanta 23, Ga. 
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J!) Italic* ; illustrated. 20 

cents. 

The 1933 ret Dion of this pamphlet 
lists the current level of stipends 
available under Public Health Serv- 
ice traineeships for individuals 
training in psychiatry, psychiatric 
nursing, clinical psychology, and psy- 
chiatric social work. The pamphlet 
describes general professional oppor- 
tunities in the mental health Held 
and contains information about 
training opportunities for .such em- 
ployment. 

Each major professional area is 


described, and the horizons for per- 
sonal and professional development 
are outlined. Listed are the qualifi- 
cations, educational requirements, 
and potential earnings. The pam- 
phlet tells where additional informa- 
tion about each profession and 
necessary course of study may he 


gained. 

The pamphlet is intended for high 
Pool and college students who are 
aiming a career and are interested 
, working with people. It is also 
-eful for guidance and counseling 
•rsoiinel. 
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